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ABSTRACT

The present work was carried out to formulate araluate bilayer tablets, Sustained release of Maiifo HCI
and immediate release of Atorvastatin Calcium useddjunctive therapy to diet and exercise in gras with
diabetic dyslipidemia. Drug exicipient compatilylistudies were conducted and show satisfactoryltsesthe
formulation were prepared as bilayer tablets usiygromellose and sodium CMC by wet granulation pssc
containing sustained release of Metformin HClI amdmediate release layer of Atorvastatin Calcium
Hyperglycemia is the technical term for high blagdcose (sugar). It happens when the body hagttteodr not
enough insulin or when the body can‘t use insutopprly. The tablets were prepared by wet gramuatnethod.
Granules were evaluated for pre compression paemend the tablets were evaluated for post cormsipres
parameters. Optimized formulations were evaluabednfvitro dissolution test. Stability studies were conducte
for F9-F11.
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INTRODUCTION

Author for Correspondence: Oral route is one of the most popular routes ofgdru
P. Malleswararao, delivery due to its ease of administration, patient
AM. Reddy Memorial College of Pharmacy, compliance, least sterility constraints and flegibl

Narasaraopet, Guntur, Andhra Pradesh, India. design of dosage form. Ideally a drug to provide
Email: malleswararao2000@gmail.com desired therapeutic action should arrive rapidlyhat

site of action in optimum concentration, remainr¢he
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for the desire time, be excluded from other sitee T years as the expense and complication involved in
fact that absorption rate of drug into the body ban marketing new drug entities have increased, with
decreased by reduction of the rate of release @f tltoncomitant recognition of the therapeutic advamtag
drug from the dosage form is one of the most recenf modified release per oral dosage forms, greater
and interesting result of pharmaceutical researclattention has been focused on development of
Once a day or at the most twice a day formulaton isustained, controlled release and delayed release
of most precious sorts for scientists working watal system. There are several reasons for the
dosage forms. A sustained release preparation thatractiveness of this dosage form. It is generally
makes once or twice daily administration of drugecognized that for many disease states, a sulatant
possible might be an advantageous dosage formumber of therapeutically effective compounds
especially in long-term therapyThis ideal dosing already exist. The effectiveness of these drugs
regimen, which enhances patient compliance antbwever is often limited by side effects or the
helps guard against overdosing and side effects, mecessity to administer the compound in a clinical
made possible by controlled release delivery systensetting.

which use a variety of mechanisms to deliver and

maintain the drug at a certain level in the patent MATERIALS AND METHODS

blood stream MATERIALS

Over 90% of the formulations manufactured today ar®letformin HCI| was obtained as a gift sample from
ingested orally. This shows that this class ofWanbury Itd. Atorvastatin Calcium was obtainedas
formulation is the most popular worldwide and thegift sample from Biocon Itd. Hydroxyl propyl
major attention of the researcher is towards thimethylcellulose Shinetsu chemicals. Povidone IP (K-
direction. With advancement in technology and30), Cross carmellose sodium, Colloidal Silicon
increase in awareness, towards modification iDioxide, Lactose, Cross povidone and Micro
standard tablet is done to achieve better accdipyabi crystalline cellulose, Magnesium stearate were
as well as bioavailability because of which newsdt a obtained from BASF, Sanmar Itd. All the ingredients
more efficient tablet dosage forms are beingised were of analytical grade.

