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Abstract 

The objective of this review is to provide a brief data about gastroretentive floating drug delivery system. 

GRDDS is retains in the stomach for sufficient period of time and releasing active moiety in a controlled 

manner and finally metabolized in the body and prolonged gastric retention improves bioavailability, 

reduced drug waste and improve solubility for drugs that are less soluble in a high PH environment. It has 

also applicable for local drug delivery to the stomach and proximal small intestine. It’s uses to sustained the 

delivery of drug. Floating drug delivery system has easy administration and has more patient complaiance.  
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INTRODUCTION  

The delivery of drug to human body can be 

achieved through several routes like transdermal, 

topical and parenteral administration. Among this, 

oral route is the predominant and most preferable 

route of drug delivery. More than 50% of the drug 

deliveries available in the market are oral drug 

delivery system. These systems have obvious 

advantages of ease of administration and 

acceptance.12 One would always like to have 

action, such ideal drug delivery system that will 

possess two main properties-1) It will be a single 

dose for the whole duration of treatment, and2) It 

will deliver the active drug directly at the site, but 

ideal systems are not practically possible. Thus 

scientists try to develop system can be as close to 

an ideal system as possible.11 

Gastroretentive drug delivery system (GRDDS) 
GRDDS can be defined as a system which retains in 

the stomach for a sufficient period of time and 

releasing active moiety in a controlled manner, and 

finally metabolized in the body. Over the  last two 

decades, numbers of GRDDS have been designed to 

prolong GRT. The main aim of preparing GRDDS is 

to minimize the problem associated with existing 

oral sustained release dosage form and to develop 

patient benefited drug delivery. Gastroretentive drug 

delivery is prepared with the intention to retain drug 

in the gastric region for prolonged time and release 

incorporated drug candidates and thereby enable 

sustained and prolonged input of the drug to the 

upper part of the GIT thus leading its optimal 

bioavailability. 

 

Gastric residence time 

The controlled drug delivery system possessing the 

ability of being retained in the stomach are called 

GRDDS . Normal gastric residence time usually 

ranges between 5 min to 2 hours. The residence time 

depends upon the intestinal motility or 

contraction.the mixing movement of the intestine 

that occurs due to peristaltic contraction promote 

drug absorption firstly, by the increasing the drug 

intestinal membrane contact and secondly by 

enhancing drug dissolution especially of poorly 

soluble drugs through induced agitation . 

Importance of gastric retention 
1Prolonged gastric retention improve bioavailability, 

reduced drug waste and improved solubility for 

drug. that are less soluble in a high PH environment  

2 It has also application for local drug delivery to the 

stomach and proximal small intestine. 
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3 Gastro retention helps to provide better availability 

of new product with new therapeutic possibilities 

and substantial benefits for patients. 

 

Basic gastrointestinal tract physiology[11] 

The stomach  

Anatomically the stomach is divided into three 

regions : fundus, body, anthrum (pylorus).The 

proximal part made up of fundus and body act as 

reservoir for undigested material where as the 

anthrum is the main site for mixing motion and act 

as pump for gastric emptying by propelling action. 

Gastric emptying during fasting as well as fed states. 

The pattern of motility is however distinct in both 

the states .during the fasting state and interdigestive 

series of electrical events takes place, which cycle 

both through stomach and intestine every 2 to 3 

hours. This is called as interdigestive myloelectric 

cycle or migrating myloelectric cycle (MMC). 

  

 
Fig. GIT physiology and GRDDS 

 

Four phases of GI motility[8] 

1. Phase I- (Basal phase) - lasts from 30 to 60 

minutes with rare contractions and is characterized 

by a lack of secretory, electrical, and contractile 

activity.  

2. Phase II- (Preburst phase) - lasts for 20 to 40 

minutes with intermittent contractions, during which 

contractile motions increase in frequency and size.  

3. Phase III- (Burst phase) -lasts for 10 to 20 

minutes with intense and regular contractions for 

short period, termed housekeeper waves that sweep 

off undigested food.  

4. Phase IV -  lasts for 0 to 5 minutes and is the 

transition period between Phases III and I.  

