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variation, drug content, in-vitro drug release study and have shown
s satisfactory results. Batch Fg showed promising results of in-vitro drug
release as it matched with standard USP specification for dissolution of controlled release
Glibenclamide tablet. The formulations prepared with Karaya gum retarded the drug release
in the concentration of 18 mg (Fs Formulation) showed required release pattern i.e., retarded
the drug release up to 10 hours and showed maximum of 97.47% in 12 hours with good
retardation. Dissolution data was fitted to various mathematical models to analyze the release
kinetics and Fg formulation was found to be best fitted to zero order kinetic followed by

Higuchi model and exhibited anomalous diffusion release mechanism.
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INTRODUCTION

Glibenclamide is an oral anti hyperglycemic agent used for the treatment of non-insulin-
dependent diabetes mellitus (NIDDM). It belongs to the sulfonylurea class of insulin
secretagogues, which act by stimulating B cells of the pancreas to release insulin.
Sulfonylurea increase both basal insulin secretion and meal-stimulated insulin release.

Medications in this class differ in their dose, rate of absorption, duration of action, route of

WWW.Wjpr.net Vol 6, Issue 16, 2017. 1479




Latha et al. World Journal of Pharmaceutical Research

elimination and binding site on their target pancreatic B cell receptor. Sulfonylureas also
increase peripheral glucose utilization, decrease hepatic gluconeogenesis and may increase
the number and sensitivity of insulin receptors. Sulfonylurea are associated with weight gain,
though less so than insulin. Due to their mechanism of action, sulfonylurea may cause
hypoglycemia and require consistent food intake to decrease this risk. The risk of
hypoglycemia is increased in elderly, debilitated and malnourished individuals.
Glibenclamide has been shown to decrease fasting plasma glucose, postprandial blood
glucose and glycosolated hemoglobin (HbAlc) levels (reflective of the last 8-10 weeks of
glucose control). Glibenclamide appears to be completely metabolized, likely in the liver.
Although its metabolites exert a small hypoglycemic effect, their contribution to
Glibenclamide hypoglycemic effect is thought to be clinically unimportant. Glibenclamide
metabolites are excreted in urine and feces in approximately equal proportions. The half-life
of Glibenclamide appears to be unaffected in those with a creatinine clearance of greater than
29 ml/min/1.73m?,
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Mechanism of Action

Sulfonylurea’s such as Glibenclamide bind to ATP-sensitive potassium channels on the
pancreatic cell surface, reducing potassium conductance and causing depolarization of the
membrane. Depolarization stimulates calcium ion influx through voltage-sensitive calcium
channels, raising intracellular concentrations of calcium ions, which induces the secretion, or

exocytosis, of insulin.

EXCIPIENT PROFILE
1. XANTHAN GUM
Xanthan gum is a polysaccharide secreted by the bacterium Xanthomonas campestris, used

as a food additive and rheology modifier.
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Structural Formula

Structure of xanthum Gum
2. TALC

Talc is a purified, hydrated, magnesium silicate, approximating to the formula
Ms(Si205)s(OH)

Molecular structure
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3. MAGNESIUM STERATE

Functional category: Tablet and capsule lubricant.

Structure
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4. MICROCRYSTALLINE CELLULOSE

Functional category: Adsorbent, suspending agent diluent, disintegrant.

Structure
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5. KARAYA GUM
Gum karaya is a vegetable gum produced as an exudate by trees of the genus Sterculia. Gum

karaya can be obtained from the tree of the same name, Sterculia urens.
Functional categories: Emulsifier, stabilizer, thickening agent.

Structural Formula
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Structure of karaya gum

6. GUAR GUM

Guar gum is a galactomannan, obtained from plant Cyamopsis tetragonolobus.

Structural formula

Structure of Guar Gum

Functional categories: binder and disintegrant, suspending, thickening and stabilizing

Agent.

Oral controlled release drug delivery is a system that provides continuous oral delivery of
drugs at predictable and reproducible kinetics for a predetermined period throughout the
course of Gl transit and also the system that target the delivery of a drug to a specific region
within the GI tract for either a local or systemic action.