developed. The main reasons behind formulation of

different types of tablets are to create a deliverMETHODS

system that is relatively simple and inexpensive t&ormulation of bilayered tablet

manufacture, provide the dosage form that igayer |I: Metformin hydrochloride SR granulation
convenient from patient's perspective and utilize aSift Metformin Hydrochloride, HPMC K4M, HPMC
approach that is unlikely to add complexity duringl5 CPs, Sodium CMC, and DCP anhydrous through #
regulatory approval process 40 meshes. Sift Quinoline yellow lake through #100
Dual release tablet is a unit compressed tableagis meshes. Load the materials of stage 1 into rapid
form intended for oral application. It contains twomixture granulator and mix for 15 min at slow speed
layers in which one layer having conventional omDissolve Povidone (K-30) in Purified water. Add
immediate release part of single or multiple adjve slow binder solution and mix for 5 min at slow spee
another layer is controlled release part of single After complete addition of binder solution, mix tint
multiple actives. They are also called as bilagbtdt, to get granules. Load the wet granules in to Tray
multi-layer matrix tablet drier; dry the granules at BD till the moisture
For many disease states the ideal dosage regimencantent of granules is between 2 to 3%. Mill thedlr
that by which an acceptable therapeutic concentrati granules of stage -5 through multimills with 1.5 mm
of drug at the site (s) of action is attaintedscreen and sift through #20 mesh sieve. Mill the
immediately and is then maintained constant for theetained granules through Multimill and sift thréwsg
desired duration of the treatm&nOver the past 30 20 meshes. Sift Colloidal silicon dioxide through@#
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meshes, Magnesium Stearate and Talc through #60e-compression studies of bilayer tablet

meshes. Load the granules of stage-6 and lubricamisigle of repose

into octagonal blender. Mix for 3 minutes at slowThe angle of repose was determined by the funnel
speed (Table No.1). method (Repos gram). The accurately weighed drug
Layer I I: Atorvasatatin Calcium Granulation or tablet blend was taken in a funnel. The powdas w
Sift Atorvastatin Calcium, Calcium Carbonate (light allowed to flow through the funnel freely onto the
Lactose monohydrate, microcrystalline cellulosesurface. The diameter of the powder cone was
Croscarmellose Sodium, Aerosil through #40 meshemeasured and angle of repose was calculated using
Then Load the materials into planetary mixture anthe following equation

mix for 15 min at fast speed. Dissolve polysori&ie- Tan@=h/r
in purified water. Add slowly binder solution andxm Where h = height of the pile
for 5 min at slow speed. After complete addition of r = radius of the pile.

binder solution, mix until to get granules. Loack th Bulk density

wet granules into FBD; Dry the granules at®Q@ill Loose bulk density (LBD) and tapped bulk density
the moisture content of the granules should bErBD) were determined by passed through a #18
between 3 to 4%. Mill the dried granules of thigbu sieve to break the clumps, if any. Accurately Wweig)
multimill with 1.5 mm screen and shift through # 2050 g of the drug was placed in a 100 ml graduated
mesh sieve. Mill the retained granules througmmeasuring cylinder. Initial volume was observede Th
multimill and sift through #20 meshes. Siftcylinder was tapped initially 500 times from a
Magnesium stearate and Talc through #60 meshadistance of 14 + 2 mm. The tapped volume) (Vas
Load the granules and Lubricants into planetaryneasured to the nearest graduated unit. The tapping
mixture. Mix for 3 min at slow speed. Compress thevas repeated additional 750 times. Again the tap
Metformin Hydrochloride sustained release layer andolume was measured to the nearest graduated unit.
Atorvastatin Calcium immediate release layer infThe same thing was done for powder blend of the
double rotary compression machine with thdablet. The LBD and TBD were calculated in g per ml

specification (Table No.2). using following formulae,

Film coating Bulk density = M / Vo
Coating solution preparation Where M = Mass of the sample.
Dissolve the Transparent coat ic-u-6638 of (1:1) \6 = Bulk volume.