 

 
Fig. GI motility phase 

 

Silent features of upper git[17] 
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P – Passive diffusion C – Aqueous channel transport  

A – Active transport F – Facilitated transport  

I – Ion-pair transport E – Entero-or pinocytosis  

CM – Carrier mediated transport  

Different Features Of Stomach  
a) Gastric Ph : Fasted healthy subject 1.1 ± 0.15 

Fed healthy subject 3.6 ± 0.4  

b) Volume : Resting volume is about 25-50 ml  

c) Gastric secretion: Acid, pepsin, gastrin, 

mucus and some enzymes about 60 ml with 

approximately 4 mmol of hydrogen ions per 

hour. Effect of food on Gastric secretion: 

About 3 liters of secretions are added to the 

food.  

Advantages of gastroretentive drug delivery 

system [15] 

 In the treatment of peptic ulcer disease. 

 Use for the delivery of drugs with narrow 

absorption window in the small intestine. 

 Reduced dosing frequency . 

 Improved bioavailability of the drug.  

 Use for drugs which are unstable in intestinal 

fluid. 

 Use to sustain the delivery of drug.  
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 Use for maintaining the systemic drug 

concentration within the therapeutic window. 

 Site specific drug delivery is also possible 

 

Disadvantages of gastroretentive drug delivery 

system [15] 

 These require sufficiently high level of 

stomach fluids,for the system to float and 

work efficiently 

 Not suitable for drug with stability or 

solubility problem in stomach. 

 Drugs which undergo extensive first pass 

metabolism are not suitable candidates. 

 Drugs with irritant effect also limit the 

applicability. 

 

The main requirements for floating drug delivery 

system are [16] 

 It must release contents slowly to serve as a 

reservoir. 

 It should maintain specific gravity lower 

than gastric contents (1.004-1.01 gm/cm3) 

 It should form a cohesive gel barrier. 

 

Advantages of floating drug delivery system[16] 

a) Improved drug absorption due to increased 

gastric residence time and more                      

time spent by the dosage form at its 

absorption site. 

b) Controlled release of drugs. 

c) Delivery of drugs is localized in the stomach. 

d) Minimizes the mucosal irritation due to 

drugs, by drug releasing slowly atcontrolled 

rate. 

e) Treatment of gastrointestinal disorders such 

as gastro-oesophageal reflex. 

f) Simple and convenient equipment for 

manufacture. 

g) Easy administration and better patient 

compliance. 

h) Site specific delivery. 

 

Limitations of Floating Drug Delivery 

Systems[16] 

a) Must be administered with plenty of water. 

b) Floating systems are not feasible for those 

drugs which have solubility or stability 

problems in gastric fluids. 

c) Drugs such as Nifedipine, is well absorbed 

along the entire GI tract and 

undergoessignificant first- pass metabolism, 

may not be suitable candidates for FDDS 

since theslow gastric emptying may lead to 

reduced systemic bioavalibility. There are 

limitationsto the applicability of FDDS for 

drugs that are irritant to gastric mucosa. 

d) Gastric retention are influenced by many 

factors such as gastric motility, pH and 

presenceof food. These factors are never 

constant and hence the buoyancy cannot be 

predicted. 

e) Drugs that cause irritation and lesion to 

gastric mucosa are not suitable to be 

formulatedas floating drug delivery systems. 

 

Application of Floating Drug Delivery System[16] 

1) Enhanced bioavailability: 

The bioavailability of riboflavin CR-GRDF was 

significantly enhanced incomparison to the 

administration of non-GRDFCR polymeric 

formulations. There areseveral processes, related to 

the absorption and transit of the drugs in 

thegastrointestinal tract, that act commitantly to 

influence the magnitude of drugabsorption. 

Sustained Drug delivery: 

Oral CR formulations were encountered with 

problems such as gastric residencetime in the GIT. 

These problems can be overcome with HBS systems 

which canremain in the stomach for long periods 

and have a bulk density< 1 as a result ofwhich they 

can float on the gastric contents. These systems are 

relatively larger insize and passing from the pyloric 

opening is barred. 

