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       INTRODUCTION 


CHAPTER -1 
 INTRODUCTION 


Solid dosage  forms like tablet and capsule are most popular and preferred drug 
 delivery system because they have high patient compliance, relatively easy to produce, 
 easy to market, accurate dosing, and good physical and chemicalstability1


Oral drug delivery has been known for decades as the most widely utilized route of 
 administration among all the routes that have been explored for the systemic delivery of 
 drugs via various pharmaceutical products of different dosage forms. The reason that the 
 oral route achieved such popularity may be in part attributed to its ease of administration 
 as well as the traditional belief that by oral administration the drug is as well absorbed as 
 the food stuffs that are ingested daily. In fact, the development of pharmaceutical products 
 for oral delivery, irrespective of physical form involves varying extents of optimization of 
 dosage form characteristics within the inherent constraints of GI physiology. Therefore, a 
 fundamental understanding of various disciplines, including GI physiology, 
 Pharmacokinetics, Pharmacodynamics and formulation design are essential to achieve a 
 systemic approach to the successful development of an oral pharmaceutical dosage form. 


The more sophisticated a delivery system, the greater is the complexity of these various 
disciplines involved in the design and optimization of the system. In any case, the 
scientific frame work required for the successful development of an oral drug delivery 
system consists of a basic understanding of the following three aspects: 
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1. Physicochemical, pharmacokinetic and pharmacodynamic characteristics of the drug, 
 2. The anatomic and physiologic characteristics of the GIT, and 


3. Physicochemical characteristics and the drug delivery mode of the dosage form to be 
 designed.2. 


Drinking water plays an important role in the swallowing of oral dosage forms. 


Often people experience inconvenience in swallowing conventional tablets and capsules. 


When water is not available, in the case of motion sickness (kinetosis) and sudden 
 episodes of coughing during the  common cold, allergic conditions and bronchitis.3  For 
 these reasons, tablets which can rapidly dissolve or disintegrate in  the oral cavity have 
 attracted a great deal of attention. Rapidly dissolving or disintegrating tablets are not only 
 indicated for people who have swallowing difficulties, but also are ideal for activepeople.4


Many patients find difficulty to swallow tablet and hard gelatin capsule, 
 consequently they do not take medication as prescribed. It is estimated that 50% of the 
 population is affected by this problem which result high incident of incompliance and 
 ineffective therapy5. 


The difficulty is experienced by  pediatric and geriatric patients, but it also applied to 
 people who are ill in bed and those active working patients who are busy or traveling, 
 especially those who have no access to water6. 


The growing importance of mouth dissolving tablet was underlined recently when 
 European Pharmacopoeia adopted the term “Orodispersible Tablet” as a tablet that to be 
 placed in the mouth where it disperses rapidly before swallowing7. 


To overcome this weakness, scientist have developed innovative drug delivery 
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system known as fast dissolving “melt in mouth” or mouth dissolve (MD) tablet. These are 
 novel type of tablet that disintegrate dissolve / disperse insaliva8. 


There are two different types of dispersible tablet which must be distinguished, one 
 dosage form disintegrates instantaneously in the mouth, to be swallowed without the need 
 for drinking water, while other tablet formulation can readily be disperse in water, to form 
 dispersion, easy to ingest by thepatient9. 


To develop drug products that are more convenient to use and to address potential 
 issues of patient compliance for certain product indications and patient populations, recent 
 developments in technologies have come out with mouth dissolving tablets (MDT) that can 
 be ingested simply by placing them on the tongue. MDT is a solid dosage form that 
 dissolves or disintegrates within a minute in the oral cavity without the need of water and 
 has a pleasant taste. MDT is also known as orally disintegrating tablet, fast-dissolving 
 tablet, fast-melting tablet, mouth melting tablet or fast-disintegrating tablet2. 


Orally disintegrating tablets are also called as orodispersible tablet, quick 
 disintegrating tablets mouth dissolving tablets. Fast integrating tablets, fast dissolving 
 tablets, rapid dissolving tablets, porous tablets and rapimelt. European pharmacopoeia   has 
 used the term orodispersible tablet for tablet that disperse readily and within 3 min in 
 mouth beforeswallowing10. 


United State Food and Drug Administration (FDA) defined ODT as “a solid dosage 
form  containing medicinal substance or active ingredients which disintegrate rapidly 
usually within a matter of second when placed upon the tongue11
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1.1  Desired criteria for mouth disintegrating drug delivery system12,13: 
 Orodispersible or mouth dissolving tablets should: 


•  Not require water to swallow, but it should dissolve or disintegrate in the mouth   
 in a matter of seconds. 


•  Have a pleasing mouthfeel. 


•  Should be compatible with taste masking. 


•  Should be potable without fragility concern. 


•  Leave minimal or no residue in the mouth after oral administration. 


•  Exhibit low sensitivity to environmental conditions such as humidity and 
 temperature. 


•  Allow the manufacture of tablet using conventional processing and packaging 
 equipment at low cost. 


1.2  Salient features of mouth dissolving drug deliverysystem14: 


•  Ease of administration to patients who refuse to swallow a tablet such as, pediatric, 
 geriatric patients and psychiatric patients. 


•  Convenience of administration and accurate dosing as compared to liquids. 


•  No need of water to swallow the dosage form, which is highly convenient 
 especially for patients who are traveling and do not have immediate access to 
 water. 


•  Good mouth feel property of MDDS helps to change the basic view of medication 
 as “bitter pill”, particularly for pediatric patients.


•  Rapid dissolution and absorption of drug, which may produce quick onset of 
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action. 


•  Some drugs are absorbed from the mouth, pharynx and esophagus as the saliva 
 passed own into the stomach in such cases bioavailability of drugs is increased. 


•  Ability to provide advantages of liquid medication in the form of solid form. 


•  Pregastric absorption can result in improved bioavailability and as a result of 
 reduced dosage, improved clinical performance through a reduction of unwanted 
 effects. 


To ensure the tablet’s fast dissolving attribute, water must quickly egress into the tablet 
 matrix to cause rapid disintegration and instantaneous dissolution of the tablet. 


