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ABSTRACT

The present study was carried out with an objective of preparation and in vitro evaluation of fenugreek mucilage
floating tablets using Telmisartan as a model drug incorporated hydroxyl propyl methyl cellulose of two different
grades were employed. Telmisartan (TEL) is a selective angiotensin Il receptor blocker used in the management
of cardiovascular disorders. It is a class Il drug according to biopharmaceutics classification system with poor
solubility and high permeability. Owing to its hydrophobicity, TEL demonstrates low dissolution behavior in
gastro-intestinal (GIT) media ensuing deprived absorption, and later poor bioavailability. The Gastro Retentive
Floating Tablets (GRFT) were formulated by means of hydroxy propyl methyl cellulose (HPMC) and naturally
extracted binder from the seeds of Trigonella foenum (Fenugreek). Three batches were formulated by using two
different grades of HPMC namely K15 and E50. These prepared formulas were examined for Drug-excipient
incompatibility studies by FT-IR, angle of repose, Carr's Index (Cl), Hardness, Weight variation, Floating Lag Time
(FLT), Floating Duration (FD) and dissolution profile. It was concluded that by using HPMC K15 gives the better

bioavailability when compared with the HPMC E50 and combination of both grades as a floating drug delivery
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system of Telmisartan.
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INTRODUCTION

Drug get absorbed in the initial part of GIT, drugs that are less soluble or those degrade in the alkaline PH may
be benefited from prolonged gastric retention. Prolonged gastric retention increases bioavailability,
decreases wastage of drugs, increases solubility of drugs. Drugs that have narrow absorption window in the
gastrointestinal tract will have poor absorption for which gastro retentive drug delivery systems (GRDDS) offer
the advantage in prolonging the gastric emptying time. To formulate a successful stomach specific or GRDDS,
several techniques like low density, high density, and raft systems are employed by incorporating alginate gels,
bio adhesive or mucoadhesive systems, super porous hydrogels, magnetic Systems and in-situ floating gels.

Angiotensin-Il is a potent vasoconstrictor (blood vessels to tighten) and is involved in the synthesis
and release of aldosterone. Losartan binds to Angiotension Il receptor subclass of AT1 and inhibits
Angiotension Il and leading to a vasodilatory effect and decrease in peripheral vascular resistance
and B.P. As a result, losartan relaxes the blood vessels. A lower blood pressure will increase the

supply of the blood and oxygen to the heart.

Angiotensin-Il receptors are present in at least 4 subclasses include AT1,AT2, AT3 and AT4. (These
G-protein coupled receptors and are responsible for signal transduction of the hormone). AT1
receptors are managing specific cardiovascular diseases which present in brain, vascular, renal,
hepatic, adrenal and myocardial tissues and mediates CNS, cardiovascular and renal effects of the
Angiotensin II. All currently available ARBs are 10,000 times more selective for (AT1) receptor
subtype. Candesartan and Olmesartan have Greatest affinity. Irbesartan and eprosartan have

some what lower affinity. Telmisartan, Valsartan and Losartan have the lowest affinity.

MATERIALS AND METHODS

Telmisartan was used as an active ingredient. HPMC E50 & HPMC K15 were used as polymers. Fenugreek
mucilage was used as a natural binder. Sodium bicarbonate was used as a gas generating agent. Other
ingredients used in the formulation were Magnesium stearate as lubricant and talc as glidant. All the

materials used in the formulation were purchased from Sigma Aldrich and all are of analytical grade.
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DETERMINATION OF Amax AND CALIBRATION CURVE OF TELMISARTAN

A solution of 400 pg/ml of Telmisartan in a buffer solution (PH=1.2) of 0.1 N HCl was made and
the Amax of the drug was determined using UV visible spectrophotometer scanner (Range: 200-
400 nm). A calibration curve of Telmisartan was constructed by preparing serial dilutions of different
concentrations (2, 4, 6, 8, 10, 12 and 14 pg/ml) of TEL at the Amax of the drug, the absorbance was

measured and plotted against the respective concentrations.

