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ABSTRACT 
 

Bilayer tablets have been developed to achieve controlled delivery of different drugs with pre-defined release 
profiles. In the last decade, interest in developing a combination of two or more active pharmaceutical ingredients 
(API) in a single dosage form (Bilayer tablet) has increased in the pharmaceutical industry, promoting patient con- 
venience and compliance. Bilayer tablet can be a primary option to avoid chemical incompatibilities between Ac- 
tive pharmaceutical ingredients by physical separation, and to enable the development of different drug release 
profiles (immediate release with controlled release). Despite their advantages, due to the use of different mate- 
rials and complex geometric boundaries between adjacent layers, the mechanical structures of this drug delivery 
system have become quite intricate, requiring complicated tablet architectures as well as patient friendly. Gastro 
retentive drug delivery system prolongs the retention time of dosage forms in the stomach or upper gastro intes- 
tinal tract, as to improve solubility, bioavailability and the therapeutic efficacy of the drugs. Several pharmaceuti- 
cal companies are currently developing Bilayer tablets. For a variety of reasons: patient extension, therapeutic, 
marketing to name a few. To reduce capital investment, quite often existing but modified tablet presses and are 
used to develop and reduce such tablets. This review is an attempt to illustrate the applications of Bilayer tablet 
by releasing the medicaments immediately for patient’s relief and also maintaining therapeutic level to an ex- 
tended period of time by controlling the release of drug in a sustained manner for better patient compliance and 
acceptability. 

Keywords: Bilayer tablets; controlled release layer; Floating tablets; Gastro retentive drug delivery system; imme- 
diate release layer 
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INTRODUCTION 

Bilayer floating tablets can be a primary option to 
avoid chemical incompatibilities between active phar- 
maceutical ingredients by physical separation and to 
enable the development of different drug release pro- 
files (immediate release and extended release) (Patel 
Mehul, et al., 2010) (Fig-1). 

Floating drug delivery systems have a bulk density less 
than gastric fluids and so remain buoyant in the sto- 
mach without affecting the gastric emptying rate for a 
prolonged period of time. While the system is floating 
on the gastric contents, the drug is released slowly at 
the desired rate reliably buoyant on the surface of the 
meal. Many buoyant systems developed based on gra- 
nules, powders, capsules, tablets, laminated films and 
hallow microspheres. Flotation of drug delivery system 
in the drug achieved by incorporating floating chamber 
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filled with vacuum, air or inert gas from the system. 
After release of drug, residual system is emptied from 
the stomach. This results in an increased GRT and bet- 
ter control of fluctuations in plasma drug concentra- 
tion. however beside minimal gastric content needed 
to allow the proper achievement of the buoyancy re- 
tention principle, a minimal level of floating force is 
also require to keep the dosage form( maniya shrikant 
et al., 2012, Mayavanshi AV, Gajjar SS 2008, Aulton ME 
2012). 

 
 
 
 
 
 
 

Figure 1: Bilayer floating tablet (imagination) 

Advantages 

These systems are particularly advantageous for drugs 
that are specifically absorbed from stomach or the 
proximal part of the small intestine. e.g.: Riboflavin and 
Furosemide. 
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The fluctuations in plasma drug concentration are mi- 
nimized, and concentration-dependent adverse effects 
that are associated with peak concentration can be 
prevented. This feature is of special importance for 
drugs with narrow therapeutic index. 

The efficacy of the medicaments administered utilizing 
the sustained release principle of floating formulation 
has been found to be independent of the site of partic- 
ular medicaments. 

Complete absorption of the drug from floating dosage 
form is expected even at the alkaline PH of the intes- 
tine. The dissolution of the drug in gastric occurs and 
then the dissolved drug is available for absorption in 
small intestine after emptying of the stomach contents. 
(Maniya shrikant et al., 2012). 

Poor absorption is expected when there is vigorous 
intestinal movement and a shorted transit time as 
might occur in certain type of diarrhea. Under such 
circumstances it may be advantageous to keep the 
drug in floating condition in stomach to get a relatively 
better response. 

