PAGE  
2032
Mohd Yasir etal /Int.J. ChemTech Res.2010,2(4)


[image: image3.emf][image: image4.png]Chemiliech



                                                                                                                                
International Journal of ChemTech Research 


          CODEN( USA): IJCRGG         ISSN : 0974-4290

                                                                                                             Vol.2, No.4, pp 2026-2033,       Oct-Dec 2010 
Formulation and Evaluation of Fast Disintegrating Sublingual Tablets of Glipizide: An Attempt to Treat Diabetic Coma
Rajat Sharma1, Mohd Yasir*1, Alka Gupta2
1ITS College of Pharmacy, Muradnagar,Ghaziabad, UP, 201204 (India)

2Maharaja Surajmal Institute of Pharmacy, Janak Puri, Delhi, 110058 (India)

*Corres. Author: mohdyasir31@gmail.com
Tel.: +91-9761131206

Abstract:  The aim of the present study was to formulate and evaluate the fast dissolving sublingual tablet of glipizide. Drug delivery system are becoming more complex as pharmaceutical scientist acquire better understanding of the physiochemical and biochemical parameters pertinent to their performance. Over the last decade, the demand of fast disintegrating tablet has been growing mainly for geriatric and pediatric patients, because of swallowing difficulties, the characteristics of fast disintegrating tablet for potential emergency treatment. The superdisintegrant used in this study was crospovidone. The tablets were evaluated for weight variation, hardness, friability, wetting time, water absorption ratio, and disintegration time and dissolution study. The tablets were prepared by wet granulation procedure. Sublimation of naphthalene from tablets resulted in better tablets as compared to the tablets prepared from granules that were exposing to vacuum. The systematic formulation approach helped in understanding the effect of formulation processing variables.
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INTRODUCTION

Orally administered dosage forms e.g., tablets, capsules are convenient dosage form for many drugs but they are challenging to formulate if the active substance has poor dissolution or lower bioavailability. (1) The sublingual route of administration produces faster onset of action than orally ingested tablet and portion absorbed through the sublingual blood vessels by-passes the hepatic first pass processes. (2,3) Polymer coating enables the formulation of fast mouth dissolving tablet and taste masking of bitter taste drugs thereby giving better patient compliance. (4) The tablets that are fast disintegrate or dissolve rapidly in patients mouth are convenient for young children, old patients and patients with swallowing difficulties. For these formulations small volume of saliva is usually sufficient to result in tablet disintegration in the oral cavity. The medication then is absorbed partially or entirely into systemic circulation from blood vessels in the sublingual mucosa. They are popular as NDDS because they are easy to administer and lead to better patient compliance.(5) Bioavailability of some drugs enhance due to absorption of drugs in oral cavity and also due to pregastric absorption of saliva containing dispersed drug that pass down into the stomach. Orally disintegrating tablets contain wide variety of pharmaceutically active ingredient covering many therapeutic categories. The time for disintegration of orally disintegrated tablets are generally considered as less than one minute. They are categorized by high porosity, low density and low hardness. When administered, an in-situ suspension is created in oral cavity as tablet disintegrates and is subsequently swallowed.(5,6)
Glipizide is an antidiabetic drug of the second generation sulfonylurea  for the treatment of diabetes .They act on so called sulfonylurea urea receptors on the pancreatic beta cell membrane & cause depolarization by reducing conductance of ATP sensitive potassium channels. This enhances calcium influx and causes degranulation. The rate of insulin secretion at any glucose concentration is increased. (7) In type 2 diabetes mellitus the kinetics of insulin release in response to glucose or meals is delayed and subdued. The sulfonylurea urea a primarily augment the second phase insulin secretion with little effect on the first phase. It is fast acting and its insulenmic action persists even after prolonged use.(8) Lyophillization, molding and vacuum drying are the techniques tried by most researchers to maximize the pore structure of tablet matrix. Freeze drying is burdensome and it yields brittle and hygroscopic products. Therefore it was determined to accept the vacuum drying method in this study. Vacuum drying method was adopted after adding subliming agent to augment porosity of tablets. It is possible that porous hydrophilic matrix will easily pick up the disintegrating medium and break quickly. (4, 5, 6)
MATERIALS & METHOD