Preparation of Telmisartan floating tablets by wet granulation method

The composition of different formulations of Telmisartan was mentioned in the table. Telmisartan and all
other ingredients were weighed and sieved separately and mixed using fenugreek mucilage as a binder and made
into soft dough and then wet screening was done using sieve no.10 and then granules were dried in a hot air
oven and then dried granules were sieved using sieve no.12 and weighed quantities of lubricant and talc was

added and mixed well and compressed into tablets.

Quantity/Tablet

S.No Name of the product Use
1 Telmisartan 40mg Drug
2 Hydroxypropyl methyl cellulose (HPMC) | 350mg Polymer

of two grades

3 Fenugreek gum 10mg Binder

4 Sodium bicarbonate 85mg Gas generating agent
5 Talc 10mg Glidant

6 Magnesium stearate 5mg Lubricant

Table 01: Formula to prepare Telmisartan Floating tablets
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Evaluation of Formulated Telmisartan Floating Tablets

Determination of Organoleptic Properties:

The organoleptic properties of formulated tablets such as colour, odour and texture was determined by visual
inspection of tablets

Determination of floating lag time and floating duration
Floating lag time (FLT) can broadly be defined as the duration interval of introducing the tablet into
the dissolution media and its floatation to the surface of that media; while period up to which the
tablet hangs on the surface of dissolution mixture was termed as floating duration (FD). These

parameters were calculated by introducing the tablets in a beaker (100 mL) containing 0.1N HCI.

The mixture was kept in quiet condition and the temperature was stored 370 C.

Hardness

Hardness indicates the ability to withstand mechanical shocks while handling. The hardnessof the

tablets was determined using Monsanto hardness tester. It is expressed in Kg/cmz. Five tablets
were randomly picked, and the hardness of the tablets was determined.

Friability test:

The friability of the tablets was determined by using Roche friabilator.

It is expressed in percentage%. Twenty tablets were initially weighed (Wi) and transferred into friabilator. The
friabilator was operated at 25rpm for 4min or run up to 100 revolutions. The tablets were weighed again (Wr).
The %friability was then calculated by:

%friability = W1 -W,/W;1*100

Uniformity of weight (weight variation test):

Any variation in the weight of tablet (for any reason) leads to either under medication or overdose.
So, every tablet in each batch should have a uniform weight. Twenty tablets were selected
randomly from each batch and weighed individually to check for weight variation. A little variation
was allowed in the weight of a tablet according to US pharmacopoeia. The following percentage

deviation in weight variation was allowed.

Uniformity of content:

Twenty tablets were weighed and transferred into a mortar, crushed them into fine powder and mixed

well. The sample powder equivalent to 250 mg drug was accurately weighed and transferred to a 100

ml volumetric flask. About 50 ml phosphate buffer of pH 6.8 was added and sonicated to dissolve. The
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volume was made up to the mark with diluent and mixed well. 1 ml of this solution was diluted to 100
ml with the same diluent and mixed. Then the amount of drug was determined by measuring the

absorbance of the solution using UV —visible spectrophotometer.

Swelling index:
Swelling index of fenugreek powder was studied in 0.1 N HCl. 1 gm of sample was added to 10

ml of 0.1 N HCI . The cylinder was shaken vigorously for 10 min and allowed to stand for 24 hrs.

Swelling capacity was expressed as;
Swelling capacity = (%v/v) = [Xv/Xi] *100

Where, XV is the final volume occupied by swollen material after 24 hrs and X| denotes the
initial volume of the powder gum in graduated measuring cylinder.

In-vitro drug release study:

Apparatus : Dissolution apparatus USP type Il (paddle)
Medium ; 1.2 PH HCI buffer

Volume X 900 ml

Speed : 100 ml

Time intervals [ 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4...hours
Temperature i 37+ 20 C

Equipment : UV-Visible spectrophotometer
Wave length : 205 nm

Dissolution medium preparation:

Placed 50.0ml of the 0.2M potassium chloride in a 200 ml volumetric flask and added 85ml

specified volume of 0.2 M hydrochloride acid and then added water to make up the volume.