Drugs that have poor bioavailability because of site 
specific absorption from the upper part GIT are poten- 
tial candidate to be formulated as floating drug deli- 
very system, there by maximizing their absorption. A 
significant increase in the bioavailability of floating 
dosage forms (42.9%) could be achieved as compared 
with commercially available LASIX tablets (33.4%) and 
enteric –coated LASIX –long product (29.5%). (pranjal 
kumar singh et al., 2011, sowmya C et al., 2012., kul- 
karni A and Bhatia M 2009, Rohan D et al., 2011, Nai- 
sarg D pujara et al., 2012, panchal Hiten Ashok and 
Twari Ajay kumar 2012) 

Gastric retention of the drugs provides such advantag- 
es as better delivery of the drugs with narrow absorp- 
tion windows in the small intestinal region, and longer 
residence time in the stomach, which could be advan- 
tageous for local action in the upper part of small in- 
testine. 

Limitations 

1. A high level of field in the stomach is required 
for drug delivery to float and work efficiently. 

2. Drugs which have stability and solubility prob- 
lems in GIT are not suitable candidates for this 
system. 

3. Drugs which are irritant to Gastric mucosa are 
also not desirable. 

4. Drugs which under goes first pass metabolism 
may not be desirable for the preparation of 
these type of systems.( maniya shrikant et al., 
2012) 

5. The drug substances that are unstable in the 
acidic environment of the stomach are not 
suitable candidates to be incorporated in the 

systems (Naisarg D pujara et al., 2012, panchal 
Hiten Ashok and Twari Ajay kumar 2012, Kul- 
karni A and Bhatia M 2009). 

Floating mechanism 

A) Effervescent 

Effervescent floating system prepared with help of 
swellable polymers such as methyl cellulose, chitosan 
and various effervescent compounds eg. Sodium bi 
carbonate, tartaric acid and citric acid. After oral ad- 
ministration this dosage in contact with the gastric 
content CO2 liberate and gas entrapped in swollen hy- 
drocolloids which provide buoyancy to the dosage 
form. 

Gas generating agent push the tablet towards surface 
of gastric fluid, time required for this process is called 
log time. Then drug releases at surface of gastric fluid 
in controlled manner. Controlled release approximately 
6-8 hours in targeted gastric region. (Fig-2). 

B) Non –effervescent 

These dosage forms use a gel forming or swellable cel- 
lulose type hydrocolloids, polysaccharides, and matrix 
forming polymers like poly carbonate polyacrylate and 
poly styrene. After oral administration of dosage form 
can swells in contact with gastric fluids and attains a 
bulk density of <1. The air entrapped within swollen 
matrix imparts buoyancy to the dosage form. The so 
formed swollen gel-like structure acts as a reservoir 
and allows sustained release of drug the gelatinous 
mass. 

Ground work on bilayer floating tablets 

Reynolds .J. E. F. 2005, G. K. McEvoy 2004 and M. C. 
Chapel Sky 2003 were explained about preparation and 
evaluation of bilayer floating Rosiglitazone maleate. 
This Active pharmaceutical ingredient is Oral anti- 
diabetic, half life (t/2) 3-4 hrs and its solubility is de- 
creased by increasing pH. 

Hoffman BB 2001, Kendall MJ 1991 and Hwang SJ 1998 
were researched on bilayer floating tablets of Rosiglita- 
zone maleate. It is Β1-selective adrenergic blocker, half 
life (t/2) = 3-4 hrs, it degraded in colon. 

C. Dollery 1999, N. H. Anaizi 1993 was designed Capto- 
pril bilayer floating tablets. This drug is ACE inhibitor; 
37.5 – 75 mg dose is required in three times; most sta- 
ble at 1.2 pH. 

Selection of drugs based on its suitability 

1. Drug should have less half-life (2-6 hrs). 

2. Drug has less bioavailabity in gastric region. 

3. Unstable at intestinal pH 

4. Long term treatment disease and drugs 
(hypertension patients). 

5. Less dose of drug 
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6. Less gastric retention time. 

7. Narrow absorption window in GI tract ex: ri- 
boflavin and Levodopa 

8. Basically absorbed from stomach and upper 
part of GIT. Ex: chlordiazoperoxide , cinnara- 
zine. 

9. Drugs that disturb normal colonic bacteria. Ex: 
Amoxicillin trihydrate 

10. Locally active in stomach ex: antacids and mi- 
soprostol 

11. Drugs that degrade in the colon ex: ranitidine 
and metronodazole. 

 

 

Figure 2: Mechanism of Bilayer effervescent float- 

ing tablets (Imagination) 
 

Formulation Aspects 

Suitable Methods 

Bilayer floating tablet can be prepared using methods 
like direct compression, dry granulation, and wet gra- 
nulation method. Layers was also prepared using com- 
bination of methods 