 

Site specific drug delivery systems: 

These systems were particularly advantageous for 

drugs that are specificallyabsorbed from the stomach 

or proximal part of the small intestine. The 

controlled,slow delivery of the drug to the stomach 

provides sufficient local therapeutic leveland limits 

the systemic exposure to the drug. This reduced the 

side effects that arecaused by the drug in the blood 

circulation. In addition, the increased 

gastricavailability from a site directed delivery 

system may also reduce the dosingfrequency. Eg. 

Furosemide and Riboflavin. 

 

Absorption enhancement 
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Drugs that are having poor bioavalibility because of 

site specific absorption fromthe upper part of the 

GIT are potential candidates to be formulated as 

floating drugdelivery systems, thereby maximizing 

their absorption. 

 

Minimized adverse activity at the colon: 

Retention of the drug in the HBS systems at the 

stomach minimized theamount of drug that reaches 

the colon. Thus, undesirable activities of the drug 

incolon was prevented.GRDF formulation for 

betalactum antibiotics were absorbed from the small 

intestine,and its presence in the colon led to the 

development of micro organism’s resistance. 
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fluctuations in drug effects are reduced and 

concentrationdependent adverse effects that are 

associated with peak concentration. 

 

Factors controlling GRDDS [8] 

1. Density: Dosage form with lower density in the 

gastric content can float to the surface while high 

density sink to the bottom of the stomach. Suitable 

density required for floating property is less than 1.0 

gm/ cm3 . 

2. Size: Size should be more than 7.5 mm in 

diameter.  

3. Shape: Either round or spherical shaped dosage 

form exhibit better property related to other shapes.  

4. Single or multiple unit formulation: Multiple 

units are desirable due to foretell release profile.  

5. Fed or Unfed State: Gastric retention time is less 

during fasting condition due to rise in gastric 

motility  

6. Nature of Meal: High amount of fatty acid and 

other indigestible polymers slow down the gastric 

retention time due to variation in gastric motility . 

7. Frequency of Feed: Low frequency of migrating 

myoelectric complex (MMC) contributes to GRT 

upto 400 times which inturn depends on the 

frequency of food intake . 

8. Caloric Content: A high protein and fat rich diet 

can increase GRT by 4 to 10h.  

9. Gender: Males have greater GRT than females . 

10. Age: GRT is more in geriatric patients and less 

in neonates and children. Age above 70 (>70) 

exhibit longer GRT.  

11. Posture: GRT can vary between supine and 

upright ambulatory states of the patient.  

12. Disease State: Gastric disease such as diabetes, 

chron’s disease, hypothyroidism, hyperthyroidism, 

duodenal ulcers etc fluctuates the GRT . 

13. Concomitant Intake of Drug: Combination of 

some drugs along with gastric motility enhancers or 

depressants, affect GRT. 

 

 

1.11 Approaches of gastroretentive dosage 

form[11]  

 

A)Floating system  

a) Effervescent floating dosage form 

b) Non effervescent dosage form  

c) Raft forming systems  

d) Low density systems  
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B)   High density system 

C)Expandables systems  

D)   Super porous hydrogel  

E)   Mucoadhesive or bioadhesive systems                                                              

F)  Magnetic system 

G)Encorporataion of passage delaying food agent  

H)   Ion exchange resin                                                   

I)    Osmotic regulate system 
 

 
 

A) Floating drug delivery system  
These have a bulk density lower than the gastric 

content. They remain buoyant in the stomach for a 

prolonged period of time , with the potential for 

continuous release of drug. Eventually , the residual 

system id emptied from the stomach. Gastric 

emptying is much more rapid in the fasting state and 

floating systems rely heavily on the presence of food 

to retard emptying and provide sufficient liquid for 

effective buoyancy.    

The three approaches used in designing 

intragastric floating systems such as  

1.Hydrodynamically balanced systems [HBS] 
These are single unit dosage forms, containing one 

or more gel forming hydrophilic polymers.HPMC is 

the most common used excipient, although HEC, 

HPC, NaCMC, agar, carrageenans or alginic acidare 

also used. Polysaccharides and matrix forming 

polymer such as polycarbophil, polyacralyates and 

polystyrene, incorporated either in tablet or capsule. 