Isopropyl alcohol and Methylene chloride. Mix ithve Tapped density (Td)
and filter the solution to 200 mesh nylon clothifflea A weighed quantity of powder blend previgusl

No.3). shaken to break any agglomerates formed, was
introduced in to a measuring cylinder and the vaum
EVALUATION PARAMETERS 4% was noted. The cylinder was placed in the tapped
Pre-formulation Studies density apparatus and allowed to fall under W% o
Fourier Transform Infrared Spectroscopy weight on to a hard surface (USP-II), that proside

The Fourier transform infra-red analysis wadixed a drop of 3mm(x10%) at a nominal rate of 250
conducted for the structure characterization. FTIRIrops per minute is used. Tapping was continueii unt
spectra of the pure drug, polymers and formulationso further change in volume was noted. Td was
were recorded by using BOMENMB SERIES FTIRcalculated using the following equation;

instrument. Approximately 5mg of samples were Dit=m /Vi
mixed with 50mg of spectroscopic grade KBr;Where, m = Mass of the powder.
samples were scanned in the IR range from 500 to \{= Tapped Volume of the powder.

3500 cmt, with a resolution of 4 cth
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Compressibility index which consists of a barrel with a compressiblergpri
Compressibility index is an important measure thathe pointer moving along the gauze in the barrel
can be obtained from the bulk and tapped denslities. which the tablet fractures. Hardness of 5 kg
theory, the less compressible a material the nlove f considered as suitable for handling the tablet.

able it is. A material having values of less th&t@ Uniformity of dosage units (by weight variation

30 % is defined as the free flowing material. method)
Ci =(1-VilVo).100 Take randomly 30 tablets, weigh collectively and
WhereV, = Tapped Volume of the powder. individually 30 tablets and calculate average weigh
\6 = Bulk volume of the tablets and % assay of individual dosagésuni
Hausner’s Ratio by using formula:-
It indicates the flow properties of the powder aad Weight variation = Assayx Individual weight
measured by the ratio of tapped density to tHk bu Agge wt
density. Friability test (As per USP)
Hausner’s ratio = Di/Dp Friability is the loss of weight of tablet in the
Where, Dt = the tapped density, container/package, due to removal of fine particles
Db = the bulk density. from the surface. This in-process quality contestt
Post compression studies of bilayer tablet is performed to ensure the ability of tablets to
Physical appearance withstand the shocks during processing, handling,

The general appearance of tablets its visual igentitransportation, and shipment. Roche friabilator was
and over all elegance is essential for consumersed to measure the friability of the tablets. eAft00
acceptance. The control of general appearance wftations (4 minutes), the tablets were taken oanf
tablet involves measurement of number of attributethe friabilator. Permitted friability limit is 1.0%Tlhe
such as tablet size, shape, color presence or @dsepercent friability was determined using the follogi

of odour, taste, surface texture and consistenangf formula:-

identification marks. A W)

Tablet size and thickness Friability = x100
Control of physical dimensions of the tablets sash W1

size and thickness is essential for consumeWhere, W = Weight of the tablet before test.
acceptance and tablet-tablet uniformity .The diamet W = Weight of the tablets after test.

size and punch size of tablets depends on thendie aDrug content uniformity

punches selected for making the tablets. Th&he tablets were assayed for the drug content using
thickness of tablet is measured by Vernier calipemnethanol as the extracting solvent. Four tablets
scale. The thickness of the tablet related to éidet weighted and crushed in a mortar then weighed
hardness and can be used an initial control pamamepowder contain equivalent to 100mg of drug

.Tablet thickness should be controlled within ar+ o transferred in 100ml methanol. The solution was
5%. In addition thickness must be controlled tdiluted appropriately using pH 6.8 phosphate buffer

facilitate packaging. and The Atorvastatin Calcium and Metformin HCI
Average weight of tablets was estimated spectrophotometrically at 253 nm and
Take randomly 20 tablets and weigh accurately 2832 nm using pH 6.8 phosphate buffer and 0.1N HCI
tablets and calculate the average weight. as blank.