Bi-layer tablets are tablet, made by compressing two 
different granulations fed into a die succession, one on 
top of another, in layers. Each layer comes from a sep- 
arate feed frame with individual weight control. Rotary 
tablet press can be set up for two or three layers. More 
are possible but the design becomes very special. 
(Priyal et al., 2013) 

Preparation of bilayer tablet 

Bilayer tablets can be prepared by combining of fast 
release layer and various formulations of controlled 
release layer. (Fig-3) After the compression upper 
punch was lifted and the blend of powder for imme- 
diate release layer was poured into the die, containing 
initially compressed matrix tablet on RIMEK multi sta- 
tion punching machine using 12.5 mm flat punches, 
with the hardness of 6.5 kg/cm2. 

 

 

Figure 3: Direct compression process for formulation 

of Bilayer floating tablets 
 

Influence of process and formulation parameters 

As the initial dose layer do not affect the intermediate 
slow release or the second rapid phase or constant 
phase release, this layer is not necessary to be consi- 
dered in the formulation process. Multi-layered tablet 
consisting of a core and one or more barrier layers 
should be taken into account while determining the 
parameters involved in the processing. The following 
factors should be considered for the process and for- 
mulation. (Vinayagamkannan et al., 2003) 

1. Parameters dealing with the layer consisted of the- 
rapeutically active substances 

During granulation of therapeutically active substances 
some basic factors are to be considered which includes 
percentage of the liquid used in granulation, time re- 
quired for massing step, temperature of the outlet air 
during the drying step and milling screen apertures as 
well as the interaction between the amount of granula- 
tion liquid and the outlet temperature. While the im- 
pact of these factors on the final products has to be 
considered and the responses can be classified into 
four categories: (i) granules properties (e.g., flowabili- 
ty, bulk density, ability to settle, particle size distribu- 
tion), (ii) extensometric responses (e.g. cohesion index, 
lubrication index, ejection strength, plasticity, elastici- 
ty), (iii) physical characteristics of tablet (e.g. thickness, 
weight variation, hardness, friability) and (iv) analytical 
results (e.g. content uniformity, in vitro profile) (Davis 
SS et al., 1986). 

2. Compression process 

The critical parameters in the compression process are 
turntable speed and compression forces corresponding 
to first, second and main layers. The tablet crushing 
strength response improves when the turret compres- 
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sion speed on the main compression force is increased. 
But these parameters (within a particular range) do not 
influence the content uniformity and the release per- 
formances in multi-layered, press coated and, bimodal 
delivery systems (Ahmed SI et al.,2010, Rane AB et al., 
2009). But in the case of press coated tablet intended 
for distant destination (e.g. colon targeting) the release 
rate and lag time are dependent on the compression 
force. The release rate of drug decreases and the lag 
time increases with increasing compression force till a 
critical point. After this point increasing compression 
force does not provide further reduction in porosity. 
There is necessity of increasing the lag time more than 
10 h in the gastric fluid under some physiological con- 
ditions (Fell JT et al., 1970) and also there is need for 
suppression of release in the intestinal fluid for more 
than 3 h in order to obtain colon targeting. To achieve 
these certain additives, which have poor wettability, 
are added to the outer shell polymer to prevent the 
penetration of dissolution medium into the pores in 
the outer shell. For example, magnesium stearate or 
calcium stearate were added to the hydroxyl propyl 
methyl cellulose acetate succinate (HPMCAS) polymer 
to increase the lag time (Fukui E et al 2001). Eiji Fukui 
et al. reported that the drug release in gastric fluid was 
completely suppressed until 15 h if tablets containing 
magnesium stearate irrespective of compression force 
and for tablets containing calcium stearate, it was ne- 
cessary to increase the compression force to more 
than the range applied, to suppress until 12 h. 

In the intestinal fluid the lag time was not prolonged to 
more than 2 h by addition of magnesium sterate. In 
contrast lag time could be prolonged by calcium stea- 
rate as long as 9 h by increasing the compression force. 
The above results suggested that press coated tablets 
intended for colon targeting mainly depends on com- 
pression force when poor wettable additives are used. 

