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ABSTRACT 

        Glimepride is an oral hypoglycemic drug effectively used in treatment of diabetes mellitus 

type 1&2. The main objective of this work is formulation of glimepride sustain release pellets. 

The half-life of drug has 5hours, sparingly soluble in water and it shows 100% 

bioavailability.Glimepride practically freely soluble in methanol and ethanol,sparingly soluble in 

aceticacid. Solubility of drug plays a major role in absorption and ultimately affects 

bioavailability.Glimepride lacks to maintain its concentration at site of action and side effects are 

more in conventional dosage form. Hence to minimize these effects we found it as an excellent 

candidate for sustained released oral drug delivery system. Drug release from glimepride 

sustained release pellets in capsules is 94%from the present study,it is concluded that sustained 

release pellets prepared with cellulose N-22 grade was shows betterdrug release studies using 8% 

solution for sustained release of glimepride and there is no interaction observed in infrared 

spectroscopy. 
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INTRODUCTION 

Pellets
1
: Pellets can be defined as 

small, free flowing,spherical or semi-

spherical solid units, typically from about 

0.5 mm to 1.5 mm, and intended usually for 

oral Administration, manufactured by the 

agglomerates of fine powders or granules of 

bulk drugs and Excipients using appropriate 

processing equipment. Pellets can be 

prepared by many methods, the compaction 

and drug-layering being the most widely 

used to day.glimepride is an antidiabetic 

drug used in treatment of diabetes mellitus 

type 1&2.the biological halflife of 

Glimepride is 5hours. It requires multiple 

dosing to maintain therapeutic drug sugar 

blood level so it is best candidate to 

formulate as modified release dosage form. 

The present study was to develop a 

pharmaceutically equivalent stable and 

quality improved formulation. The active 

pharmaceutical active  Glimepride was 

subjected to pre formulation study.which 

encompasses the “Accelerated drug 

excipients compatability study” and the 

results obtained with selected excipients 

showed good compatability with 

Glimepride. The manufacturing procedure 

was standardized and found to be 

reproducible. 

 

 

MATERIALS AND METHODS 

Glimepride,Ethylcellulose,Isopropylalcohol,

Starch,MicrocrystallineCellulose,Copovidon

e,HydroxyPropyl Methyl Cellulose. 

 

Melting Point 

Melting point of the sample was 

determined by capillary method.Solubility 

data of Glimepridewas determined by 

saturated solubility method.Different 

solvents were prepared according to the 

procedure given in I.P.drug was added in 

excess to 3ml of each solvent in separate test 

tubes.The test tubes were kept in an 

ultrasonicator for 15min and on mechanical 

shaker for 6 hours for equilibration.After, 

6hours contents of each test tube were 

filtered,suitable diluted and analyzed for the 

drug content using UV spectroscopy. 

 

Calibration curve of Glimepride in pH 7.8 

phosphate buffer  

The standard solutions of Glimepride 

was subsequentiy diluted withpH7.8 

phosphate buffer containing 1% methanol to 

obtain series of dilutions containing 

2,4,6,8,10 and 12µg/ml of Glimepride in 

solution.The absorbance of the above 

solutions was measured in UV 

spectrophotometer andabsorbance values 

were plotted against concentration of drug. 

 

PreformulationStudy
2
 

 

Physical Characteristics: 

 

Determination of Bulk Density and Tap 

Density: 

An accurately weighted quantity of 

the powder (W) was carefully poured into 

the granulated cylinder and volume (Vo) was 

measured. Then the graduated cylinder was 

closed with lid and set into the density 

determination apparatus (bulk density 

apparatus)the density apparatus was set for 

500 taps,750 taps , and 1250 taps. 

 

                 After that the volume(Vf) was 

measured and continued the operation till 

the two consecutive reading were equal. The 

bulk density and the tapped density were 

calculated using the formulas. 

Bulk Density – W/Vo 

Tapped Density- W/Vf 

Where W- Weight of the powder. 

Vo- Initial volume. 

Vf- Final volume. 

Bulk density of Glimepride was found to be 

0.41g/ml. 

Tap density of Glimepride powder was 
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found to be 0.65g/ml. 

 

Hausner ratio:– 

It indicates the flow properties of the 

powder and measured by the ratio 

ofTapped density to bulk density. 