Maximizing the porous structure of the tablet matrix and incorporating an  appropriate 
 disintegrating agent or highly water-soluble excipients in the tablet  formulation are the 
 basic approaches used in current fast dissolving tablet technologies.  Basically, the 
 disintegrants major function is to oppose the efficacy of the tablet binder and the physical 
 forces that act under compression to form the tablet. The mechanism by  which tablet is 
 broken down into smaller particles and then produces a homogeneous  suspension or 
 solution is based on: 


I) Capillary action II) swelling III)Air Expansion IV)Particle Repulsive force V)Particle 
Deformation VI) Release of Gases VII) Enzymatic reaction  
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I. By capillary action 


Disintegration by capillary action is always the first step. When we put the tablet 
 into suitable aqueous medium, the medium penetrates the tablet and replaces the air 
 adsorbed on the particles, which weakens the intermolecular bond and breaks the tablet 
 intofineparticles.Wateruptakebytabletdependsuponhydrophilicityofthedrug 


/excipient and on tableting conditions. For these types of disintegrants maintenance of 
 porous structure and low interfacial tension towards aqueous fluid is necessary which helps 
 in disintegration by creating a hydrophilic network around the drug particles. 


II. By swelling 


Perhaps the most widely accepted general mechanism of action for tablet 
 disintegration is swelling Tablets with high porosity show poor disintegration due to lack 
 of adequate swelling force. On the other hand, enough swelling force is exerted in the 
 tablet with low porosity. It is worthwhile to note that if the packing fraction is very high, 
 fluid is unable to penetrate in the tablet and disintegration is again slows down. 


Disintegration of tablet by wicking and swelling 
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III. Because of heat of wetting (air expansion) 


When disintegrants with exothermic properties gets wetted, localized stress is 
 generated due to capillary air expansion, which helps in disintegration of tablet. This 
 explanation, however, is limited to only a few types of disintegrants and cannot describe 
 the action of most modern disintegrating agents. 


IV. Due to disintegrating particle/particle repulsive forces 


Another mechanism of disintegration attempts to explain the swelling of tablet 
 made with ‘non-swellable’ disintegrants. Guyot-Hermann has proposed a particle repulsion 
 theory based on the observation that nonswelling particle also cause disintegration of 
 tablets. The electric repulsive forces between particles are the mechanism of disintegration 
 and water is required for it. Researchers found that repulsion is secondary to wicking. 


V. Due to deformation. 


Hess had proved that during tablet compression, disintegrated particles get 
deformed and these deformed particles get into their normal structure when they meet 
aqueous media or water. Occasionally, the swelling capacity of starch was improved when 
granules were extensively deformed during compression. This increase in size of the 
deformed particles produces a breakup of the tablet. This may be a mechanism of starch 
and has only recently begun to be studied. 
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Disintegration by deformation and repulsion 
 VI. Due to release of gases 


Carbon dioxide released within tablets on wetting due to interaction between 
 bicarbonate and carbonate with citric acid or tartaric acid. The tablet disintegrates due to 
 generation of pressure within the tablet. This effervescent mixture is used when pharmacist 
 needs to formulate very rapidly dissolving tablets or fast disintegrating tablet. As these 
 disintegrants are highly sensitive to small changes in humidity level and temperature, strict 
 control of environment is required during manufacturing of the tablets. The effervescent 
 blend is either added immediately prior to compression or can be added in to two separate 
 fractions of formulation. 


VII. By enzymatic reaction 


Here, enzymes present in the body act as disintegrants. These enzymes 
destroy the   binding action of binder and helps in disintegration. 



(20)
       INTRODUCTION 


PATENTED 
 TECHNOLOGIES 
 CONVENTIONAL 


TECHNOLOGIES 


TECHNOLOGIES 


i.  Freeze Drying. 


ii.  Tablet Molding. 


iii.  Sublimation 
 iv.  Spray Drying. 


v.  Mass Extrusion. 


vi.  Direct Compression 


1.3  Technologies used to manufacture mouth dissolving tablets 


The technologies used to manufacture mouth dissolving tablets can be classified as: 


Various technologies used to manufacture mouth dissolving tablet. 


1.4  Conventional technologies for preparing mouth dissolvingtablets15-17: 
 1.4.1 Freeze Drying: 


A process in which water is sublimated from the product after freezing is called freeze 
 drying. Freeze dried forms offer more rapid dissolution than other available solid products. 


The lyophilization process imparts glossy amorphous structure to the bulking agent and 
 sometimes to the drug, thereby enhancing the dissolution characteristics of the formulation. 


However, the use of freeze drying is limited due to high cost of the equipment and processing. 


i.  Zydis Technology. 


ii.  Durasolv Technology. 


iii.  Orasolv Technology. 


iv.  Flashdose Technology. 


v.  Wowtab Technology. 


vi.  Flashtab Technology. 


vii.  Ceform Technology 
 viii.   SheaformTechnology. 


ix.   Cotton Candy 
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standard blister packs. 


A tablet that rapidly disintegrates in aqueous solution includes a partially collapsed matrix 
 network that has been vacuum dried above the collapse temperature of the matrix. The matrix 
 is partially dried below the equilibrium freezing point of the matrix. Vacuum drying of the 
 tablet above its collapse temperature instead of freeze drying below its collapse temperature 
 provides a process for producing tablets with enhanced structural integrity, while rapidly 
 disintegrating in normal amounts of saliva. 


1.4.2 Molding: 


Tablets produced by molding are solid dispersions. Physical form of the drug in the tablets 
 depends whether and to what extent it dissolves in the molten carrier. The drug can exist as 
 discrete particles or microparticles dispersed in the matrix. It can dissolve totally in the 
 molten carrier to form solid solution or dissolve partially in the molten carrier and the 
 remaining particles stay undissolved and dispersed in the matrix. Disintegration time, drug 
 dissolution rate and mouth feel will depend on the type of disintegrationor  dissolution.  


Molded tablets disintegrate more rapidly and offer improved taste because the 
 disintegrationmatrix is, generally made from water-soluble sugars. Molded tablets typically 
 do not possess great mechanical strength. Erosion and breakage of the molded tablet often 
 occur during handling and opening of blister packs. 


1.4.3 Sublimation: 


Because of low porosity, compressed tablets composed of highly water-soluble excipients as 
tablet matrix material often do not dissolve rapidly in the water.  Porous tablets that  exhibit 
good mechanical strength and dissolve quickly have been developed. Inert solid ingredients 
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(E.g. urea, urethane, ammonium carbonate, camphor, naphthalene) were added to other tablet 
 excipients and the blend was compressed into tablet. Removal of volatile material  by 
 sublimation  generated  a  porous  structure.  Compressed  tablets  containing  mannitol and 
 camphor have been prepared by sublimation technique. The tablets dissolve within 10-20 
 seconds and exhibit enough mechanical strength for practical use. 