An ideal oral drug delivery system should steadily deliver a measurable and reproducible

amount of drug to the target site over a prolonged period. Controlled release (CR) delivery
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system provides a uniform concentration or amount of the drug at the absorption site and

thus, after absorption allow maintenance of plasma concentrations within a therapeutic range,

which minimizes side effects and also reduces the frequency of administration.
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Fig: - A hypothetical plasma concentration-time profile from conventional multiple

dosing and single doses of sustained and controlled delivery formulations. (MSC =

maximum safe concentration, MEC = minimum effective concentration).

MATERIALS

Table 1: List of Materials Used.
Name of the material Source
Glibenclamide NATCO PHARMA PVT LTD
Guar gum Merck Specialities Pvt Ltd, Mumbai, India
Gum karaya Merck Specialities Pvt Ltd, Mumbai, India
Xanthan gum Merck Specialities Pvt Ltd, Mumbai, India
MCC Merck Specialities Pvt Ltd, Mumbai, India
Magnesium stearate Merck Specialities Pvt Ltd, Mumbai, India
Talc Merck Specialities Pvt Ltd, Mumbai, India

Table 2: List of Equipment’s used.

Name of the Equipment Manufacturer

Weighing Balance Wensar

Tablet Compression Machine (Multistation) | Karnavathi, India.

Hardness tester

Monsanto, Mumbai, India.

Verniercallipers Mitutoyo, Japan.

Roche Friabilator Labindia, Mumbai, India

Dissolution Apparatus Labindia, Mumbai, India

UV-Visible Spectrophotometer Labindia, Mumbai, India

pH meter Labindia, Mumbai, India

FT-IR Spectrophotometer Per kin Elmer, UnitedStates of America.
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METHODOLOGY

1. Analytical method development

a) Determination of absorption maxima

A solution containing the concentration 10 pg/ ml drug was prepared in 0.1NHCI and pH 6.8
Phosphate buffer UV spectrums was taken using Double beam UV/VIS spectrophotometer.

The solution was scanned in the range of 200 — 400.

b) Preparation calibration curve

100mg of Glibenclamide pure drug was dissolved in 100ml of Methanol (stock solution)10ml
of above solution was taken and make up with100ml by using 0.1 N HCI (100ug/ml). From
this 10ml was taken and make up with 100 ml of 0.1 N HCI (10ug/ml). The above solution
was subsequently diluted with 0.IN HCI to obtain series of dilutions Containing
5,10,15,20,25,30,35 and 40pg/ml of Glibenclamide per ml of solution. The absorbance of the
above dilutions was measured at 228 nm by using UV-Spectrophotometer taking 0.1N HCI as
blank. Then a graph was plotted by taking Concentration on X-Axis and Absorbance on Y-
Axis which gives a straight line Linearity of standard curve was assessed from the square of
correlation coefficient(R?) which determined by least-square linear regression analysis. The
above procedure was repeated by using pH 6.8 phosphate buffer solutions. The absorbance
was found to be 232nm.

2. Drug — Excipient compatibility studies

Fourier Transform Infrared (FTIR) spectroscopy

The physical properties of the physical mixture were compared with those of plain drug.
Samples was mixed thoroughly with 100mg potassium bromide IR powder and compacted
under vacuum at a pressure of about 12 psi for 3 minutes. The resultant disc was mounted in a
suitable holder in Perkin Elmer IR spectrophotometer and the IR spectrum was recorded from

3500 cm to 500 cm. The resultant spectrum was compared for any spectrum changes.

3. Pre formulation parameters

a. Angle of repose

b. Bulk density

c. Tapped density

d. The Compressibility Index (Carr’s Index)
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4. Formulation development of Tablets

Procedure

World Journal of Pharmaceutical Research

1) Glibenclamide and all other ingredients were individually passed through sieve no = 60.

2) All the ingredients were mixed thoroughly by triturating up to 15 min.