 
Fig . Hydrodynamically balanced system 

 

2.Effervascent floating dosage form – This are 

matrix type of systems prepared with the help of 

swellable polymers such as methyl cellulose and 

chitosan and various efforvascent compounds, eg 

sodium bicarbonate ,tartaric acid and citric acid. 

They are formulated in a such way that when in 

contact with acidic gastric contents, co2 is liberated 

and get entrapped in swollen hydrocolloids which 

provide buoyancy to the dosage form. 

 
Fig. Gas generating system 

 

3.Non effervascent floating dosage form-   Non 

efforvascent floating dosage form used a gel 

forming or swellable cellulose type hydrocolloids, 

polysaccharides and matrix forming polymer 

ikepolycarbonate , polyacrylates, 

polymethaacrylates , polystyrene .the formulation 

method includes a simple approach of thoroughly 

mixing the drug and gel forming hydrocolloids. 

After oral administration this dosage form swells in 

contact with gastric fluid attains a bulk density. the 

air entrapped within the swollen matrix imparts 

buoyancy to the dosage form. The formed swollen 

gel like structure act as reservoir and allow sustained 

release of drug through the gelatinous mass. 

 

4.Raft forming systems – here a gel forming 

solution (eg sodium alginate solution containing 

carbonate or bicarbonate ) swells and forms a 

viscous cohesive gel containing entrapped co2 

bubbles in contact with gastric fluid. Formulation 

also typically contain antacid such as aluminium 

hydroxide or calcium carbonate to reduce gastric 

acidity. Because raft forming systems produce 

alayer on top of gastric fluid they are often used for 

a gastroesophageal reflux treatment. 
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Fig. Raft forming system 

5. Low density systems – Gas generating systems 

inevitably have lag time before floating on the 

stomach contents during which the dosage form may 

undergo premature evacuataion through pyloric 

sphincter. Low density ( <1gm/cm3) with immediate 

buoyancy have therefore been developed are made 

of low density materials entrapping oil or air. Most 

are multiple unit systems and are also called 

microballons because the low density core. 

Generally techniques used to prepare hollow 

microspheres involves simple solvent evaporation or 

solvent evaporation or solvent diffusion evaporation 

methods . polycarbonates eudragit s, cellulose 

acetate , calcium alginate , agar , low methoxylated 

pentene are commonly used polymers. Buoyancy 

and drug release depends on quantity of polymer, 

plasticizer. Polymer ratio and solvent used . 

 
   Fig. Low density intragastric floating 

system(Density < 1 gcm3) 

Mechanism of floating drug delivery system[11] 

The slow drug release is accompanied with requisite 

rate during the system flow on the gastric contents. 

The release is followed by removal of the residual 

system from the stomach. But, along with the 

appropriate level of floating force (F), minimum 

levels of gastric contents are needed to permit 

achievement of buoyancy retention principle and 

also to keep dosage form buoyant over meal surface. 

In the literature an apparatus has been described that 

measures the kinetics of floating force. Its operation 

constitutes of measuring a force equivalent to F 

(with respect to time) which keeps the object 

submerged. As depicted in Figure ,the presence of 

force F in a higher positive side makes the object 

flow better. This apparatus optimizes FDDS and 

prevents its drawbacks unforeseeable intragastric 

buoyancy capability variations, related to stability 

and durability . 

F = F buoyancy - F gravity  

= (Df - Ds) gv 

Where, F= total vertical force, Df = fluid density, Ds 

= object density, v = volume and g = acceleration 

due to gravity.0 

 
 

EVALUATION 

Pre-Formulation Studies/Standardization of 

Drug 18 

Gabapentin was obtained as gift sample from 

Marksans Pharma., Goa. The drug was screened 

and tested for the following parameters as per 

monographic specifications. It was standardized as 

per USP and purity and identity were checked. 