Hauser ratio- Tapped density /Bulk density 

Table No.1: Range of Hausner Ratio and Its 

Properties 

 

 

GlimeprideHausner Ratio was found to be 

0.63g/ml. 

 

Sieve Analysis: 

The main aim of sieve analysis was 

to determine the different size of 

drugParticles present. series of standard 

sieve were stacked one above the other so 

that sieves with larger pore size (less sieve 

number)occupy top position followed by 

sieve of decreasing pore size (large sieve 

number) towards the bottom. 

 

 

Procedure: 

A series of sieves were arranged in 

the order of their decreasing pore 

diameter(increasing sieve number) i.e. sieve 

no. ASTM 40, 60, 80, 100 with 40grams of 

drug were weighed accurately and 

transferred to sieve 40 which were kept on 

top. The sieves were shaken for about 5-10 

minutes .Then the drug retained on each 

sieves were taken, Weighted separately and 

expressed in terms of percentage.69.4% 

Glimepride powder pass through sieve 100 

(NLT 65% should pass through 100 mesh). 

 

Solubility- Slightly soluble in methanol, 

freely soluble in acetonitrile. 

 

Melting Point-205
o
C 

 

Description- White Crystalline Form 

Preparation of Drug Pellets: 

 

 Inert pellets (1.0-18 mm) were first 

prepared by extrusion – 

spheronizationmethod using Standard 

formula; lactose: Avicel: water (1:1:0:9) and 

were used for drug pellets. 

 

Formulation Development
3,4

 

 

 

Drug Loading(stage-1): 

The raw materials were collected. 

Suffiecient quantity of isopropyl alcohol 

was weighed and to this 5gm of glimepride 

,pvp-k-305gms  and non pariel seeds 90gms 

was  and pass all owderded material through 

100mesh size sieve before adding to get 

uniform particle size. 

 

Drying(Stage - 2): 

Dry the Stage I pellets in SS Tray 

Drier at 45
0
C for 8 hours.Check moisture 

content. It should be below 1%. Pass the 

dried Pellets through sifter to remove fines. 

 

Sub Coating(Stage-3):  

 

 In clean and dry SS vessel, Charge 

Purified Water and Hydroxy Propyl Methyl 

Cellulose 5 cps and stir till dissolution to 

form clear colloidal subcoating solution. In 

clean, dry Fluid Bed Coater, charge dried 

Pellets. Spray above coating solution 

through Nozzle on Pellets along with 

continuous flow of warm air in to dry the 

coat as soon as it forms for uniform coating. 

No. 

Hausne

r ratio Properties 

   

1 

0-

1.2 Free flowing 

   

2 

1.2-

1.6 

Cohesive 

powder 
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Continue coating till minimum weight gain 

of coated Pellets is achieved.  
 

Sustain release Coating( stage-

4):preparation of coating solution 

  

 HPMC E15-  4%,8% 

 ECN-14     - 4%,8% 

 ECN-50     -4%,8% 

 IPA+MDC-Q.S 

 

The above solutions are mixed together 

and stirred for 15 min. 

 The Stage-3 pellets were loaded 

into fluidized bed coater and the sustain 

release coating solution was 

sprayed.Drying and sifting for sustain 

release coated pellets. The pellets were 

dried under maintained temperature of 

48
o
c-50

o
c for 30min and sifted using 18-

20# mesh.The pellets retained on #20 

mesh were collected. 30 mg equivalent of 

glimepride pellets were filled in capsules 

according to the bulk density data 

obtained.These capsules were used for 

drug content analysis and the invitro 

dissolution studies. The whole process 

preparation of solution,Coating and 

capsule filling performed under mercury 

lamp to avoid photo degradation of the 

drug. 

 

Evaluation of pellets
5
 

 

Bulk density: 

Apparent bulk density was 

determined by pouring the blendinto 

graduated cylinder and calculated bulk 

density of the pellets. 

 

Friability test:- 

The essential requirement of pellets is to 

have an acceptable friability to with stand 

further processing.Friability less than 0.08% 

is generally accepted for tablets,but for 

pellets this value could be higher due to the 

higher surface /unit and subsequent 

involvement of frictional force.45g of pellets 

were placed in friabilator which was then 

operated for 100 revolutions at 25rpm. 