1.4.4  Spray Drying: 


Highly porous and fine powders can be produced by spray drying, as the 
 processing solvent is evaporated rapidly during spray drying. Spray drying technique is 
 based upon a particulate support matrix and other components to form a  highly  porous   
 and fine powder. This is then mixed with above ingredients and compressed to tablet. The 
 fast dissolving tablets prepared form Spray drying technique disintegrated within 20 
 seconds. 


1.4.5 Mass Extrusion: 


This technology involves softening the active blend using the solvent mixture of 
 water-soluble polyethylene glycol, using methanol and expulsion of softened mass through 
 the extruder or syringe to get a cylinder of the product into even segments using  heated 
 blade to form tablets. The dried cylinder can also be used to coat granules of  bitter tasting 
 drugs and thereby masking their bitter taste. 


1.4.6 Direct compression: 


It is the easiest way to manufacture tablets. Conventional equipment, commonly 
available excipients and a limited number of processing steps are involved in direct 
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exceed that of other production methods. Directly compressed tablet’s disintegration and 
 solubilization depends on single or combined action of disintegrants, water-soluble 
 excipients and effervescent agent. Disintegrant efficacy is strongly affected by tablet size 
 and hardness. Large and hard tablets have disintegration time more than that usually 
 required. As consequences, products with optimal disintegration properties often have 
 medium to small size and/or high friability and low hardness. Breakage of tablet edges 
 during handling and tablet rupture during the opening of blister alveolus, all result from 
 insufficient physical resistance. 


Various commercially available superdisintegrants along with their properties. 


Sr. 


no.  Name  Type  Properties  Brand name 


1.  Crospovidone  Polyvinyl- 
 pyrrolidone 


Crossed  linked  Poly  vinyl 
 pyrrolidone Rapidly disperses 
 and swells in water 


PolyplasdoneXL, 
 Kollidon CL 


2.  Croscarmellose 
 Sodium. 


Modified 
 cellulose 


Cross linked sodium carboxy 
 methylcellulose.  Excellent 
 swelling and water wicking 
 properties. 


Ac-di-sol, 


Primellose, Solutab. 


3.  Sodium starch 
 Glycolate 


Modified 
 Starch 


Sodium salt of carboxy methyl 
 ether of starch. High swelling 
 capacity and rapid water 


Uptake 


Primogel, Explotab, 
Glycolys. 
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1.5  Patented technologies for orodispersible or mouth dissolvingtablets16,18: 
 1.5.1 ZYDIS Technology: 


Zydis formulation is a unique freeze-dried tablet in which drug is physically 
 entrapped or dissolved within the matrix of fast-dissolving carrier material. When zydis 
 units are put into the mouth, the freeze-dried structure disintegrates instantaneously and 
 does not require water to aid swallowing. The zydis matrix is composed of many materials 
 designed to achieve several objectives. To impart strength during handling, polymers such 
 as gelatin, dextran or alginates are incorporated. These form a glossy amorphous structure, 
 which imparts strength. 


To obtain crystallinity, elegance and hardness, saccharides such as mannitol or 
 sorbitol are incorporated. Water is used in the manufacturing process to ensure production 
 of porous units to achieve rapid disintegration. Various gums are used to prevent 
 sedimentation of dispersed drug particles in the manufacturing process. Collapse 
 protectants such as glycine prevent the shrinkage of zydis units during freeze drying 
 process or long-term storage. Zydis products are packed in blister packs to protect the 
 formulation from moisture in the environment. 


1.5.2 DURASOLV Technology: 


Durasolv is the patented technology of CIMA labs. The tablets made by this 
technology consist of a drug, fillers and a lubricant. Tablets are prepared by using 
conventional tableting equipment and have good rigidity. These can be packaged into 
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1.5.3 ORASOLV Technology: 


CIMA labs have developed Orasolv Technology. In this system active medicament 
 is taste masked.  It also contains effervescent disintegrating agent.  Tablets are made by 
 direct  compression technique at low compression force in order to minimize oral 
 dissolution time. Conventional blenders and tablet machine are used to prepare the tablets. 


The tablets prepared are soft and friable and packed in specially designed pick and place 
 system. 


1.5.4 FLASH DOSE Technology: 


This technology is based on the preparation of sugar-based matrix known as floss, 
 which is made from a combination of excipients either alone or in combination of drugs. 


Two platform fuisz technologies called Sheaform or Ceform are currently being utilized in 
 preparation of wide range of oral disintegrating  product.Flash dose has been patented by 
 Fuisz. Nurofen meltlet, a new form of Ibuprofen as melt-in-mouth tablets; prepared using 
 flash dose technology is the first commercial product launched by Biovail Corporation. 


Flash dose tablets consists of self-binding shearform matrix termed as “Floss”. Shearform 
 matrices are prepared by flash heat processing. 


1.5.5 WOWTAB Technology: 


Wowtab Technology is patented by Yamanouchi Pharmaceutical Company WOW 
means “Without Water”. In this process, combination of low mouldability saccharides and 
high mouldability saccharides is used to obtain a rapidly melting strong tablet. The active 
ingredient is mixed with a low mouldability saccharide and granulated with a high 
mouldability saccharide and compressed intotablet. 
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1.5.6 FLASHTAB Technology: 


Prographarm laboratories have patented the Flashtab technology. Tablets prepared 
 by this system consist of an active ingredient in the form of microcrystals. Drug 
 microgranules may be prepared by using the conventional techniques like coacervation, 
 microencapsulation, and extrusion-spheronisation. All the processing utilized conventional 
 tableting technology. 


1.5.7 CEFORM Technology: 


In this, microspheres containing active ingredient are prepared. The 
 manufacturing process involves placing a dry powder, containing either substantially pure 
 drug material or a special blend of drug materials plus other pharmaceutical compounds, and 
 excipients into precision engineered, and rapidly spinning machine. The centrifugal force 
 throws dry blend at high speed through small, heated openings. The resultant microburst of 
 heat liquifies the drug blend to form sphere. The microspheres are blended or compressed into 
 preselected oral delivery dosage form. The microspheres can be incorporated into a   wide 
 range of fast dissolving dosage forms such as flash dose, or spoon dose, EZchew. 