Gabapentin was tested for the following- 

Appearance: 

Color of drug was observed visually 

Solubility: 

Solubility was checked in chloroform, ethanol, 

water, 0.1N NaOH and 0.1N HCl. 

Loss on drying: 

Drug (1gm) was weighed and dried in an oven at 

100°C- 105°C to constant weight for 4 hours. 

The weight was again recorded. 

Determination of Melting Point: 

This was determined using open capillary method. 

UV Spectra of Gabapentin: 

The UV spectrum of Gabapentin was obtained using 

Shimadzu UV1800. Accurately weighed 
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100 mg of the drug was dissolved in sufficient 

quantity of 0.1N HCl and volume made up to 100 

ml known as stock solution (1000 μg/ml). 10 ml of 

aliquot was withdrawn and volume was made 

up to 100 ml using 0.1N HCl to obtain the 

concentration of 100μg/ml. The resultant solution 

was 

scanned from 200 to 400 nm and the spectrum was 

recorded. 

 

Compatibility studies: 

By FTIR spectroscopy: 

In the preparation of tablet formulations, drug and 

polymer may interact as they are in close contact 

with each other, which could lead to the instability 

of drug. Pre-formulation studies regarding the drug-

polymer interaction are therefore very critical in 

selecting appropriate polymers. FT-IR spectroscopy 

was employed to ascertain the compatibility between 

Gabapentin and selected polymers. The pure drug, 

drug-polymers combinations and formulations were 

subjected to FT-IR studies. Potassium bromide, pure 

drug, and the polymers were heated to1050C for one 

hour to remove the moisture content if present in a 

hot air oven. Then in presence of IR lamp, 

potassium bromide was mixed with drug and or 

polymer in 9:1 ratio. Grinding in smooth mortar can 

effect mixing. The mixtures were then placed in the 

sample holder of the instrument and the spectra were 

taken. The spectra were run from 4000 cm-1 to 800 

cm-1 wave number. FT-IR spectrum of Gabapentin 

was compared with FT-IR spectrum of Gabapentin 

with polymer. The pure drug and the drug with 

excipients were scanned separately. Disappearance 

Gabapentin of peaks or shifting of peak in any of the 

spectra was studied. 

 

Analytical Methods: 

pH 1.2 Hydrochloric acid buffer: 

Dissolve 8.5 ml of concentrated HCl in 1000 ml of 

distilled water. 

 

Preparation of Standard Stock Solution: 

Accurately, about 100 mg of Gabapentin was 

weighed and transferred to a 100 ml volumetric 

flask. The drug was dissolved in 100 ml of 0.1N 

HCl solution PH 1.2 with shaking and then the 

volume was made up to the mark with buffer 

solution pH 1.2 to obtain a standard stock solution 

of a drug concentration, 1000 μg/ml. (stock solution 

I). From the stock solution I, pipette out 10 mL and 

placed into 100 ml volumetric flask. The volume 

was made up to mark with buffer solution to give a 

stock solution containing 100μg/ml (stock solution 

II). 

Determination of analytical wavelength: 

The resulting stock solution containing 100μg/ml 

was scanned between 200 to 400 nm on U.V. 

spectrometer. 

Calibration curve for the Gabapentin: 

Appropriate volume of aliquots from Gabapentin 

standard stock solution II were transferred to 

different volumetric flasks of 10 ml capacity. The 

volume was adjusted to the mark with distilled water 

to obtain concentrations of 5, 10, 15, 20, 25 and 

30μg/ml. Absorbance spectra of each solution 

against distilled water as blank were measured at 

210 nm and the graphs of absorbance against 

concentration were plotted and shown. The 

regression equation and coefficient of determination 

was determined. 

 

Pre-Compression Evaluation [15,18] 

Angle of Repose:36 

The angle of repose of powder blend was 

determined by the funnel method. The accurately 

weighed powder blends were taken in the funnel. 

The height of the funnel was adjusted in such a way 

the tip of the funnel just touched the apex of the 

powder blend. The powder blend was allowed to 

flow through the funnel freely on to the surface. The 

diameter of the powder cone was measured and 

angle of repose was calculated using the following 

equation.                       Tan θ =h/𝒓 

Where, h= height of the powder cone, r= radius of 

the powder cone. 