Glipizide (Gifted from BAL pharma ltd; Bangalore, India), Crospovidone (Gifted from Redson Pharma ltd; Ahemdabad, India), Sodium starch glycolate & Lactose-IP (Gifted from Akums drugs & pharmaceuticals ltd; Haridwar, India), polyvinyl pyrrolidine and colloidal silicon dioxide (Gifted from Gaurav Pharma ltd; Ahemdabad, India). Magnesium stearate (Gifted from Loba chemie ltd, Cochin, India).
Method of Preparation of Granules
All ingredients were weighted as per requirement and stored separately. (Table) For uniformity in particle size each material is passed through # 60 mesh sized screen before mixing. Naphthalene, crospovidone and lactose were mixed using glass pestle & mortar, and then added glipizide. Prepare an alcoholic solution of polyvinyl pyrrrolidine (PVP) 15% w/v it was added in mixture in such a quantity that sufficient to bind the mass. Then that mass was passed through #100 mesh sized screen and granules were collected. Theses granules were dried (Vacuum dried) at about 600 C for 24 hrs that facilitate sublimation of naphthalene. Prepared granules were mixed with crospovidone.These granules were lubricated with 1%w/w of talc and 0.8%w/w of magnesium stearate. (Table: 1)

Fabrication of Tablets
Finally magnesium stearate was added to prepared granules. Mixed blend and granules and excipient was compressed by using single punch tablet machine (Cadmach Bhopal, India) to produce convex faced tablets. Sublimation was performed from tablets instead of granules at 600 C. (Table: 1)
EVALUATION OF GLIPIZIDE FAST DISINTIGRATING SUBLINGUAL TABLETS 
Pre Compression Parameters

Angle of Repose

Angle of repose was determined using funnel method. The blend was poured through funnel that can be raised vertically until a maximum cone height (h) was obtained. Radius of the heap (r) was measured and angle of repose was calculated using the formula

θ = tan-1 (h/r) 
Where, θ is the angle of repose, h is height of pile; r is radius of the base of pile. (4, 5)
Bulk Density

Apparent bulk density (ρb) was determined by pouring the blend into a graduated cylinder. The bulk volume (Vb) and weight of powder (M) was determined. (4, 5)  The bulk density was calculated using the formula

ρb = M/ Vt

Tapped Density 
The measuring cylinder containing known mass of blend was tapped for a fixed time. The minimum volume (Vt) occupied in the cylinder and weight (M) of the blend was measured. (4, 5)  The tapped density (ρb) was calculated using the following formula

pt = M/ Vt

Carr’s or Compressibility Index

The simplest way of measurement of free flow of powder is compressibility, an indication of the ease with which a material can be induced to flow is given by compressibility.(5,6) The compressibility index of the granules was determined by Carr’s compressibility index (I), which is calculated by using the following formula

I = (V0 – Vt) x 100/ Vo

Hausner’s Ratio

Hausner ratio is an indirect index of ease of powder flow. It is calculated by the following formula
Hausner’s ratio = ρt/ ρd

Where ρt is tapped density and ρd is bulk density. Lower Hausner ratio (<1.25) indicates better flow properties than higher ones (>1.25). (5, 6)
Post compression parameters

 Hardness 
The crushing strength or hardness of the tablets was measured with help of a Monsanto hardness tester and expressed in kg/cm2. (5, 6)                                                                                                                 
Uniformity of Weight

Weight variation test was done with 20 tablets. It is the individual variation of tablet weight from the average weight of 20 tablets. (5, 6)  

 Friability 
The friability of tablets using 10 tablets as a sample was measured using a Roche Friabilator. Tablets were rotated at 25 rpm for 4 minutes or up to 100 revolutions. The tablets were then reweighed after removal of fines and the percentage of weight loss was calculated. (4, 5)

%Friability =
 (initial weight- final weight) x 100

            (initial weight)
Wetting Time 
The wetting time of the tablets was measured using a very simple process. Five circular tissue papers of 10 cm diameter were placed in a Petri dish with a 10-cm diameter. Ten milliliters of water containing a water-soluble dye (eosin) was added to the Petri dish. A tablet was carefully placed on the surface of tissue paper. The time required for water to reach the upper surface of the tablet was noted as the wetting time. (4, 5, 6)
Water absorption ratio
A piece of tissue paper folded twice was placed in a small Petri dish Containing 6 ml of water. A tablet was put on the tissue paper and Allowed to completely wet. The wetted tablet was then weighted. Water absorption ratio, R was determined using following equation.

 R = 100 × Wa –Wb/Wa

Where, Wa = Weight of tablet after water absorption

Wb = Weight of tablet before water absorption

 In vitro Disintegration Time
Disintegration time for MDTs was determined using USP disintegration apparatus with phosphate buffer of pH 6.8. The volume of medium was 900 ml and temp was 37± 0.2 °C.  The time in seconds taken for complete disintegration of the tablet with no palatable mass remaining in the apparatus was measured. To comply the test all tablets should disintegrate within 3 minutes. (4, 5)

 In vivo Disintegrating Time
The time required for the tablets to disintegrate in the mouth cavity was determined by holding the tablets in mouth. The test was performed in five healthy human male volunteers in the age group of 23 to 28 years. (4, 5)