1.5.8  SHEARFORM Technology: 


Shearform technology is based on preparation of floss that is also known as “Shearform 
Matrix”, which is produced by subjecting a feedstock containing a sugar carrier to flash heat 
processing. In this process, the sugar is simultaneously subjected to centrifugal force and to a 
temperature gradient, which raises the temperature of the mass to create an internal flow 



(27)
       INTRODUCTION 


through the spinning head that flings the floss. The floss so produced is amorphous in nature, 
 so it is further cropped and recrystallised by various techniques to provide uniform flow 
 properties and then facilitates blending. The recrystallised matrix is then blended with other 
 tablet excipients and an active ingredient. The resulting mixture is compressed into tablet.  


The active ingredient and other excipients can be blended with floss before carrying out 
 recrystallisation. The Shearform floss, when blended with the coated or uncoated 
 microspheres, is compressed into tablets or EZ chewable tablets from standard tableting 
 equipment. 


1.5.9 COTTON Candy: 


Cotton candy process is known as candy floss process. this technique forms the basis of 
flash dose (Fuisz technologies, Chantilly, VA) In this technology, saccharides or 
polysaccharides are processed into amorphous floss by a simultaneous action of flash 
melting and centrifugal force. The floss is then partially recrystallised to  impart a good 
flow properties and compressibility the floss then can be milled and blended with active 
ingredient and other excipients and finally that compressed into MDT. Advantages of this 
process are that the tablet can be accommodate high doses and possess satisfactory 
mechanical strength. The candy floss are hygroscopic, hence, their manufacturing requires 
control of humidity conditions. 
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Comparison of some patented technologies for mouth dissolving tablets19. 
 Technology  Novelty  Handling/Storage  Drug Release/ 


Bioavailability 
 Zydis  (R.P. 


Scherer,Inc.) 


First  to 
 market. 


Freeze Dried 


Do not push tablet through 
 foil. Do not use dosage 
 form from damaged 
 package. Sensitive to 
 degradation at humidities 


>65% 


Dissolves in 2 to 10 
 seconds. May allow for 
 pre-gastric absorption 
 leading to enhanced 
 bioavailability 


Orasolv  (CIMA 
 Labs, Inc.) 


Unique  taste 
 masking. 


Lightly 
 compressed 


Packaged in patented foil 
 packs 


Disintegrates in 5 to 45 
 seconds depending 
 upon the size of the 
 tablet. No  significant 
 change in drug 
 bioavailability 


Durasolv (CIMA 
 Labs, Inc.) 


Similar      to 
 Orasolv,   but 
 with  better 
 mechanical 
 strength 


Packaged in foil or bottles. 


If packaged in bottles, 
 avoid exposure to moisture 
 or humidity 


Disintegrates in 5 to 45 
 seconds  depending 
 upon the size of the 
 tablet. No significant 
 change in drug 
 bioavailability 


Wowtab 


(YAMANOUCHI 
 Pharma 


Technologies, 
 Inc.) 


Compressed 
 dosage form. 


Proprietary 
 taste masking. 


Smoothmelt 
 action  gives 
 superior 
 mouthfeel 


Package in bottles. Avoid 
 exposure to moisture or 
 humidity 


Disintegrates in 5 to 45 
seconds depending 
upon the size of the 
tablet. No significant 
change in drug 
bioavailability 
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List of commercially available orodispersible tablets 


Trade Name  Active Drug  Manufacturer 


Feldene Fast Melt  Piroxicam  Pfizer Inc., USA 
 Calritin Redi Tab  Loratidine  Schering Plugh Corp, USA 


Maxalt MLT  Rizatriptan  Merck & Co. USA 


Zyprexia  Olanzapne  Eli Lilly, Indianapolis, USA 
 Pepcid RPD  Famotidine  Merck & Co., NJ, USA 


Zofran ODT  Ondansetron  GlaxoWellcome, Middlesex, UK 


Zoming-ZMT  Zolmitriptan  AstraZeneca, Wilmington, USA 
 TempraQuiclets  Acetaminophen  Bristol Myers Squibb, NY, USA 
 Febrectol  Paracetamol  Prographarm, Chateauneuf, France 


Nimulid MDT  Nimesulide  Panacea Biotech, New Delhi, India 
 Romilast  Montelukast  Ranbaxy Labs Ltd., New Delhi, India 


Benadryl Fastmelt  Diphenhydramine 
 and pseudoephedrine 


Warner Lambert, USA 
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1.6  DRUG PROFILE: 



Metoprolol Tartrate
20-24: 


Chemical formula: 


a)  1-(isopropylamino)-3-p-(2-methoxyethyl) phenoxy-2propanol (2:1) dextro-tartrate. 


b)  1- Isopropylamino-3-[4-(2-methoxyethyl) phenoxy] propan-2-oltartrate. 


Chemical structure: 


Empirical formula  :  (C15 H25 NO3)2C4H6O6


Molecular weight  :  684.82 


Description  :  White crystalline powder or colorless crystals. 


Melting point  :  120-123ºC 


Solubility  :  Very soluble in water, soluble in ethanol and chloroform; 


practically insoluble in ether. 


pH of 2% aqueous 
 solution: 


:   6.0 to7.0 


Dissociation constant  :  9.7 
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Therapeutic category  :  Antihypertensive 


Antianginal, Antiarrhythmic 


Mechanism of action  :  Metoprolol Tartrate is a β1 selective antagonist. It suppresses 
 the activation of the heart by blocking β1 adreno receptors 
 and they reduce the work of the heart by decreasing 
 cardiac output & blood pressure. 


Pharmacokinetics: 


Absorption  :  Metoprolol is readily and completely absorbed from the 
 gastrointestinal tract, but is subjected to very considerable 
 first-pass metabolism in the liver and the bioavailability is 
 only about 38%. Peak plasma concentrations vary widely 
 and occur about 1.5 to 2 hrs after a single oral dose. 


Distribution  :  Metoprolol is widely distributed. It crosses the blood brain 
 barrier the placenta and is distributed into breast milk. The 
 apparent volume of distribution ranges from about 2.5 
 liters/ kg to 5.0 liters/ kg and approximately 90% bound to 
 plasma protein 


Metabolism  :  It is extensively metabolized in the liver by oxidative 
deamination, O-dealkylation followed by oxidation and 
aliphatic hydroxylation 
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Excretion  :  The metabolites are excreted in the urine together with 
 only small amounts of unchangedmetoprolol. 


Indications  :  Angina pectoris, hypertension, migraine prophylaxis, 
 arrhythmias,hyperthyroidism 


Dosage and Administration  :  In hypertension: Initially 100mg daily taken withor 
 immediately after meal. Increased to 400mg once or twice 
 daily according to the patient response. 