Table 1: Standard values of angle of repose 

Angle of Repose ( ) 

(degrees) 

Flow 

 

<25 

25-30 

30-40 

>40 

Excellent 

Good 

Paasable 

Very poor 

 

Bulk density 

Both loose bulk density (LBD) and tapped bulk 

density (TBD) were determined. The 

accurately/weighed amount of sample taken in a 25 

ml measuring cylinder measured /recorded the 
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volume of packing and tapped 100 times on a plane 

hard wooden surface and tapped volume of packing 

recorded and LBD and TBD calculated by the 

following formula: 

Bulk density [BD] = Weight of powder / Bulk 

volume 

Compressibility index 

The Compressibility Index of the powder blend was 

determined by Carr’s compressibility index. It is a 

simple test to evaluate the LBD ,TBD of a powder 

and the rate at which it packed down. 

The formula for Carr’s Index is as below: 

Carr’s index =
𝑻𝑩𝑫−𝑳𝑩𝑫

𝑻𝑩𝑫
x100 

Table 2. Scale of flowability based on 

Compressibility Index 

COMPRESSIBILITY 

INDEX                    

CHARACTER 

FLOW 

≤ 10 Excellent 

11-15 Good 

16-20 Fair 

21-25 Passable 

26-31 Poor 

32-37 very 

≥ 38 Very poor 

 

Hausner’s ratio (HR) 

This was calculated as the ratio of tapped density to 

bulk density of the sample 

HR =
𝐓𝐀𝐏𝐏𝐄𝐃 𝐃𝐄𝐍𝐒𝐈𝐓𝐘

𝐁𝐔𝐋𝐊 𝐃𝐄𝐍𝐒𝐈𝐓𝐘
 

 

Table 3. Scale of flowability based on Hausner’s 

Ratio 

HAUSNER’S RATIO                                 

CHARACTER 
FLOW 

1-1.1 Excellent 

1.12-1.18 Good 

1.19-1.25 Fair 

1.26-1.34 Passable 

1.35-1.45 Poor 

1.46-1.59 Very Poor 

≥ 1.60 Very ,very Poor 

 

Post-Compression Evaluation Parameter of 

Floating Tablets18 

Weight variation test 

To study weight variation twenty tablets of the 

formulation were weighed using a citizen electronic 

balance and the test was performed according to the 

official method. Twenty tablets were selected 

randomly from each batch and weighed individually 

to check for weight variation.3 

  

Percentage Deviation PD=
𝑾𝒂𝒗𝒈−𝑾𝒊𝒏𝒊𝒕𝒊𝒂𝒍

𝑾𝒂𝒗𝒈
×100 

Where, 

Wavg = average weight and 

W initial =initial weight 

 

Table 4. Standards for uniformity of weight as 

per USP 

Sr.No. 
Average weight of a 

tablet 

Percentage 

deviation 

1 130 mg or less 10 

2 
More than 130 mg 

and less than 324 mg 
7.5 

3 324 mg or more 5 

 

Hardness 

Hardness indicates the ability of a tablet to 

withstand mechanical shocks while handling. The 

hardness of the tablets was determined using 

precision dial type hardness tester. It is expressed in 

kg/cm2. Three tablets were randomly picked and 

hardness of the tablets was determined. 

Thickness 

The thickness of the tablets was determined by using 

vernier caliper. Five tablets were used and average 

value was calculated. 

Friability Test 

The friability of tablets was determined using Roche 

Friabilator. It is expressed in percentage (%). 20 

tablets were initially weighed and transferred into 

Friabilator. The Friabilator was operated at 25rpm 

for 4 minutes or run up to 100 revolutions. The 

tablets were weighed again. 

The % friability was then calculated by the 

following formula, 

Percentage Friability =
𝑾−𝑾𝒐

𝑾
 × 100 

Where, 

W0= initially weight, 

W= weight after friability. 

Percentages Friability of tablets less than 1% are 

considered acceptable. 