Average weight =weight of 20 tablets/20 Content of active ingredients (assay)

Hardness test The amount of active ingredient(s) was determined

This is the force required to break a tablet irand compared with standards stated in the
diametric compression. Hardness of the tablet isionograph. Twenty tablets were used for assay. All
determined by Stock’s Monsanto hardness testéne batches should fall within the limit of 95 -51%.
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In vitro dissolution sustained release layer (Metformin HCI) coated by
In vitro release of the drdgwas determined by using a Transparent coat-U-6638.

estimating the dissolution profile. Dissolutionttes  Pre-formulation Studies

Atorvastatin Calcium and Metformin HCIn vitro The IR spectrum of pure Metformin Hydrochloride
drug release study was carried out using USBnd Atorvastatin Calcium was compared with the IR
apparatus Il at 37 + 0’6 for 1hrs, at 100rpm.0.1N spectrum of formulated Metformin Hydrochloride of
HCI (pH 1.2) was used as dissolution medium for theustained release and immediate release of
first hr, followed by pH 6.8 phosphate buffer forAtorvastatin Calcium bilayer tablets. The IR
further 12hrs. 5 ml of sample was withdrawn aspectrums of the formulation where matching with IR
regular time interval and was replaced with an equapectrum of pure Metformin Hydrochloride and
volume of fresh dissolution medium to maintain theAtorvastatin Calcium. There is no appearance or
equilibrium. Collected samples are analyzed by U\disappearance of any characteristics peaks. This
spectrophotometer at 253nm and 232nm respectivethows that there is no interaction between the sjrug
for Atorvastatin Calcium and Metformin HCI. excipients and polymer used in the tablets (Figure
Stability studies No.1 and 2).

It is the responsibility of the manufacturers te fieat Evaluation of blend materials of Bilayer tablets

the medicine reaches the consumer in an active.forrAngle of repose for layer 1 granules (Metformin
So the stability of pharmaceuticals is an importantydrochloride sustained release) was found to be
criteria. Stability of medicinal products may bebetween 2171to 28.7 and layer 2 granules
defined as the capability of a particular formwdatin ~ (Atorvastatin Calcium immediate release) was found
a specific container to remain within its physicalto be between 21.20 28.9, which is well within the
chemical, microbial, therapeutic and toxicologicalspecified limit of 20to 30 and the flow type is good.
specification, i.e. stability of drug is its abylitto Bulk density for layer 1 granules was found to be
resists detoriation. 90% of labeled potency idetween 0.46 to 0.87 and layer 2 granules was found
generally recognized as the minimum acceptabl® be between 0.47 to 0.87. Tapped density forrlaye
potency level. Detoriation of drug may take severalvas found to be between 0.36 to 0.74 and layer 2
forms arising from changes in physical, chemical angranules was found to be 0.25 to 0.78. Carr’s index
microbiological properties. The changes may affedor layer 1 was found to be in the range of 9.46.38

the therapeutic value of preparation or increase iand for the layer 2 was found to be between 11.25 -

toxicity. 25.02. All the granules are well within the
specification limit. Hauser’s ratio for layer 1 was
RESLTS AND DISCUSSION found to be between 1.050 - 1.321 and for the 2yer

In order to achieve the development of a conveationto was found to be between 1.101 - 1.250, with, this

and sustained release dosage forms, currently, ttlee granules where found to be free flowing materia

Bilayer technology with multiple layer having a idp and shows suitability to be compressed as tablets a

and sustained phase has been investigated. Tleispected weight (Table No.4).

formulation can be used for the treatment of type-Evaluation of Bilayer Tablets

Diabetes Mellitus with associated Dyslipidemia. FoAll the batches of layer 2 tablets fulfilled thefioial

the study, Metformin hydrochloride and Atorvastatinrequirement of uniformity of dosage units. The

Calcium was used as a model drugs for the treatmeserage percentage deviation of 20 tablets of each

of type-2 Diabetes Mellitus with associatedformula was less than +3%. Drug content was found