Maintenance dose: 100-200mg daily 
 Angina: 50-100mg; 2-3 times daily. 


Arrhythmias: usually 50mg; 2-3 times daily; up to 300mg 
 daily in divided doses if necessary 


Side Effects  :  Constipation, nausea, vertigo, dizziness, headache,fatigue, 
 dry mouth, skin rashes & Insomnia. 


Marketed Brands  :  •  ToprolXL 


(Astra Zeneca) 


: -  100 and 200 


•  Lopressor  : -  200 mg 


(Novartis India) 


•  BetalocSA  : -  200 mg 


(Astra Zeneca) 
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1.6  POLYMER PROFILES: 


1.6.1  
Crospovidone
25:


      Nonproprietary  Names  :  BP: Crospovidone 
  PhEur: Crospovidone     
 USPNF:Crospovidone


       Synonyms      :    Cross linked povidone, polyvinyl polypyrrolidone,PVPP, 
      


       Chemical Name and 


       CAS Registry Number       :    1-Ethenyl-2-pyrrolidinone homopolymer[9003-39-8] 


Empirical Formula           :      The USPNF 23 describes Crospovidone  as a    water 
 insoluble synthetic crosslinked homopolymer of N-vinyl-  2-
 pyrrolidinone. An exact determination of the molecular weight 
 has not been established because of the insolubility of the 
 material 


        (C6H9NO) n>1 000000 


Structural Formula       : 
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Functional Category  :  Superdisintegrant. 


Description  :  Crospovidone  is a white to creamy-white, finely divided, 
 free-flowing, practically tasteless, odorless or nearly 
 odorless, hygroscopic powder. 


Applications in pharmaceutical formulation or technology: 


Crospovidone  is a water-insoluble tablet disintegrant and dissolution agent used at 
 2–5% concentration in tablets prepared by direct-compression or wet- and dry- granulation 
 methods. It rapidly exhibits high capillary activity and pronounced hydration capacity, 
 with little tendency to form gels. Studies suggest that the particle size of Crospovidone 


strongly influences disintegration of analgesic tablets. Larger particles provide a faster 
disintegration than smaller particles. Crospovidone   can also be used as a solubility 
enhancer. With the technique of co-evaporation, Crospovidone   can be used to enhance 
the solubility of poorly soluble drugs. The drug is adsorbed on to Crospovidone   in the 
presence of a suitable solvent and the solvent is then evaporated. This technique results in 
faster dissolution rate. 
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OH 
 O 
 1.6.2  
Croscarmellose sodium
25: 

Nonproprietary Name  :  USPNF: Croscarmellosesodium. 


Synonyms  :  Ac-Di-sol; cross-linked carboxy methylcellulose Sodium; 


Primellose 


Functional category  :  Tablet and capsule disintegrant 


Chemical name  :  Cellulose, carboxymethyl ether, sodium salt, cross- 
 linked 


CAS Registry Number  :  74811-65-7. 


Description  :  Croscarmellose sodium occurs as an odourless, white- 
 coloured powder. 


Structural formula: 


CH2OCH2COONa  O 
 O  O 


OH 
 O 


OH  CH2O 


Molecular weight  :  90000-700000. 


pH (1%w/v dispersion)  :  5.0-7.0. 


Solubility  :      Insoluble in water. Although croscarmellose sodium 
 rapidly swells to 4-8 times of its original volume on 
 contact with water. 


H     


CH2COONa 


n 
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Stability and storage 
 condition 


:      Croscarmellose sodium is a stable though hygroscopic 
 material.  A model tablet formulation prepared by direct 
 compression, with Croscarmellose sodium as 
 disintegrant, showed no significant  difference in drug 
 dissolution after storage at 300C for 14months. 


Incompatibilities  :  The efficacy of disintegrants, such as Croscarmellose 
 sodium may be slightly reduced in tablet formulations 
 prepared by wet granulation or direct compression 
 process which contain hygroscopic material such as 
 sorbitol. 


Safety  :     Croscarmellose is mainly used as a disintegrant in oral 
 pharmaceutical formulations and is generally regarded as 
 an essentially nontoxic and nonirritant material. 


However, oral consumption of large amount of 
 Croscarmellose sodium may have a laxative effect 
 although the quantities used in solid dosage formulations 
 are unlikely to cause suchproblems. 


Applications  :  Disintegrant in capsule – 10-25% Disintegrant in tablets 
– 0.5-5%. 
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CH2OH 
 H 


H  OH 
 OHH 


1.6.3  
Sodium starch glycolate
25:


Synonyms  :  Explotab, Primogel. 


Nonproprietary Name  :  BP: Sodium starchglycolate 
 USPNF: Sodium starch glycolate 


Functional Category  :  Tablet and capsule disintegrant. 


Chemical Names  :  Sodium carboxy methyl starch. 


CAS Registry Number  :  9063-38-1 


Description  :  Sodium Starch Glycolate is a white to off-white, 


odourless, tasteless, free flowing powder. It consists of 
 oval or spherical granules, 30-100 µm in diameter with 
 some less spherical granules ranging from 10-35 µm in 
 diameter. 


        Structural Formula: 


CH2OCH2COONa 


HH  OH 


O  O 


H  OH 


OHH 
 O 
 H  OH 


O 
 H  OH 
 CH2OH 
 H  OH 


H 
OHH 
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Solubility  :  Practically insoluble in water; sparingly soluble in ethanol 
 (95%). In water it swells up to 300 times its volume 


Stability and Storage 
 Conditions 


:     It is a stable material. It should be stored in a well closed 
 container to protect from wide variations in humidity and 
 temperature that may cause cracking. 


Incompatibilities  :  Incompatible with ascorbic acid. 


Safety  :    It is generally regarded as a non-toxic and non-irritant 
 material. However, oral ingestion of large quantities may 
 be harmful. 


Applications  :  As a disintegrant in tablet (wet granulation and direct 
 compression)  and  capsule  formulation  in  2-8% 


concentration 
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1.6.4  Indion 414: 


Description  :  INDION414 is a high purity pharmaceutical grade weak 
 acid  cation exchange resin supplied as a dry powder in 
 potassium form. It is suitable for use in pharmaceutical 
 application such as tablet disintegration and taste masking 
 bitter drugs. Indion 414 is based on a crosslinked 
 polyacrylic acid 


Applications 


Tablet Disintegration  :  Indion 414 is an extremely effective tablet disintegrant 
 which provides the necessary hardness and chemical 
 stability to the tablet. the product swells up to a very great 
 extent (about 700%) when in contact with water or gastro-
 intestinal fluids, causing rapid disintegration without the 
 formation of lumps. Depending on the formulation, the use 
 of Indion 414 is recommended for effective disintegration 
 of tablet. 