In vitro drug release study
 In-vitro release rate study of fast disintegrating tablets was carried out using the Paddle apparatus method. The dissolution test was carried out using 900 ml of 6.8 pH phosphate buffer, at 37 + 0.50C and 50 rpm. A sample (5 ml) of the solution was withdrawn from the dissolution apparatus at 2, 4, 6, 8 and 10 min and withdrawn volume was replaced with fresh dissolution media. The % release of drug was calculated. (4, 5)

Accelerated stability study
In order to determine the change in vitro release profile on Storage, stability study of batch TIV was carried out at 40 oC in a Humidity chamber having 75% RH. Sample was withdrawn at various time intervals and the study was conducted for 60 days. The sample was evaluated for change in vitro drug release pattern, hardness, Wetting time, percent drug content and disintegration time. (9, 10)
Table 1: Formulation Composition of Fast Dissolving Sublingual Tablets of Glipizide

	INGREDIENTS
	TI
	TII
	TIII
	TIV
	TV

	Glipizide (mg)
	8
	8
	8
	8
	8

	Crospovidone(mg)
	10
	10
	10
	10
	10

	Colloidal silica dioxide(mg)
	-
	2
	1
	2
	1

	Naphthalene(mg)
	5
	5
	10
	10
	-

	Lactose(mg)
	70
	70
	70
	70
	70

	Talc(mg)
	1.2%
	1.2% 
	1.2%
	1.2%
	1.2%

	Magnesium stearate(mg)
	0.8%
	0.8%
	0.8%
	0.8%
	0.8%

	PVP Solution in ethyl alcohol(mg)
	10%
	10%
	10%
	10%
	10%


Table 2: Micromeretic properties of prepared granules

	Formulation code
	Angle of repose (θ)
	Bulk density

(gm/ml)
	Tapped density

(gm/ml)
	Hausner’s ratio
	Carr’s index

	TI
	25.01
	0.456
	0.553
	1.173
	14.19

	TII
	25.56
	0.452
	0.567
	1.192
	15.17

	TIII
	26.32
	0.448
	0.539
	1.204
	16.18

	TIV
	26.14
	0.461
	0.547
	1.189
	16.96

	TV
	23.22
	0.445
	0.569
	1.186
	17.02


TABLE 3:  Evaluation of Fast Disintegrating Sublingual Tablets of Glipizide

	Formulation code
	Weight

Variation
	Hardness

(kg/cm2) ± SD
	Thickness

(mm) ± SD
	Wetting time  (sec) ± SD

	TI
	Passes
	3.6 ± 0.12
	2.82± 0.2
	102.23± 3.2

	TII
	Passes
	4.25±  0.02
	2.57± 0.1
	98.12± 4.32

	TIII
	Passes
	3.2 ±  0.29
	2.53± 0.1
	62.23± 5.44

	TIV
	Passes
	3.3±  0.26
	2.39± 0.2
	56.16± 2.2

	TV
	passes
	3.8±  0.22
	2.68± 0.1
	100.56±1.15


TABLE 4:  Evaluation of Fast Disintegrating Sublingual Tablets of Glipizide

	Formulation code
	Water absorption ratio ) ± SD
	Drug content (%) 
	Friability

(%)
	Disintegration time

(sec)

	
	
	
	
	In vitro
	In vivo

	TI
	26± 1.8
	97.31
	0.18
	101 ± 1
	98 ± 3

	TII
	32± 2.2
	96.25
	0.24
	92 ± 2
	85 ± 2

	TIII
	34± 1.7
	98.65
	0.22
	63 ±1
	68 ± 3

	TIV
	47± 1.5
	99.88
	0.28
	54 ± 1
	50 ±1

	TV
	39± 2.3
	97.30
	0.21
	98 ± 2
	98 ±2


TABLE 5:  In Vitro Percent Drug Release Fast Disintegrating Sublingual Tablets of Glipizide

	Formulation code
	Cumulative percent drug released 

	
	2 minutes
	4 minutes
	6 minutes
	8 minutes
	10 minutes

	TI
	62.41
	66.25
	69.47
	74.19
	81.23

	TII
	65.22
	68.63
	73.45
	80.58
	85.49

	TIII
	65.88
	70.43
	75.56
	80.58
	86.25

	TIV
	70.56
	75.68
	80.33
	84.68
	95.23

	TV
	62.55
	63.25
	67.47
	70.95
	74.86


TABLE 6: Physical characteristics of glipizide fast disintegrating sublingual tablet of optimized batch TIV at temperature (after stability study 40oC ± 2oC / 75%RH ± 5%)