3) The powder mixture was lubricated with talc.

4) The tablets were prepared by using direct compression method.

5) Table 3: Formulation composition for tablets.

INGREDIENTS F1 F2 F3 F4 F5 F6 F7 F8 F9
Drug 5 5 5 5 5 5 5 5 5
Guar Gum 5 10 15 - - - - - -
Gum karaya - - 5 10 15 - - -
Xanthan gum - - - - - - 5 10 15
Talc 3 3 3 3 3 3 3 3 3
Magnesium stearate 3 3 3 3 3 3 3 3 3
Microcrystalline cellulose Q.S Q.S Q.S Q.S Q.S Q.S Q.S Q.S Q.S

All the quantities were in mg.

5. Evaluation of post compression parameters for prepared Tablets:

a. Weight variation test
b. Hardness
c. Thickness
d. Friability

e. Determination of drug content:

In vitro drug release studies
Dissolution parameters:
Apparatus

Dissolution Medium

RPM

Sampling intervals (hrs)
Temperature

Procedure

USP-II, Paddle Method

37°c +0.5°%

0.1 N HCI, p" 6.8 Phosphate buffer
50
0.5,1,2,3,45,6,7,8,10,11,12

900ml Of 0.1 HCI was placed in vessel and the USP apparatus -1l (Paddle Method) was

assembled. The medium was allowed to equilibrate to temp of 37°c + 0.5°c. Tablet was

placed in the vessel and the vessel was covered the apparatus was operated for 2 hours and
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then the medium 0.1 N HCI was removed and pH 6.8 phosphate buffer was added process
was continued from up to 12 hrs at 50 rpm. At definite time intervals of 5 ml of the receptors
fluid was withdrawn, filtered and again 5ml receptor fluid was replaced. Suitable dilutions
were done with receptor fluid and analyzed by spectrophotometricallyat238 nm using UV-

spectrophotometer.

6. Application of Release Rate Kinetics to Dissolution Data
a. Zero order release rate kinetics

b. First order release rate kinetics

c. Higuchi release model

d. Korsmeyer and Peppas release model

RESULTS AND DISCUSSION

1. Analytical Method

Graphs of Glibenclamide were taken in Simulated Gastric fluid (pH 1.2) and in p H 6.8
phosphate buffer at 228 nm and 232 nm respectively.

Table 4: Observations for graph of Glibenclamide in 0.1N HCI (228nm).

Concentration [ug/l] Absorbance
0 0
5 0.104
10 0.205
15 0.302
20 0.411
25 0.503
30 0.608
35 0.710
40 0.808
0-9 7 y = 0.0202x+ 0.0019
0.8 R?=0.9999
- 0.7 -
206 -
S 05 -
a 0.4 | 4 Abs
§ 03 | Linear (Abs)
0.2 -
0.1 -
0 . . . . .
0 10 absortfance ° 40 =0

Figure 1: Standard graph of Glibenclamide in 0.1N HCI.
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Table 5: Observations for graph of Glibenclamide in p H 6.8 phosphate buffer (232nm).

Concentration[ug/I] Absorbance
5 0.098
10 0.195
15 0.298
20 0.392
25 0.490
30 0.595
35 0.690
40 0.776
0.9 7 y =0.0196x+ 0.0012
0.8 - RZ=0.9998
=0.7 -
'%0.6 -
05 -
] ¢ Abs
0.4 -
803 i —Linear (Abs)
0.2 -
0.1 -
0 ; ; ; ; .
0 10 apsorffance 3° 40 20

Figure 2: Standard graph of Glibenclamide pH 6.8 phosphate buffer (232nm).

2. Drug and Excipient compatibility studies
a. FTIR Spectrum of Pure Drug
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Fig 3: FTIR Spectrum of Pure Drug.
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b. FTIR Spectrum of Optimized formulation
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Fig 4: FTIR Spectrum of optimized formulation.