Characteristics 


    Appearance      :   White to pale cream powder 
   Matrix       :  Crosslinked acrylic co-Polymer 
   Functional Group:  Carboxylic acid
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Ionic form as supplied 
 Solubility 


:  Potassium 


:  In soluble in water and in common solvents


Specifications 


Particle size distribution 
 Retained on 100 BSS mesh 
 (150 microns) 


:  1%maximum 


Retained on 200 BSS mesh (75     : 
 microns) 


        Moisture Content      : 
         Sodium Content       : 
         Potassium Content      : 


        pH of 10% Slurry      :      
         Iron content as Fe      :    


        Heavy Metals content as Pb         : 


        Arsenic content      :       
 30%minimum 


     10%  Maximum 
       0.2% Maximum 
        20.6-25.1% 


       7.0-9.0 


      100 ppm, Maximum 
       20 ppm , Maximum 
        3 ppm, Maximum
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Toxicity  :      Indion 414 is a high molecular weight polymer. It is 
 therefore not absorbed by body tissues and is totally safe 
 for human consumption. Test for toxicological tolerance 
 show that it does not have any pronounced physiological 
 action  at  recommended  dosage  level  and  is  non–toxic. 


Experiments on mice have shown LD 50 value of Indion 
 414 to be approximately 10,000 mg/kg body weight 


  Storage  :  Indion 414 is hygroscopic in nature. It is therefore 
essential to store it in a tightly packed container to prevent 
absorption of atmospheric moisture. If moisture is 
absorbed, the indion414 can be dried at 900  to 1000C for 
approximately 6 hours to reduce the moisture content 
below 10%. 
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1.6.5  
Microcrystalline cellulose 
(AVICEL PH 102) 25: 
 Nonproprietary Name  :       NF: Microcrystalline cellulose. 

      USP: Microcrystalline cellulose. 


Functional Category  :  Tablet  and  capsule  diluents,  tablet  disintegrant, 
 suspending and/or viscosity increasing agent. 


Synonyms  :  Cellulose gel: Crystalline cellulose: Avicel PH101,102, 


Chemical names  :  Cellulose 
 CAS Registry number  :  9004-34-6 


Empirical Formula  :  (C6H10O5) n  n=220 


Molecular Weight  :  36,000(approx) 


Structural formula: 


CH2OH 
 HH  O 
 HO 


H 


O  OH 


OH 
 H    H 


H 
 CH2OH 


O 


H  OH 


H 


OH,  HH 


H  H   H  O  OH  H 


H  OH  O 


CH2OH  H  OH 


Microcrystalline Cellulose 


H  OH 


H 


OH  H 


H 
 CH2OH 


O 
O 
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Description  :  Purified, partially depolymerized cellulose occurs as a 
 white, odorless, tasteless, crystalline powder composed 
 of porous particles. 


Density  :  Apparent density - 0.28g/cm3
 Tap density-0.43g/cm3


Solubility  :    Insoluble in water, dilute acids and most organic 
 solvents, slightly soluble in 5% w/v NaOH solution. 


Stability and Storage 
 Conditions 


:  Stable, hygroscopic. Store in a well closed container 


Incompatibilities  :  None cited in the literature. 


Safety  :  Generally regarded as safe 


Applications  :  Tablet  binder/ diluents (wet or dry granulation)       
        5 to 20% 


Tablet disintegrant & Glidant  5 to15% 


Anti Adherent  5 to20% 
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1.6.6  
Magnesium stearate
25:


Nonproprietary Name  
: 
 NF  : Magnesium stearate. 

BP/EP: Magnesium stearate 
 Synonyms  
: 
 Metallic stearic; Magnesium salt. 

Functional Category  
: 
 Tablet and capsule lubricant. 

Chemical Names  
: 
 Octadecanoic acid; Magnesium salt; 

Magnesium stearate 
 CAS Registry Number  
: 
 557-04-0 

Empirical Formula  
: 
 C36H70MgO4

Molecular Weight  
: 
 591.3 

        Structural Formula      : 



CH
3(CH
2)
16COO 



Mg  CH
3(CH
2)
16COO 



Magnesium Stearate 
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Description  :  It is a fine, white, precipitated or milled, impalpable 
 Powder  of low bulk density, having a faint 
 characteristic odour and taste. The powder is greasy to 
 touch and readily adheres to the skin. 


        Density       :      1.03-1.08 g/Cm3
         Bulk volume       :       3.0-8.4 g/ml  
         Tapped volume       :       2.5-6.2 g/ml 


 Solubility  :     Practically insoluble in ethanol, ethanol (95%), ether   
 and water, slightly soluble in benzene and warm 
 ethanol (95%). 


Stability and  Storage   


Conditions       :       Stable, non-self-polymerizable.  Store in a cool, dry place in      
   a well closed container 


Incompatibilities  :  Incompatible with strong acids, alkalies, iron salts and 
with strong oxidizing materials 
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1.6.7 
Camphor
26: 

Camphor is a ketone obtained from cinnamon camphora (Linne) Nees et Ebermaier 
 (family- Lauraceae) (Natural Camphor) or produced synthetically (synthetic camphor). 


Chemical Names  :  Bicycle[2.2,1]heptane-2-one,1,7,7-trimethyl 
 camphor 


Synonyms  :  Gum Camphor 


Empirical Formula  :  C10H16O 
 Molecular Weight  :   152.23 


Structural Formula         : 


Melting point  :  1740-1790 C 


Description  :  Colorless  or  white  crystalline  solid,  fragrant 
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Specific Rotation  :  Between +410 and + 430 for natural camphor 
 Solubility  :  1 in 10 solution in Hexane is clear 


Packaging and Storage  :  Preserve in tight container and avoid exposure to 
 extensive heat 


Application  :  As a rubefacient, as a plasticizer for cellulose esters 
and ethers, explosives and pyrotechnics, as a mouth 
repellent, as a preservative in pharmaceuticals and 
cosmetics 
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1.6.7  
Talc
25: 

Non Proprietary Name         :  Purified talc 


Synonym  :      Powdered talc.  