	Physical parameters
	0 days
	15 days
	30 days
	60 days

	Weight gain(mg)
	130
	130
	132
	132

	Drug content (%)
	99.4
	99.1
	97.52
	96.78

	Hardness(kg/cm)
	3.3
	3.3
	3.2
	3.2

	Disintegration time (sec)
	54
	54
	56
	57

	Wetting time(sec)
	56
	56
	58
	59


TABLE 7:  % Drug released at 40oC ± 2oC/75% RH ± 5%


	S.No.
	days
	40oC / 75% RH

	1
	0
	99.4

	2
	30
	98.24

	3
	60
	97.34


RESULTS AND DISCUSSION
For the preparation of tablet vacuum drying technique is used and Water insoluble diluents such as microcrystalline cellulose and dicalcium phosphate were not used in this study because they can be expected to cause an unacceptable feeling of grittiness in the patient mouth. Along with the soluble diluents, lactose was selected as soluble diluents considering its advantages in terms of availability, low cost and relative moisture insensitivity. Polyvinylpyrrolidone was used as a binder at a concentration of 15% wt/vol, in ethyl alcohol considering its well known applicability in the pharma industry. The granules were prepared with wet granulation technology. After drying various micromiritic parameters of dried granules were determined. (Table: 2). The granules were compressed using cadmech tablet punching machine to produced tablets. These tablets were evaluated for weight variation test, hardness, friability, water absorption ratio, disintegration time and In-vitro dissolution rate. It was observed that all the tablets pass the test for weight variation as shown in table 3. Hardness of all tablets was between 3.2 to 3.7 kg/cm2 while friability below 1% showed that all the tablets have good mechanical strength. (Table: 3) & (Table: 4)
Sublimation agents such as menthol, camphor and thymol were used to increase porosity of the tablets. Naphthalene containing tablets shows faster disintegration or shorter disintegration time as compared with tablets containing menthol and thymol. The batchesT1, TII, TIII and TIV were prepared using naphthalene at different concentrations to study its effect on disintegration time. The sublimation time (5-10 hrs) depending upon the quantity of naphthalene present initially (10%, 20% and 0%). 
The results shown in Table 4 indicate that concentration-dependent disintegration was observed in batches prepared using naphthalene as a sublimation agent. The porous structure is responsible for faster water uptake; hence it facilitates wicking action of crospovidone in bringing about faster disintegration. In the first few attempts (TI, TII  & TIII), sublimation of naphthalene was performed from granules prior to compression into tablets. Batches TI, TII & TV showed good mechanical integrity, but the disintegration time was a little longer than the arbitrarily chosen value of less than 60 seconds. In Batch TIV, sublimation was performed after compression. The results showed in Table 4 reveal that sublimation of naphthalene from tablets resulted in faster disintegration. The compaction process might have caused breakage of porous granules and subsequent reduction in porosity. The low value of wetting time and disintegration time indicate that the porosity of tablets of batch TIV would be greater than batches TI, TII & TV. The granules required 2 hours of vacuum drying, whereas the tablets required 10 hours of vacuum drying. The longer drying time was required in the case of tablets probably because of the decreased surface area and porosity. The optimized batch was selected on the bases of faster disintegration time and dissolution studies. The in vitro and in vivo disintegration time of optimized formulation was found to be 54 ± 1 and 50 ±1 respectively. The cumulative percent drug released of optimized formulation was found to 95.23 (batch IV) with in 10 minutes.( Table: 5), ( Fig.: 1). So on that basis of summarized parameters in table 3 & 4 batch TIV (optimized batch) was selected for accelerated stability studies which was conducted at 40oC ±2 / 75 ± 5% RH for sixty days.  The stability studies suggest that after 60 days tablets have no significant change in physical properties that is indicated in Table 6. (Fig: 2) 

CONCLUSION

Prepared fast disintegrating tablet gets dispersed in the mouth quickly and releases the drug faster rate. Vacuum drying technique would be an effective alternative approach compared with the use of more expensive adjuvant in the formulation of Mouth Dissolving tablets. The use of superdisintegrants for preparation of fast disintegrating sublingual tablets is highly effective and commercially feasible. These superdisintegrants accelerate disintegration of tablets by virtue of their ability to absorb a large amount of water when exposed to an aqueous environment. The absorption of water results in breaking of tablets and therefore faster disintegration. This disintegration is reported to have an effect on dissolution characteristics as well. In this research work it was found that the amount of naphthalene and crospovidone considerably affect the various parameters such as waiting rime, disintegration time, and percentage friability. It is thus concluded that by adopting a systematic formulation approach, an optimum point can be reached in the shortest time with minimum efforts.
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 Figure 1: In vitro dissolution profile prepared formulations
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Figure 2: In vitro dissolution profile of optimized formulation

                (After accelerated stability studies)
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