Sample preparation:

The dissolution test apparatus was kept as per the above conditions. One tablet was placed in
each dissolution bowl and the apparatus was run. After specified time interval, 5ml of liquid was
withdrawn from the zone midway between the top of rotating paddle and surface of dissolution
medium and 1cm away from the wall of jar. The solution was filtered through 0.45 membrane filter,

rejecting the first few ml of the filtrate into a separate test tube. Further 1ml was diluted to 10 ml
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with the dissolution medium. Again 1ml of resulting solution was diluted to 10 ml with dissolution

medium and mixed well.

Procedure: The instrument was switched on and stabilized. The instrument was made up to zero
and then the absorbance of blank and sample was measured at 273nm using the dissolution

medium as blank

Formula:
The % drug release of Telmisartan present in the tablet was calculated by using theformula:
Amount dissolved = Absorbance obtained* amount of dissolution * diluted factor*standard

concentration / Standard Absorbance * 1000

Percentage dissolved = Amount dissolved / Total drug * 100

RESULT AND DISCUSSION:

Calibration Curve of Telmisartan using P"-1.2 Hydrochloric Acid Buffer

Data Result

Medium 0.1 N HCI
Amax 205nm
R2 0.9957

Table 02: Standard curve of PH-1.2 HCI buffer

standard curve of Telmisartan PH-1.2 Hcl

y =0.0075x + 0.0012
R2 = (09957

Absorbance
N
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Fig.01 Standard calibration curve of Telmisartan in 0.1 N HCI

Evaluation of Telmisartan floating tablet:

Formulation Hardness |Weight Friability (%) |Drug Floating ([Total floating

(kg/cm2)  |variation content lag time time (hrs)
(mg) (%) (sec)

F1 (with HPMC4.2 -3 0.7 100.56 38 >18

K15)

F2 (with HPMC4.2 -5 0.7 100.21 33 >18

E50)

F3(HPMC K15+5.2 -5 0.7 99.85 21 >18

HPMC E50)

Table 03: Evaluation Parameters of Telmisartan floating tablets

In vitro drug release studies:

Time % Drug Release
(Hrs)
Conventional With HPMC | with HPMC E50 HPMC
Telmisartan K1s K15+
Tablets HPMC E50
0 0 0 0 0
0.25 0.42 0.22 0.18 0.21
0.5 0.89 0.66 0.52 0.58
0.75 1.46 0.93 0.86 0.92
1 2.01 1.06 1.03 1.06
1.5 2.78 1.83 1.53 1.77
2 3.96 2.75 2.74 2.77
2.5 4.88 3.51 3.22 3.47
3 5.47 4.66 4.44 4.52
3.5 6.15 5.93 5.53 5.67
4 6.93 7.05 6.87 6.94
4.5 7.84 8.17 7.95 8.09
5 8.48 9.24 8.74 9.06
5.5 9.05 10.34 9.35 9.86
6 9.94 11.55 10.03 10.25

Table 04: In vitro drug release of Telmisartan floating tablets
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COMPARISION BETWEEN FLOATING AND
CONVENTIONAL DOSAGE FORM
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Fig.02 Comparison between floating Tablets and conventional dosage form
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DISCUSSIONS:

CALIBRATION CURVE:

The absorbance values and standard plot was shown in Table-02. From these results, it was
found that there exists a decent correlation between the concentration and absorbance and

the regression co efficient value was found to be 0.9957.

Studies on Telmisartan floating tablets formulated with HPMC K15:

Floating tablets of Telmisartan was prepared by using HPMC grade Kis. three batches were
formulated using same concentration of HPMC and other ingredients. The Composition of the
formulation was shown in Table 01. The floating tablets were formulated using fenugreek seed

mucilage by wet granulation method.

The floating tablets are further evaluated for post-compression parameters like hardness,
friability, weight variation, drug content uniformity, floating lag time and total floating time
shown in the Table 03. The average hardness of all the formulations ranges between 4.2-4.5
(kg/cm?2). All the tablets passed the weight variation test as the % weight variation was within
the pharmacopeia limits of 5. The tablets satisfied friability requirement, as the % friability
values were less than 1%. The drug content estimations showed values ranges between 99.98-
100.75 (%) which reflects good uniformity in drug content. All the formulations showed values
within the prescribed limits for tests.