3. Hardness of compressed tablet 

The resistance of tablets to shipping or breakage under 
conditions of storage, transportation and handling be- 
fore usage depends on its hardness. The hardness of 
tablet of each formulation was measured by Monsanto 
hardness tester. The hardness was measured in 
kg/cm2.Hardness of tablet is expressed in terms of 
tensile strength. The tensile strength of the tablet is 
calculated by the formula, according to Fell and New- 
ton (Verma RK and Garg 2001) S:σ=2P/πDt Where r = 
tensile strength (kg/cm2), D= tablet diameter (cm), t = 
tablet thickness (cm), P= force applied to fracture (kg). 

The porosity of the tablets decreased by the rise of 
tensile strength which is ultimately depends on the 
compression load. Since the compression force (partic- 
ular range) does not affects the release rate, therefore, 
hardness of the tablet (generally in layered construc- 
tion) has less significance in the formulation. (Rane AB 
et al., 2009). 

4. Polymer concentration in core 

Polymer is one of the most important factors that in- 
fluence the release of drug from the tablets. With the 
increase of the polymer concentration usually the dis- 
solution rate of the tablet is decreased. This parameter 
does not affect the drug release in layered tablets 
as considerably in the bimodal tablet because the solu- 
bility of certain polymers depends on the pH of the 
surrounding medium. For example, the effect of de- 
creasing HPMCAS-MF amounts in the inner layer of 
bimodal delivery system is not significant in pH 1.2 but 
in pH 7.4 drug release increases with decrease in the 
amount of polymers. At high pH values a less dense 
polymer network dissolves more rapidly than a tight 
structure, leading to increased drug release rate. At 
low pH HPMCAS-MF is not soluble, thus there is no 
effect on the breakdown of the polymer network. 
Therefore, concentration of pH sensitive retard poly- 
mers in the core should be controlled more closely 
((Davis SS et al., 1986). 

5. Filler 

Filler used in the core of the tablet, has a great influ- 
ence on the drug release rate because of its solubility. 
On contact with the release medium, the filler diffuses 
out from the device and thereby affect the drug re- 
lease rate by increasing the porosity of polymers. De- 
pending upon the amount of the filler the amount of 
the polymer is adjusted to keep the tablet weight con- 
stant. Example of such filler is lactose (Davis SS et al., 
1986, Rane AB et al., 2009). 

Evaluation of Bilayer Floating Tablets 

All the prepared Bilayer floating tablets should be eva- 
luated for following official and unofficial parameters. 

Appearance 

The Bilayer tablets can be identified visually by check- 
ing the difference in color. 

Thickness 

Thickness can be measured using a calibrated dial cali- 
per. Five tablets of the formulation should be picked 
randomly and thickness can measured individually. 

Hardness 

Hardness can be measured using Monsanto hardness 
tester. For each batch three tablets should be tested. 

Friability 

Twenty tablets should be weigh and placed in the 
Roche friabilator and apparatus rotate at 25 rpm for 4 
minutes. After revolutions, the tablets can dedust and 
weigh again. The Measure percentage friability using 
formula, 

% F = {1-(Wt/W)} ×100 

Where, % F = Friability in percentage 
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W = Initial weight of tablets 

Wt = Weight of tablets after revolution 

In vitro-disintegration time 

Tablets place in each of six tubes of basket in disinte- 
grations test apparatus. Suspend the assembly in 0.1 N 
HCl maintained at room temperature of 37 ±2°C and 
operate the apparatus, simultaneously note the time 
taken to disintegrate completely by using stopwatch. 
(Remya P.N et al., 2010). 

Weight variation 

Ten tablets randomly select from each batch and weigh 
individually. Calculate the average weight and standard 
deviation of 20 tablets. The batch passes the test for 
weight variation test if not more than two of the indi- 
vidual tablet weight deviate from the average weight. 

Drug content uniformity 

Drug content can be estimate by using UV-Visible spec- 
troscopy and HPLC technique. 

Floating property study 

The time takes for dosage form to emerge on surface 
of medium called buoyancy lag time (BLT). Duration of 
time by which the dosage forms constantly emerge on 
surface of medium called Total floating time (TFT) 
(Nurten O zdemir et al., 2000). Place tablets in a 400 ml 
flask of pH 1.2, time need to go upward and float on 
surface of the liquid and floating duration can be de- 
termine. 

Water uptake study 

The swelling of the polymers can be measure by their 
ability to absorb water and swell. The swelling property 
of the formulation can determine by various tech- 
niques (Mahesh D. Chavanpatil et al., 2006). 