Uniformity of Drug content 

Twenty tablets were weighed and powdered in a 

glass mortar. Quantity of powder equivalent to 50 
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mg of Gabapentin was accurately weighed and 

transferred in a 50 ml volumetric flask add final 

volume in volumetric flask up to 50 ml using pH 1.2 

buffer. Pipette out 5 ml and diluted up to 50 ml with 

0.1N HCl pH 1.2 and measure the absorbance of the 

resulting solution using UV Visible 

spectrophotometer at of λ-max 210 nm. 

Buoyancy lag time determination and Total 

floating time8 

The floating behavior of the tablets was visually 

determined, in triplicate, according to the floating 

lag time method described by Rosa et al. The in-

vitro buoyancy was determined by the Buoyancy lag 

time. The tablets were placed in a 250 ml beaker 

containing 0.1N hydrochloric acid. The time 

required for the tablet to rise to the surface for 

floating was determined as the Buoyancy lag time 

and further floating duration of all tablets was 

determined by visual observation. 

 

Tablet swelling ability/Swelling index 

The swelling behavior of the tablets was determined 

in triplicate, according to the method described by 

Dorozynski et al. Briefly, a tablet was weighed (W1) 

and placed in a glass beaker, containing 250 ml of 

0.1N HCl, maintained in a water bath at 37 ± 0.5°C. 

At regular intervals, the tablets were removed & the 

excess surface liquid was carefully removed by a 

filter paper. 

The swollen tablet was then reweighed (W2). The 

swelling index [SI] was calculated using the 

formula- 

SI= (W2-W1)*100 / W1 

In-Vitro Drug Release Studies 

In-vitro drug release of the samples was carried out 

using type-II dissolution apparatus (Paddle type). 

The dissolution medium, 900mL of 0.1N HCl buffer 

was placed into the dissolution flask 

maintaining the temperature of 37±0.5ºC and 50 

rpm. Tablet was placed in each vessel and operated 

the apparatus at 50 rpm for 12h. Withdrawn 5mL of 

the sample solution from each vessel through 5mL 

syringes up to 12 hours and replaced with equal 

volume of fresh dissolution 

medium previously equilibrated to 37 ± 0.5°C. Each 

sample was filtered through 0.45μm filter and 

collected in separate vials. The samples were 

analyzed by UV-Spectroscopy at 210 nm. The 

percentage drug released at different time points 

were calculated using the calibration curve of the 

standard solution. The release data were analyzed as 

per Zero order, First order, Higuchi and 

Peppas equation models. 

In-vitro drug release studies details: 

Apparatus used : USP Type-2 Model, Electrolab. 

Dissolution medium : 0.1N HCL 

Dissolution medium volume : 900 ml 

Temperature : 37 0.5°C 

Speed of paddle : 50 rpm 

Sampling intervals : 1 hr 

Sample withdraw : 5 ml39 

Absorbance measured : 210 nm.  

 

FORMULATION OF FDDS [15] 

Excipients Used in FDDS: 

1) Polymers: 

The following polymers are used in the preparation 

of FDDS- HPMC K4 M, 

Calcium alginate, Eudragit S100, Eudragit RL 

Propylene foam, Eudragit RS, 

ethyl cellulose, PVA, Polycarbonate, Acrylic 

polymer, carbopol  and some natural polymers 

2) Inert fatty materials (5%-75%) 

Edible, inert fatty material having a specific gravity 

of less than one is used to 

decrease the hydrophilic property of formulation and 

hence increase buoyancy. 

E.g. Beeswax, fatty acids, long fatty acids. Gelucires 

39/01. 

3) Effervescent agents: 

Sodium bicarbonate, citric acid, tartaric acid, Di-

SGC (Di- Sodium Glycine 

Carbonate, CG (Citroglycine). 
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4) Release rate accelerants (5%-60%): 

e.g. Lactose, mannitol 

5) Release rate retardants (5-60%): 

e.g. Dicalciumphospate, talc, magnesium stearate 

6) Buoyancy increasing agents upto 80%: 

e.g. Ethyl cellulose 

7) Low density material: 

Polypropylene foam powder (Accurel MP 1000) 
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