All the tablets were formulated using sodium bicarbonate as effervescent agent. It was observed
that the carbon dioxide in presence of dissolution medium (0.1 N HCI) was trapped in the
polymer decreases the density and by producing effervescence, the tablet will float in the media.
The time required to float the tablet is known as floating lag time (FLT) and it was in the range
of 38-42 sec. The total floating time (TFT) of the tablet was found to be >18 hrs. The results shown

that the formulation have the good FLT and TFT which was shown in the Table 03.

In vitro dissolution studies of all the floating tablets were carried out in 0.1 N HCI. The study was
performed for 6 hours and percentage drug release was calculated. All the formulations remained
floating and intact through out the dissolution studies. The dissolution profile for the
formulations is depicted in the Table-04 and Fig.02. The average of the three formulations was

taken and at 6 hours the % drug release was found to be 11.55% respectively.
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Studies on Telmisartan floating tablets formulated with HPMC E50:

Floating tablets of Telmisartan was prepared by using HPMC grade E50.Three batches were
formulated using same concentration of HPMC and other ingredients. The Composition of the
formulation was shown in Table-01. The floating tablets were formulated using fenugreek seed
mucilage by wet granulation method.

The floating tablets are further evaluated for post-compression parameters like hardness,

friability, weight variation, drug content uniformity, floating lag time and total floating time

shown in the Table-03. The hardness of all the formulations ranges between 4.2-4.5 (kg/cm?2).
All the tablets passed the weight variation test as the % weight variation was within the
pharmacopeia limits of +5. The tablets satisfied friability requirement, as the % friability values
were less than 1%. The drug content estimations showed values ranges between 99.51-100.21
(%) which reflects good uniformity in drug content. All the formulations showed values within the

prescribed limits for tests.

All the tablets were formulated using sodium bicarbonate as effervescent agent. It was observed
that the carbon dioxide in presence of dissolution medium (0.1 N HCI) was trapped in the
polymer decreases the density and by producing effervescence, the tablet will float in the
media. The time required to float the tablet is known as floating lag time (FLT) and it was in the
range of 29-33 sec. The total floating time (TFT) of the tablet was found to be >18 hrs. The results

shown that the formulation have the good FLT and TFT which was shown in the Table-03.

In vitro dissolution studies of all the floating tablets were carried out in 0.1 N HCI. The study was
performed for 6 hrs and percentage drug release was calculated. All the formulations remained
floating and intact through out the dissolution studies. The dissolution profile for the
formulations is depicted in the Table-23 and Fig.35. The average of the three formulations was

taken and at 6 hrs the % drug release was found to be 10.03% respectively.

Studies on Telmisartan floating tablets formulated with combination of HPMC K15 and E50:

Floating tablets of Telmisartan was prepared by taking equal quantity HPMC grade K15 and E50
which finally gives the required amount of polymer (350 mg). Three batches were formulated
using same concentration of HPMC and other ingredients. The Composition of the formulation

was shown in Table-3.
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Comparison between the marketed conventional dosage form with our best released
formulation i.e., HPMC K15:

In vitro dissolution studies of optimized formulation and the marketed conventional dosage form (TELMI-
40) were carried out in 0.1 N HCI. The conventional dosage form has the only the 9.94 % drug release
at 6 hours as it has only the 39.7% bioavailability due to its less solubility and higher rate of elimination.
The Telmisartan floating tablet formulated with HPMC K15 has the 11.55% drug release at 6 hrs. The
rate of drug release was increased as it can present in the gastric region compared to conventional dosage
form by increasing the solubility and decreasing the rate of elimination there by enhancing the drug release

into the systemic circulation.

CONCLUSION:

The present research work on formulation of Telmisartan as floating tablet by wet granulation
technique improves its solubility and bioavailability by extending the gastric residence time. The
floating tablets formulated with the HPMC K15 have shown the better amount of drug release
when compared with the marketed conventional dosage form. Further investigation is required

to evaluate the floating tablets of Telmisartan.