The water uptake study of the tablet should be done 
using USP dissolution apparatus II. The medium distill- 
ed water, 900 ml rotate at 50 rpm. The medium was 
maintained at 37±0.5 0C throughout the study. After a 
selected time intervals, the tablets can withdraw, blot 
to remove excess water and weigh. Swelling characte- 
ristics of the tablets should be expressed in terms of 
water uptake (WU) as: 

 

 

X-Ray/Gamma scintigraphy 

For in vivo studies, x-ray/Gamma scintigraphy is main 
evaluation parameter for floating dosage form. 
(Whitehead L et al., 1998 and Gnasbeke BV et al., 
1991). 

Pharmacokinetic studies 

Pharmacokinetic studies include AUC (Area under 
curve).Cmax, and time to reach maximum plasma con- 
centration (Tmax) can be estimated using a computer. 

Statistical analyses should perform using a student test 
t test, 0.05 as the minimal level of significance. (Klauser 
EA et al., 2003). 

Specific gravity 

Displacement method is should be used to determine 
the specific gravity of floating system using benzene as 
displacement medium.(Singh BN and Kim KH 2000). 

Practical problems in developing bilayer floating tab- 
lets 

🗸 Layer-separation 

🗸 Order of layer sequence 

🗸 Layer weight ratio 

🗸 Elastic mismatch of the adjacent Layers 

🗸 Cross contamination between layers. 

Future prospects 

With respect to herbal Bilayer floating tablets 

Herbal drug delivery is the emerging trend in the 
pharmacy. Bilayer floating tablet is best choice for her- 
bal drug delivery.BFT have been designed which could 
release drug up to 12-24 hours.BFT of herbal drugs 
mainly improves the therapeutic effect of drug. Imme- 
diate and controlled release layer concept imple- 
mented to prolong drug(s) action. 

Some of herbal drugs that can be delivered as Bilayer 
floating tablets 

1. Forskolin 

A normal root extract from the coleus forskolin was 
developed. These formulations contain different 
grades of HPMC polymer. The drug is used as anti- 
obesity agent reducing fat in body muscles. it may en- 
hance fat loss without loss of muscle mass. (Chakrabor- 
ty M et al., 2012). 

2. Black myrobalan 

The aqueous exctract of black myrobalan (terminalia 
chebula Retz) has been shown to have uniform anti- 
bacterial activity against ten clinical strains of H.pylori. 
(Shah SH et al., 2009). 

3. Ginger root (Zingiber officinale Rose.) has been 
used traditionally for the treatment of gastrointestinal 
ailments such as motion sickness, dyspepsia and 
hyperemesis gravidarum and is also reported to have 
chemopreventative activity in animal models. 

4. Turmeric 

Curcumin derived from turmeric has been shown to 
prevent gastric and colon cancers in rodents (Chakra- 
borty M et al., 2012). 

5. Licorice 

In the recent study at the institute of medical microbi- 
ology and virology, Germany, researchers identified 
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that licorice extract produced a potent effect against a 
strains of H.pylori (Chakraborty M et al., 2012). 

6. Berberine 

Berberine has wide variety of activity against bacteria, 
viruses, fungi, protozoans, and helminthes (Chakrabor- 
ty M et al., 2012). 

CONCLUSION 

Bilayer tablet is improved beneficial technology to 
overcome the shortcoming of single layered tablet. 
Bilayer tablets provide one of the important design 
approaches where incompatible drugs, with different 
indication, and same drug with different release rate 
can be incorporated in a single unit. Bilayer tablet is 
suitable for sequential release of one or two drugs in 
combination, separate two incompatible substances 
and also for sustained release tablet in which one layer 
is immediate release as initial dose and second layer is 
maintenance dose. The preparation of tablets in the 
form of Bilayer is used to provide systems for the ad- 
ministration of drugs, which are incompatible and pro- 
vide controlled release tablet preparations by provid- 
ing surroundings or multiple swelling layers. 

REFERENCES 

Ahmed SI, Mangamoori LN, Rao YM. Formulation and 
characterization of matrix and triple-layer matrix 
tablets for oral controlled drug delivery. Internation- 
al Journal of Pharmacy and Pharmaceutical Sciences 
2010; 2(3): 137–43. 

Anaizi.A.H and C. Swenson, Instability of Captopril solu- 
tion, Am. J. Hosp. Pharm. 50(1993) 486–488. 