Empirical Formula  :      Mg6(Si2O5)4(OH)4 
 .Specific Surface Area  :       2.41-2.42m2/g 


Description  :       Talc is very fine, white to greyish-white colored, odorless,  
          impalpable, hydrophobic, crystalline powder. It adheres 
          readily to the skin, is soft to touch, and free from grittiness.    


      


Functional Category  :        Anticaking agent, glidant, tablet and capsule diluent, tablet  
       and capsule lubricant 


Pharmaceutical Applications  :    It is commonly used as a lubricant in tablet and capsules 


Concentrations of talc to be used in various applications 


Use  Concentration (%) 


Dusting powder  90-99 


Glidant and tablet lubricant  1-10 
Tablet and capsule diluents  5-30 
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Stability and Storage Conditions  :  Talc is a stable material. It should be stored in a 
 well-closed container in a cool, dry place. 


Incompatibilities  :  Incompatible with quaternary ammonium 
 compounds 


Safety  :     Following oral ingestion talc is not absorbed 
systemically and may be thus regarded as an 
essentially nontoxic material 
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1.6.9  Aspartame27: 


Functional Category      :    Sweetening agent 


Synonyms  :  APM, Aspartyl phenyl amine methyl ester, 
 Equal, Canderel, Nutrasweet, Sanecta,Tri-sweet. 


Description  :  It occurs as white, almost odorless crystalline 
 powder 


Solubility  :  Slightly soluble in ethanol (95%), sparingly 
 soluble in water. Solubility increases at higher 
 temperature and at more acidic pH 


Stability and Storage 
 Conditions       : 


It is stable in dry conditions. In presence of 
 moisture, hydrolysis occurs. Degradation also 
 occurs during prolonged heat treatment. 


Bulk material should be stored in a well-closed 
container, in a cool, dry place 
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Safety  :  The WHO has set an acceptable daily intake of 40 
 mg/kg body weight. Reported adverse effects are 
 headache, grandmal seizures, memory loss, 
 gastrointestinal and dermatological symptoms 


Applications  :  It is used as an intense sweetening agent in tablets 
and vitamin preparations. It enhances flavor 
systems and can be used to mask some unpleasant 
taste and has sweetening powder of 180-200 
times that of sucrose 
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CHAPTER -2 
 OBJECTIVE 


2.1  Need of the Study: 


The concept of mouth dissolving drug delivery system emerged from the desire to 
 provide patient with more conventional means of taking their medication.  It is difficult for 
 many patients to swallow tablets and hard gelatincapsules15. 


In some cases, such as motion sickness, sudden episodes of allergic attacks or 
 coughing and unavailability of water, swallowing conventional tablet may bedifficult16. 


Such problems can be resolved by means of mouth dissolving tablets, which 
 disintegrates or dissolve in saliva without the need for water. As tablet disintegrates or 
 dissolve in saliva without the need for water17. As tablet disintegrates in mouth, this could 
 enhance the clinical effect of the drug through pre-gastric absorption from the mouth, 
 pharynx and esophagus, in such cases bioavailability of drug is significantly greater than 
 those observed from conventional tablet dosage form by avoiding first pass 
 livermetabolism15. 


Moreover, they cover the swallowing difficulty associated with geriatric, pediatric, 
or psychiatric patients and for the conditions where patients may not have ready access to 
water, thus it provides convenience of administration, greater patient compliance and quick 
onset ofaction18. 
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Therefore, in the present study an attempt will be made to formulate mouth 
 dissolving tablets of Metoprolol Tartrate, is 1-(isopropylamino)-3-p-(2-  methoxyethyl) 
 phenoxy-2propanol(2:1)dextro-tartrate β1  selective antagonist, antianginal with a view to 
 provide a convenient means of administration to those patients suffering from difficulties 
 in swallowing such as pediatric, geriatric, uncooperative and mentally illpatients19,20. 
 2.2  Objectives of the Study: 


1.  Preparation of mouth dissolving  tablets of Metoprolol Tartrate  by direct 
 compression using different concentration of superdisintegrants like Indion 414, 
 cross-linked  Carboxy Methyl Cellulose (AC-di-sol),  Sodium Starch Glycolate 
  (Explotab) and Crospovidone (polyphasdoneXL). 


2.  Drug-excipients interaction using FTIR studies. 


3.  Mouth dissolving tablets of Metoprolol Tartrate were also prepared by sublimation 
 method using camphor as subliming agent and Indion 414, Croscarmellose Sodium 
 (Ac-di-sol), Sodium Starch Glycolate   (Explotab) and crosprovidone 
 (Polyplasdone XL) as superdisintegrants. 


4.  Mouth dissolving tablets of Metoprolol Tartrate  were evaluated for hardness, 
 friability, weight variation, disintegration time, drug content, water absorption 
 ratio, water absorption time. 


5.  To characterize the formulation with respect to drug-excipients interaction (using 
 DSC). 


6.  Study in vitro dissolution of Metoprolol Tartrate  from  the formulated mouth 
dissolving tablets. 
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CHAPTER-3 


REVIEW OF LITERATURE 


Amin P et al 28  studies on Indion 414 as superdisintegrant in formulation of 
 mouth dissolve tablets. Experiments were carried out to evaluate the disintegrant 
 property of Indion 414 by incorporating Indion 414 in fast disintegrating dosage form 
 like mouth dissolve tablets and Indion 414  was compared with the conventional 
 disintegrants to determine its relative efficacy. The comparison of disintegrants were 
 done with various quality control parameters like appearance, taste, mouth feel, 
 hardness, weight variation, in vitro disintegrationtime, drug content and drug release. 


Uddhav Set al29.describes manufacturing technologies for mouth dissolving 
 tablets showing that incorporation of an existing medicine into a new drug delivery 
 system can significantly improve its performance in terms of efficacy, safety and 
 improved patient compliance. In these studies, they had described different types of 
 technologies employed for the formulation of mouth dissolving tablets i.e. freeze 
 drying, spray drying, sublimation and comparison of sugar-based excipients with their 
 dissolution rate and compressibility. 


Barone MR et al 30 develop the rapidly dispersing tablet of a poorly wettable 
compound–formulation DOE and mechanistic study of effect of formulation excipient 
on wetting of celecoxib. In this work a tablet was placed in water and the turbidity of 
the resulting “dynamic” suspension was measured. They describe the novel method to 
enhance the dissolution rate for poorly soluble compounds by reduction in particle 
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 angle analysis, microscopic test. 