REFERENCES:

1) Gohel .M “Stomach specific floating drug delivery system”, International J of Pharm Tech

Research ;2010: vol 1(2) 623-633.

2) Shishoo C.J “Formulation and evaluation of gastro retentive floating tablet simvastatin
using hydrophilic rate retardant”, Bangladesh Pharmaceutical Journal;2012: vol15(2) 119-126.
3) Panchagnula.R “Floating drug delivery system: A Innovative approach”, Journals of Drug
Delivery and Therapeutic ;2012: vol2(6) 117-123.

4) Farrukh.Z “Floating drug delivery system of verapamil hydrochloride using karaya gum
and HPMC”, Clinical Research and Regulatory Affairs;2010: vol 27(1)13-20.

5) Gohel .M “Gastro retentive dosage form: A Review with special emphasis on floating drug

delivery system”, Journal of Drug Delivery;2011: vol 18 (2) 97-110.

6) Gohel M.C “Formulation and evaluation of gastro retention floating drug delivery system of
rabeprazole sodium”, International Journal of Bio Pharmaceutics,2011; vol 2(2) 57- 62.

7) Gohel M.C “Development of controlled porosity osmotic pump of metoprolol succinate:
esign optimization and characterization”, Journal of Pharmaceutical Science ;2015 vol 7 (11)

1021 -1031.

JETIR2404192 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] bh824


http://www.jetir.org/

© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org(ISSN-2349-5162)

8) Sahib M.N “Stomach specific floating drug delivery system: A Review”, International
Journal of Pharm Tech Research; 2009: vol 1 (3) 623-633.

9) Avram off. “A stomach specific drug delivery of 5- Fluorouracil using floating alginate
beads”, AAPS Pharm Sci Tech; 2007: vol 2(4) 143-149.

10) Gohel M.C “Formulation and evaluation of gastro retentive tablet of Furosemide”,
Journal of Chemical and Pharmaceutical Research ;2010: vol 2(4) 935-978.

11) Abdelbary. G “Optimized gastro retentive floating carve diol tablet: An Approach for
prolonged gastric residence time and enhanced absorption”, Journal of Applied Pharmaceutical
Science ;2016: vol 6(6) 12-19.

12) Limmatvapirat. S “Novel strategy to fabricate floating drug delivery system based on
sublimation technique”, AAPS Pharm Sci Tech ;2016: vol 17(3) 693- 699.

13) Shweta Arora, Javed Ali, Alka Ahuja, Roop K. Khari and Sanjula Baboota. “Floating drug
delivery system: A review”, AAPS pharm Sci Tech ;2005: vol 6(3) 372-390.

14) Sandhya rani. S, Ramesh A, RAM Gopal: “Formulation and evaluation of stable floating tablet
of losartan potassium for oral controlled drug delivery system” ;2014: vol 5(4)2253-2260.

15) Kathyayini, sellappan Velmurugan. “Formulation and evaluation of effervescent floating
tablets of losartan potassium”, International Journal of Pharmacy and Pharmaceutical Science
;2013: vol 5(3) 560-565.

16) Narendra Paella, Valluru Rajasekar, Prasanth Marni. “Formulation and in vitro evaluation
of losartan floating tablets”, International Res J Pharm ;2013: vol 4(4)138- 144.

17) Kshetrimayum Dhanesh Wari Devi, Nandan Kumar Peddie, Uday Bhaskar Nasini and
Sridhar. “Formulation and invitro studies and influence of polymer incipient”; 1JPBS, 2013: vol
2, 98-106.

18) Verma N. Narang, G. Upmanyu, Sharma. “Preparation and in vitro evaluation of gastro
retentive tablets of anti-retroviral drug using different polymers”, Current Pharma Research
;:2011: vol 1(3) 245-249.

19) Rajeev das and Ganesan Gupta. “Preparation and evaluation of gastro retentive floating
tablets of silymarins”, Chem Pharm Bull;2009: vol 57 (9) 545-549.