Aulton ME. Bilayer tablets in pharmaceutics, The 
Sciences of dosage form design, Churchill living- 
stone-2 nd ed. 2002,414 -418. 

Bhavesh Shiyani, Surendra Gattani and Sanjay Surana. 
Formulation and Evaluation of Bi-layer Tablet of Me- 
toclopramide Hydrochloride and Ibuprofen, AAPS 
PharmSciTech, Vol. 9, No. 3, September 2008, 818- 
827. 

Cedillo-Ramírez E, Villafuerte-Robles L, Hernandez-leon 
A Effect of added Pharmatose DCL11 on the sus- 
tained-release of metronidazole from Methocel K4M 
and Carbopol 971P NF floating matrices, Dev Ind 
Pharm 2001; 31(4): 200-208. 

Chakraborty M, Gupta bijankumar, debnath R, Pal RN, 
Kumar Rajib. Formulation development studies on 
gastroretentive floating drug delivery system of fors- 
kolin- a natural root extract of coleus forskohli. Asian 
J Pharma and Clinical Res 2012:5(1). 

Chapel Sky M. C, K. Thompson-culkin, A. K. Miller. 
Pharmacokinetics of Rosiglitazone in patients with 
varying degrees of renal insufficiency. J. Clin. Phar- 
macol., 2003, 43: 252-259. 

Chong H. Choe, Selim S. Bouhaouala, Itzhak Brook, 
Thomas B. Elliott, Gregory B. Knudson. In Vitro de- 
velopment of resistance to Ofloxacin and doxycycline 
in Bacillus anthracis sterne, Antimicrobial agents and 
chemotherapy. June 2000; 44(6): 1766. 

Davis SS, Hardy JG, Fara JW. Transit of pharmaceutical 
dosage forms through the small intestine. Gut 1986; 
27: 886–92. 

Deelip Derle, Omkar Joshi, Ashish Pawar, Jatin Patel, 
Amol Jagadale; formulation and evaluation of buc- 
coadhesive bi-layer tablet of propranolol hydrochlo- 
ride. International Journal of Pharmacy and Pharma- 
ceutical Sciences, Vol. 1, Issue 1, July-Sep. 2009; 206- 
212. 

Fell JT, Newton JM. Determination of tablets strength 
by the diametral-compression test. J. Pharm. Sci 
1970; 59: 688–91. 

Fukui E, Miyamura N, Kobayashi M. An in vitro investi- 
gation of the suitability of press-coated tablets with 
hydroxypropylmethylcellulose acetate succinate 
(HPMCAS) and hydrophobic additives in the outer 
shell for colon targeting. J. Control. Release 2001; 70: 
97–107. 

Gansbeke BV, Timmermans J, Schoutens A &Moes AJ. 
Intragastric positioning of two concurrently ingested 
pharmaceutical matrix dosage forms. Nucl Med boil 
1991; 18:711-718. 

Gosh R and Dollery, Therapeutics Drugs, Churchill Li- 
vingstone, New York 1999, pp. c38–c43. 

Hoffman BB. Catecholamines, sympathomimetics 
drugs, and adrenergic receptor antagonists. In: 
Hardman JG, Limbird LE, eds. Goodman and Gilman’s 
The Pharmacological Basis of Therapeutics. 10th ed. 
New York, NY: McGraw-Hill; 2001:255Y256. 

Hwang SJ, Park H, Park K. Gastric retentive drug- 
delivery systems. Crit Rev Ther Drug Carrier Syst. 
1998; 15:243Y284 

Kendall MJ, Maxwell SR, Sandberg A, Westergren G. 
Controlled release metoprolol. Clinical pharmacoki- 
netic and therapeutic implications. Clin Pharmacoki- 
net. 1991; 21:319Y330. 

Klauser EA , Lavy E, Stepensky D, Cserepes E, Batra M, 
Freidman M & HoffmanA. Furosemide pharmacoki- 
netics and pharmacodynamics following gastro re- 
tentive dosage form administration to healthy volun- 
teers. J Clin Pharmacol 2003; 43:711-720. 

Kulkarni A, Bhatia M. Development and evaluation of 
bilayer tablets of atenolol and lovastatin for biphasic 
release profile. Iran J. pharma. Res.8, 2009, 15-25. 