Angle of repose:- 

The angle of repose of glimepride 

pellets was determined by the funnel 

method. 

 

Hard ness: 

Hardness of pellets in the range of 9 -17 N 

determined by Dr.Schieunigerhardness 

tester. 

          Hardness of pellets of different 

formulation: 

Formulat

ion F1 F2 F3 F4 F5 
      

Hardnes

s (N) 9 N 10 N 14 N 17 N 17 N 
      

 

Evaluation of sustain release capsules 

Drug content analysis:- 

Standard preparation:- 

Accurately 100mg of glimepride was 

weighed and transferred into 100ml 

volumetric flask.50 ml of methanol was 

added to dissolve and made up to volume 

with water. From the above solution 2ml 

was transferred into another 100ml 

volumetric flask and made up to volume 

with methanol. 

Sample preparation:- 

Accurately weighed pellets 

equivalent to 100mg of glimepride was 

transferred into 100ml volumetric flask and 

50 ml of methanol was added to dissolve 

and made up to volume with water. From 

the above solution 2ml was transferred into 

another 100ml volumetric flask and made up 

to volume with methanol. 

DissolutionProcedure
6,7,8

 
In vitro release studies were carried 

out in the dissolution test apparatus (USP 

Type II). The tests were carried out in 900 

ml of Phosphate buffer P
H
-7.8 for 6hrs at 75 

rpm at 37±0.5
o
C. 10 ml of the aliquot were 
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withdrawn at different predetermined time 

intervals (1, 2, 3, 4, 5, 6hr) and filtered. The 

required dilutions were made with 0.1N HCl 

and the solution was analyzed for the drug 

content by UV spectrophotometer detecting 

at λ max 228 nm, Phosphate buffer 7.8pH 

was replaced in the vessel after each 

withdrawal to maintain sink condition. From 

this percentage drug release was calculated 

and this was plotted against function of time 

to study the pattern of drug release.The 

apparatus was allowed to run for 6 hours 

during the release studiesa 5ml of medium 

was taken out in amber colored glass vials 

and filtered and drug analysis by UV 

Spectrophotometer. 

Dissolution Parameters: 
Apparatus: Dissolution apparatus Type I of 

USP (basket) 

Medium:900ml,7.8 pH phosphate buffer 

Speed:75rpm 

Time: 6hrs. 

 

RESULTS AND DISCUSSION 

 

 

 

Table1. Dissolution of Glimepride 

 

Standard Curve of Glimepride 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compatibility study data at 

25ºC/60%RH and 40ºC/75%RH for one 

month revealed that there were no physical 

and chemical change and discoloration 

observed between drug and different 

excipients.  All formulation trials were met 

their specifications like bulk density, 

friability, and angle of repose test.  The 

hardness of the pellet was found to be in 

the range of 9N to 17N. 

All parameters were found within the 

limit. In the present study, an attempt has 

been made to formulate and evaluate 

sustained release pellets of Glimepride by 

solution spray technique method; 

employing release retard polymers like 

ethyl cellulose with 8%. 

In vitro dissolution study: 

In vitro dissolution studies were performed 

in pH 7.8 phosphate buffers on the above 

promising formulation, namely, 

formulation 8 .From the above data it is 

evident that the promising formulation 8 

Time 

(hrs) FG1 FG2 FG3 FG4 FG5 FG6 FG7 FG8 

1 94.3 87.74 20.95 18.33 22.26 18.99 18.33 15.6 

2 98.23 94.3 35.36 28.16 38.63 30.77 36.42 31.86 

3   53.04 47.8 60.24 45.18 57.23 50.72 

4   73.34 68.1 75.96 62.86 66.98 68.28 

5   88.4 74.65 85.78 75.3 81.3 84.54 

6   89.71 91.02 88.4 90.36 88.44 94.3
i
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released 94 drug in 6hours (pH 7.8 

phosphate buffer). 

FT-IR STUDIES:  

 

Infrared Spectroscopy of Glimepride 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drug with HPMC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drug with Ethyl Cellulose 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drug with PVPK-30 
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Formulation FG2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formulation FG8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formulation FG6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formulation  FG4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     The above IR graphs the Drug 

Functional groups are identified with 

polymers and there is no interaction 

observed in formulation. 
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