3. Pre formulation parameters of powder blend
Table 6: Pre-formulation parameters of Core blend.

Formulation | Angle of | Bulk density | Tapped density Carr’s Hausner’s
Code Repose (gm/ml) (gm/ml) index (%) Ratio

F1 25.11 0.49+0.04 0.54+0.04 16.21+0.06 | 0.86+0.06
F2 25.67 0.52+0.09 0.52+0.04 16.87+0.05 | 0.98+0.05
F3 25.54 0.50+0.05 0.58+0.05 17.11+0.01 | 0.64+0.03
F4 25.43 0.51+0.06 0.54+0.07 17.67+0.08 | 1.12+0.04
F5 25.34 0.52+0.03 0.57+0.03 16.92+0.04 1.2+0.08
F6 24.22 0.53+0.04 0.56+0.06 17.65+0.09 | 1.06+0.09
F7 25.18 0.54+0.06 0.59+0.04 16.43+0.05 | 0.76+0.03
F8 24.22 0.58+0.04 0.67+0.02 17.97+0.02 | 1.15+0.09
F9 25.05 0.55+0.08 0.52+0.03 17.54+0.09 | 1.17+0.02

Tablet powder blend was subjected to various pre-formulation parameters. The angle of repose

values indicates that the powder blend has good flow properties. The bulk density of all the

formulations was found to be in the range of 0.43+0.07 to 0.58+0.06 (gm/cm3) showing that

the powder has good flow properties. The tapped density of all the formulations was found to

be in the range of 0.57 to 0.69 showing the powder has good flow properties. The

compressibility index of all the formulations was found to be ranging between 16 to 18 which

shows that the powder has good flow properties. All the formulations has shown the

hausner’s ratio ranging between0 to 1.2 indicating the powder has good flow properties.
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4. Quality control parameters for tablets

Tablet quality control tests such as weight variation, hardness, and friability, thickness and

drug release studies in different media were performed on the compression coated tablet.

Table 7: Invitro quality control parameters for tablets.

Formulation Weight Hardness(kg/cm2) Friability | Thickness Drug
codes variation(mg) (%oloss) (mm) content (%o)
F1 82.5 4.5 0.50 1.8 99.76
F2 85.4 4.5 0.51 1.9 99.45
F3 78.6 4.4 0.51 1.9 99.34
F4 81.6 4.5 0.55 1.9 99.87
F5 89.4 4.4 0.56 1.7 99.14
F6 89.7 4.5 0.45 1.7 98.56
F7 78.3 4.1 0.51 14 98.42
F8 81.2 4.3 0.49 1.7 99.65
F9 78.3 4.5 0.55 1.6 99.12

All the parameters such as weight variation, friability, hardness, thickness and drug content

were found to be within limits.

5. In-Vitro Drug Release Studies

Table 8: Cumulative percent drug release of Glibenclamide Tablets.

% Drug | % Drug | % Drug | % Drug | % Drug | % Drug | % Drug | % Drug | % Drug

Time (hrs) | release | release | release | release | release | release | release | release | release
of F1 of F2 of F3 of F4 of F5 of F6 of F7 of F8 of F9

0 0 0 0 0 0 0 0 0
0.5 2.34 2.68 2.89 2.59 12.5 12.87 13.36 3.25 5.10
1 7.04 6.18 9.09 7.65 15.34 16.77 17.24 11.87 10.54
1.5 8.01 8.59 17.98 15.27 20.54 22.09 19.79 20.16 19.75
2 20.31 12.00 28.87 12.73 45.78 33.03 25.00 28.61 27.19
3 28.15 23.96 38.77 20.30 57.55 47.15 27.51 35.81 31.97
4 32.17 31.27 46.78 32.57 61.60 55.38 33.14 40.83 42.45
5 41.07 40.79 57.77 40.03 67.63 60.19 42.50 51.62 50.13
6 49.03 49.33 68.98 55.62 70.20 73.38 52.56 61.04 59.14
7 56.50 56.92 75.43 61.35 75.76 80.27 60.05 70.12 64.93
8 69.15 69.06 81.34 72.53 81.60 87.44 74.92 77.54 70.54
9 73.39 78.12 88.67 84.87 86.82 93.24 83.88 81.67 75.19
10 81.78 85.67 92.67 89.03 90.92 97.47 91.59 90.56 87.51
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From the dissolution data it was evident that the formulations prepared with Guar gum and

Karaya gum as polymer were unable to retard the drug release up to desired time period i.e.,

10 hours.