Patel NV et al31  formulate oxcarbazepine fast release tablet by melt 
 granulation technique. This work describes as a melt granulation technique to improve 
 the dissolution characteristic of a poorly water-soluble drug Oxcarbazepine. They 
 concluded that melt granulation has been proved to be a viable process to produce a 
 fast release dosage form for oxcarbazepine, using PEG4000 as a melt binder, without 
 using solvent orwater. 


Chaudhari PD et al32  formulate and evaluated taste masked orodispersible 
 dosage form of levocetirizine. An attempt was made to mask the taste, by 
 complexation technique using ion-exchange resin, tulsion 335 formulate in to an 
 orodispersible dosage form. The drug loading onto ion exchange resin was optimized 
 for concentration of resin, swelling time of resin, stirring time, pH of resin solution, 
 stirring temperature. Shows bitter drug successfully taste masked using suitable ion 
 exchange resin. The  drug resin complex orodispersible tablets were formulated and 
 the evaluated for drug content, content uniformity, weight variation, hardness, 
 friability, water absorption ratio, in vitro and in vivo drugrelease 


Abdelbary C et al33  determine the in vitro disintegration profile of RDT and 
correlate with oral disintegration. They evaluated the disintegration profile of RDT 
manufactured by main commercialized technologies, using texture analyzer. The 
evaluation of quantitative values as the disintegration onset (t1) and total 
disintegration time (t2), the characterization of effects of test variables as the 
disintegration medium and temperature on the disintegration time of RDT and 
correlation between in vitro and in vivo oral disintegration times. Which showed that 
the use of the texture analyzer in vitro determination of the disintegration behaviors 
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 different RDT was shown very successful, convenient andprecise. 


Prabhu NB et al34 studies on taste masking of drotaverine hydrochloride by the 
 complexation technique. The drug loading process was optimized for taste masking 
 and drug: resin ratio, the resinate was evaluated for bulk density, tap density, taste and 
 characterization was done using DSC. The taste masked drotaverine complex was 
 incorporated into palatable melt in mouth tablet and evaluated various quality control 
 parameters. The mouth dissolve tablets had optimum physiochemical property with 
 complete release of drug with 30 min. 


Chakraborty Set al35  studied the effect of a natural superdisintegrant isolated 
 mucilage of Planteegoovataand synthetic superdisintegrant like Sodium Starch 
 Glycolate  and croscarmellose sodium on formulation of fast dissolving tablet. The 
 tablets were evaluated weight variation, hardness, disintegration time, drug content, 
 friability, dissolution and swelling index was investigated with an aim to compare the 
 swelling property of mucilage Planteegoovatawith SSG and Ac-di-sol. Concluded 
 that natural super disintegrates like Planteegoovatelmucilage showed better 
 disintegration property than the super disintegrants like SSG and Ac-di-Sol in FDTS. 


Devi VK et al36 prepared orodispersible fluconazole tablets using voltatilizable 
agent such as an ammonium bicarbonate / camphor, mannitol as a diluents and 
polyethylene glycol 4000 as a binder. Evaluated for parameters like friability, weight 
variation, hardness, the best formulation choosen and compared with marketed 
conventional tablet. Showed no significant difference between the technological 
properties of the prepared formulation and the marketed tablets. 
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Lakade SH et al37  formulate mouth dissolving tablets of ondansetron 
 hydrochloride by direct compression method. Tablets of ondansetron hydrochloride 
 with β-cyclodextrin were prepared by using different concentration of dilusents like 
 MMC, mannitol, lactose. Showed superior  organoleptic properties along with 
 excellent  in vitro disintegrationtime and drug release as compared to other 
 formulation. 


Mulla JA et al38  prepared promethazine hydrochloride mouth disintegrating 
 tablet that have been used for prevention of emesis and nausea using disintegrants like 
 Ac-di-sol, explotab, polyplasdone and MCC along with other additives by directly 
 compression techniques. It was observed that the concentration of the 
 superdisintegrants influenced disintegration time and in vitro dissolution time and in 
 vitro dissolution characteristics. Ac-di-sol was found to be better as compared to other 
 superdisintegrants used in study. 


Jacob Set al39  used co-processed excipient of mannitol and microcrystalline 
 cellulose for fast dissolving tablets of glipizide. Co-processed excipient prepared by 
 incorporating one excipient to the particle structure of another excipient using co- 
 drying process. These attributes improve the binding of tablet increase water uptake 
 and thereby decrease the disintegration time of the tablet. 


Lalla JK et al40 prepared fast dissolving Rofecoxib tablets by wet granulation 
 methods using lactose, Avicel PH 102. The inclusion complex of Rofecoxib with β- 
 cyclodextrin using ball milling technique and the evaluation was done with DSC. 


Tablet evaluated for weight variation, hardness, friability, disintegration time. 


Comparison between formulated fast dissolving tablets of Rofecoxib with a 
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 conventional released marketed tablet.  It was observed that combination of three 
 disintegrants gave the desired rapid disintegration. The dissolution study show that the 
 formulation prepared either by wet granulation or by direct compression showed 
 complete release of drug within 12 min in both media. 


Chaudhari PD et al41  studied the bitter taste of famotidine was masked using 
 Eudragit in different ratio. The different superdisintegrants like Ac-di-sol and 
 polyplasdone with their varying concentration used for disintegration of tablet in 
 mouth. After dissolution study he concluded that all formulation showed faster release 
 rate than marketed formulation. 


Zhao N et al42  compare disintegration efficiency and to develop a 
 discriminating model for 3 classes of superdisintegrants represented of AC-Di-Sol, 
 primoses and polyplasdone X L 10. The study was thus providing a closer look at the 
 functionality of superdisintegrants in promoting tablet disintegration and development 
 of model formulation with examinated by videography and dissolution profile. AC- 
 Di-Sol was found to disintegrate tablet rapidly into apparently primary particles. 3 
 disintegrants representing each of the 3 main classes of superdisintegrants differed in 
 their ability to disintegrate model tablets into their primary particles. 


Patel DM et al43  prepared fast dissolving Etoricoxib tablet by sublimation 
method using camphor as a subliming agent along with the exicipients. The tablets 
were evaluated for percentage friability and disintegration time and 32  full factorial 
designs were applied to investigate the combine effect of 2 formulation variables. The 
optimized tablet formulation was compared with conventional marketed tablets for 
percentage drug dissolved in 30 min. From the result they concluded that fast 
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