20) N. Damodaran “Development and characterization of floating tablets of Atenolol”,
Scholars Research Library: vol 4(2) 571-578.

21) Md. Nazmul Hussain “Formulation and evaluation of gastro retentive floating tablets of
simvastatin using hydrophilic rate retardant”, Bangladesh Pharmaceutical Journal: vol 15(2)
119-126.

22) Vishal G. Kirkhill “Formulation and evaluation of floating tablets of Furosemide” ,

International Journal of Pharmaceutical Research And Development : vol 1(12) 1-5.

JETIR2404192 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] bh825


http://www.jetir.org/

© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org(ISSN-2349-5162)

23)  Vipul Chaudhary “Formulation and evaluation of floating drug delivery system containing
Theophylline as a model drug”, International Journal of Pharmacy and Life Sciences: vol 2(4) 695-
24) M. Siva Balan “Formulation and evaluation of gastro retentive glipizide floating tablets”,
International Journal of Comprehensive Pharmacy: vol 2(1) 1-4.

25) J. Padmavathy, D. Saravanan “Formulation and evaluation of ofloxacin floating tablets
using HPMC”, International Journal of Pharmacy and Pharmaceutical Science: vol 3(1)170-173.
26) M. Jamini “Formulation and evaluation of famotidine floating tablets”, Current Drug
Delivery: vol 4(1) 51-55.

27) K. Srinivas Rao “Development and evaluation of gastro retentive floating tablets of
cefpodoxime Proxetil”, International Journal of Research in Pharmacy and Chemistry: vol 2(1)
47-53.

28) Narayana J. Shinde “Formulation and evaluation of bilayer floating tablets of diltiazem
hydrochloride bimodal release”, International Journal of Pharmaceutical Science: vol 3(2) 301-
306.

29)  Anil Kumar “Formulation and evaluation of an oral floating tablets of cephalexin”, Indian
Journal of Pharmaceutical Education and Research: vol 44(3) 55-62.

30) S. Gopalakrishnan and A. Chanchal Nathan “Floating drug delivery system A Review”,
Journal of Pharmaceutical Science and Technology: vol 2(2) pg.no 548-554;2011.

31) Chein Y.M “Novel drug delivery system revised and expanded”, Marcel Dekker, New York
1992 Pg. 129-140.

32) Pallavi pal, Vijay Sharma, lalith Singh, “A review on floating type gastro retentive drug
delivery system”, International Research Journal of Pharmacy, vol 2(4);2012.

33) Gupta NV, Shiva Kumar HG,” Development of a gastro retentive drug delivery system
based on super porous hydrogel”, Trop J Pharm Res: vol 9(2) pg no 257-264; 2010.

34) Patel Geeta M, “Floating drug delivery system. An innovate approach to gastric
retention”, Pharmainfo.Net: vol (5),2007.

35) Fujimori J, Machida Y, Nagai T, “Preparation of magnetically -responsive tablet and
configuration of its gastric residence in beagle dogs”, STP Pharma Sci,4;425-420: 1994.

36) Debits Bhowmik, Chiranjib Margret Chandra, B Jayakar, K.P Sampath Kumar, “Floating
drug delivery system, A review”, Der Pharmacia letter; vol 1(2) pg. no 199-218;20009.

37) Sandino Swetha, Ravi Teja Allena and DV “A comprehensive review on gastro retentive
drug delivery system”, International Journal of Research in Pharmaceutical and Biomedical
Sciences.

38) Hetangi Rathod, Vishnu Patel, Moin Modasia, “Floating drug innovative approach of gastro
retention”; vol 4(2):2010pg 182-192.

JETIR2404192 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] bh826


http://www.jetir.org/

© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org(ISSN-2349-5162)

39) S.T Prajapati, L, D Patel and D.M Patel “Studies on formulation and in vitro evaluation of
floating matrix tablets of Dome peri done”, Journal of Pharmaceutical Science ;2009 pg. no -
19-22.