Mahesh D. Chavanpatil, Paras Jain, Sachin Chaudhari, 
Rajesh Shear, Pradeep R. Vavia. Novel sustained re- 
lease, swellable and bioadhesive gastro retentive 



Suresh Karudumpala et al., (2013) Int. J. Res. Pharm. Sci., 4(2), 354-360 

360 ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences 

 

 

drug delivery system for Ofloxacin. Int J Pharm. 
2006; (316): 86–92. 

Maniya shrikant, Shreeraj shah, Pratik Upadhay. Float- 
ing bilayer drug delivery system- An unconventional 
approach in convetional form. Am.J.PharmaTech 
Res, 2(2), 2012, 609-628. 

Mayavanshi AV, Gajjar SS. Floating drug delivery sys- 
tem to increase gastric retention of drugs: A review. 
Res j pharma tech, 1(4), 2008, 345-348. 

McEvoy G. K. AHFS Drug Information. Authority of the 
board of the American Society of the Health-System 
Pharmacists, 2004, 3055-3058. 

Modern concept in pharmacology and therapeutics, 
24th edition, Hilton and Co., p 761. 

Naisarg D Pujara, Ronak K Gokani, Jalpa S Paun. Bilayer 
tablet –An emerging trend IJPRD, 4(4)2012,102-111. 

Nurten O zdemir, Sefika Ordu, Yalc¸ in O zkan. Studies 
of Floating Dosage Forms of Furosemide: In Vitro and 
In Vivo Evaluations of Bilayer Tablet Formulations, 
Drug Dev Ind Pharm. 2000; 26(8): 857–866. 

Panchal Hiten Ashok, Tiwari Ajay Kumar. A novel ap- 
proach of bilayer tablet technology: A review IRJP, 
3(5), 2012, 44-49. 

Patel Mehul, Ganesh Nanjan Sockan, kavitha, Tamizh 
Mani, Challenges in the formulation of bi-layered 
tablets: a review, IJPRD, 2010, Vol. 2, pp 30-42. 

Pranjal kumar singh, Sanjoo kumar, VK shukla, guru 
sharan, pankaj verma, samiran Dey. Bilayer and 
floating –bioadhesive tablets: innovative approach to 
gastro retension. Journal of drug delivery and thera- 
peutics, 1(1), 2011, 32-35 

Priyal.s.nilawar, v.p.wankhade, d.b.badnag. An emerg- 
ing trend on bilayer tablets. International journal of 
pharmacy and pharmaceutical science research 
2013; 3(1): 15-21. 

Rane AB, Gattani SG, Kadam VD, Tekade AR. Formula- 
tion and evaluation of press coated tablets for pulsa- 
tile drug delivery using hydrophilic and hydrophobic 
polymers. Chem Pharm Bull 2009; 57(11): 1213–7. 

Remya P.N , Damodharan N and Sulakshan kumar C.V. 
“Formulation and Evaluation of bilayer tablets Ibu- 
profen and methocarbopol’’ international journal of 
pharmatech research, April-June 2010;2(2);1250- 
1255. 

Reynolds.J.E.F,Martindale-the extra Pharmacopoeia. 
Director of the Council of Royal Pharmaceutical So- 
ciety of Great Britain, 2005, 34: 345. 

Rohan D, Deshpande DV, Gowda Nawaz Mohammed 
and Deepak N Maramwar. Bilayer tablets. An emerg- 
ing trend: A review IJPSR, 2(10), 2011, 2534-2544. 

Shah SH, Patel JK, Patel NV. Gastroretentive floating 
drug delivery systems with potential herbal. J Chin 
Integr Med 2009;7(10):976-982. 

Singh BN, Kim KH.Floating drug delivery system: An 
approach to the controlled drug delivery via gastric 
retention. J Control Release 2000; 63:235-259. 

Sowmya C, Surya prakash Reddy C Tabasum SG, Varma 
V. An overview on bilayer tablet IJPT, 2(4), 2012, 
2143-2156. 

Verma RK, Garg S. Current Status of Drug Delivery 
Technologies and Future Directions. Pharmaceutical 
Technology On-Line 2001; 25(2): 1–14. 

Vinayagamkannan, Ragupathikandarapu, Garg S. Opti- 
mization techniques for the design and development 
of novel drug delivery systems- part I. Pharm. Tech- 
nol 2003; 27(2): 74–90. 

Whitehead L, Collect JH, Fell JT, Sharma HL, Smith AM, 
floating dosage form: an in vivo study demonstrating 
prolonged gastric retention. J Control Release 1998; 
55:3-12. 