Fig 5: Dissolution graphs for the formulations F1, F2, F3.
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Fig 6: Dissolution graphs for the formulations F4, F5, F6.
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Fig 7: Dissolution graphs for the formulations F7, F8, F9.
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Whereas the formulations prepared with Karaya gum retarded the drug release in the

concentration of 18 mg (F6 Formulation) showed required release pattern i.e., retarded the

drug release up to 10 hours and showed maximum of 97.47% in 12 hours with good

retardation.

6. Application of Release Rate Kinetics to Dissolution Data

7. Table 9: Different kinetic models for Glibenclamide tablets.

Zero order First order Higuchi Peppas .
Code , Ko ; - ; K ; Bes(; fllt
R mg/h™ R Ki(h™) R (Mg h'l’z) R N mode
F1 0.9474 | 10.063 | 0.8592 | 0.1938 | 0.8334 | 23.8548 | 0.9830 | 1.9166 | Peppas
F2 0.9700 | 9.4137 | 0.9021 | 0.1766 | 0.8712 | 23.6698 | 0.9656 | 1.7465 | Zero-order
F3 0.9820 | 8.2020 | 0.9157 | 0.1455 | 0.8820 | 21.6151 | 0.9781 | 1.5340 | Zero-order
Fa 0.8785 | 10.209 | 0.7772 | 0.1920 | 0.8285 | 24.6881 | 0.7632 | 1.2412 | Zero-order
F5 0.9664 | 9.1268 | 0.9041 | 0.1668 | 0.8594 | 22.8722 | 0.9841 | 1.7415 | Peppas
F6 0.9724 | 4.6413 | 0.9471 | 2.0504 | 0.8364 13.945 0.9798 | 1.4375 | Zero-order
F7 0.9699 | 8.3884 | 0.9632 | 0.1422 | 0.9049 | 22.3442 | 0.9419 | 1.4277 | Zero-order
F8 0.9786 3.769 0.9349 | 0.1938 | 0.9732 | 23.8548 | 0.9437 | 1.9166 | Peppas
F9 0.9641 | 8.1897 | 0.9469 | 0.1388 | 0.8782 | 21.6680 | 0.9519 | 1.6487 | Zero-order
; ; y = 3.1647x + 2.799

S0 Higuchl R? = 0.9706
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g 50

§40 —e—HIGUCHI
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=
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Fig 8: Kinetic model-higuchi.
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CONCLUSION

Aim of the present study was to develop controlled release formulation of Glibenclamide to
maintain constant therapeutic levels of the drug for over 10 hrs. xanthan gum, Gum karaya,
guar gum. Glibenclamide dose was fixed as 5 mg. Total weight of the tablet was considered
as 80 mg. Polymers were used in the concentration of 5mg, 10mg and 15 mg concentration.
All the formulations were passed various physicochemical evaluation parameters and they
were found to be within limits. Whereas from the dissolution studies it was evident that the
formulation (F6) showed better and desired drug release pattern i.e., 97.47% in 10 hours. It
contains the natural polymer Glibenclamide as controlled release material. It followed zero
order release kinetics mechanism. The best formulation was repeated again for
reproducibility, and all the quality control tests were done for conformation. The results were
found to be super imposable with each other. The optimized formula shall be utilized for the
formulation development and other studies like bio-equivalence study, for successful

launching of the product.

The best formulation was repeated again for reproducibility, and all the quality control tests

were done for conformation. The results were found to be super imposable with each other.

The optimized formula shall be utilized for the formulation development and other studies

like bio-equivalence study, for successful launching of the product.
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