40) Bauaterners S, Kristal J, Vodapivec P, Zurko B, “Optimization of floating matrix tablets
and evaluation of their gastric residence time”, International Journal Pharm; vol 195 (1- 2) :125-
130, 2000.

41) Mr. Shinde Anil Kumar J, “Gastro retentive drug delivery system: An overview”,
Pharmainfo.net, vol (6) 2008.

42) Praveen Nasa, Shefali Mahtani, Deepika Sharma, floating system, “A Novel approach to gastro
retentive drug delivery system”, International Journal of Pharmacy and Pharma Science, vol
2(2);2010 pg. no 2-7.

43) Aroras, AliJ, khan R, Baboota S, “Floating drug delivery system; A Review” AAPS Pharm
Sci Tech ;2005 pg. no 272-290.

44) Swamy P.V, Bhosale U.V, Hire math S.N and Purohit S. “Recent trends in drug research:
Gastro retentive floating drug delivery system”, Asian Journal of Pharmaceutics, vol
(1),2007 pg. no 129-135.

45) Chaudhari Pravin, Chaudhary Shilpa Bar hate Nikesh, “Design and evaluation of bilayer
floating tablets of tizanidine hydrochloride”, Indian Journal of Pharm Education and Research ,2007
pg. no 26-48.

46) Singh Sanjaya, josei Vaibhav, “Gastro retentive drug delivery system: current approach”,
Journal of Pharmacy Research: vol 2(5) 2009.

47) Jagadeesh Nadir Goti and Shayeda, “Floating drug delivery system”, International

Journal of Pharmaceutical Sciences and Nanotechnology: vol 2(2); 2009.

48) Shwetha Arora, Javed Ali, “Floating drug delivery system”: Review AAPS Pharm Sci
Tech: vol 6(2)2005; 272-290.

49) Mani Shrikant, Mr. Shreeraj shah “Floating bilayer drug delivery system an
unconventional approach in conventional form”, American Journal of Pharm Tech Research
2012; vol 2(2).

50) KM Asha Span dana Parthian “Bilayer floating tablets-A Review”, Indian Journal of
Pharmaceutical Science and Research; vol 2(1) 2012pg 1-8.

51) Panchal Hiten Ashoke, “A novel approach of bilayer floating tablet A Review”,

International Research Journal of Pharmacy 2012 vol2(5).

52) Rowe RC, hand book of pharmaceutical excipients sth edition, American pharmacist’s
association, pharmaceutical press, London ;2006:pg no 211-212, 214-216,296- 299,420-

422,449-452.
JETIR2404192 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] bh827



http://www.jetir.org/

© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org(ISSN-2349-5162)

53) Rowe C, Shaeskey PJ, “Hand book of pharmaceutical excipients ,Sth edition of American
pharmacist association”, Pharmaceutical Press, London ;2006 pg. no 701-704.
54) Ghodake J.D “Formulation and evaluation of floating microsphere containing anti-

diabetic (Metformin hydrochloride) drug”, Int J Pharm Tech Res ;2010: vol2(1) pg. no 278-284.

55) Bipul Nath, Lila Kant Nath, “Design and development of metformin HCL floating
microcapsules using two polymers of different permeability characteristics”, Ind J Pharm Sci ;2009:
vol 2(2).

56) Manish Bhavani, “Studies in formulation development and evaluation of floating drug
delivery system of Metformin HCL”, Med Data Rev ;2010: vol 2(2) pg. no 92-99.

57) Deb Jyoti Moy, Ghosh Amitav, “Formulation and evaluation of metformin HCL floating
tablets using pectin as a natural polymer”, Int RJ Pharm Sci ;2010: vol 1(1) 1-22.

58) G. Hemanth Kumar, “Formulation and evaluation of bilayer floating tablet of Metformin
HCL and sitagliptin phosphate”, int J pharm sci tech: vol 2(2) ;2012 pg. no 64-81.

59) S. Vidhya Dara, “Formulation and evaluation of Glimepiride solid dispersion and their

tablet formulation for enhanced bioavailability”.

JETIR2404192 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] h828


http://www.jetir.org/