Dyslipidemia, which was formulated by using wetto be uniform among the three formulations and

granulation method where the core consist of aranged from 97.5 and 99.45. The thickness of tablet

immediate release layer(Atorvastatin Calcium) andanged from 5.8 - 5.9 mm. The hardness and
percentage friability of all batches ranged frorg 9.
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11.0 Kg / Cmand 0.11 - 0.18 % respectively (TableAmong the three trials from F7 to F9, the trial Was
No.5 and 6). found to be satisfactory, where the release ofiting
Layer 1 Metformin Hydrochloride at first, fourth and eighth hours was 30.1%, 69.6%
Based on the pre-formulation data, HPMC K4M anand 89.6%, hence the reproducibility trials (F1@ an
HPMC 15 CPs was taken us drug release retardarit$l) with the same formula of F9 was taken to
for sustained release layer of Metforminconfirm whether it meets the specification and asw
Hydrochloride. The formulation consists of twofound to be reproducible.

layers immediate release layer of Atorvastatin and Layer-2 Atorvastatin Calcium

sustained release layer of Metformin Hydrochlorideln the formulation F1, F2, F3 and F4 immediate
In Formulation F1, F2 and F3 the sustained layeelease layer of Atorvastatin Calcium was prepéned
consists of HPMC K4M in the ratio of 2.4%, sodiumwet-granulation method with calcium carbonate light
CMC in the ratio of 23.6% and HPMC 15 CPs in theroscarmellose  sodium, lactose  monohydrate,
ratio of 0 %, 0.6% w/w and 1.2% w/w respectively,microcrystalline cellulose, colloidal silicon diala
where the weight of tablets was adjusted wittand quinoline vyellow using purified water as
dicalcium phosphate anhydrous to 845mg. Here thgranulating agent. The release profile of Atorviista
release of drug F1, F2 and F3 was not within th€alcium was found to be lesser than the limits and
specification limits i.e. the release of drug astfiand hence the concentration of croscarmellose sodium
fourth hour was more than the limits. was increased from 1.0% to 4.0% w/w in F1 to F4.
In order to retard the release of drug to be mieet t The release profile of Atorvastatin Calcium for 6l
specification limits, the polymer concentrationF4 was 36.5%, 43.8%, 55.1% and 60.7% respectively.
(HPMC K4M and HPMC 15 CPs) was increasedn order to increase the release rate of Atorvimstat
from 2.4% to 4.8% and HPMC15 CPs in the ration o€alcium, solubility enhancer namely polysorbate-80
0%, 0.6% and 1.2 % w/w respectively in formulation(tween-80) was added. The concentration of
F4, F5 and F6 where the weight of tablets wapolysorbate-80 ranged from 0.5%, 1.0% and 1.5%
adjusted with Dicalcium phosphate anhydrous tav/w in F5, F6 and F7 respectively. The release of
845mg. To match the release profile of drug, thétorvastatin Calcium for F5, F6 and F7 was 65.89%,
polymer concentration was still increased from 4.8985.82% and 96.7% respectively.

to 7.1% and HPMC 15 CPs in the ratio of 3.6%, 2.4%rom the above results it was found that polyserbat
and 1.2% w/w respectively in formulation F7, F8 and0 used at concentration of 1.5% w/w in F7 was
F9 where the weight of tablets was adjusted witfiound to give better release profile for Atorvastat
Dicalcium phosphate anhydrous to 845mg. k waCalcium (Table No.7).

found that release profile of F7, F8 and F9 wasiébu Stability Studies

to be satisfactory, where the release of drug imfd The trial F9 to F11 was charged for stability atG0

F8 at first and fourth hour was at lower side whe%5 % RH and 4%/ 75 % RH and the one month
compare with F9, which was meeting the proposedccelerated condition results was found to be
specification. satisfactory (Table No.8).
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Table No.1: Formulation of Metformin Hydrochloride sustained release layer

S.No | Ingredients F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8 g- F-10 F-11

1 Meg‘glm'” 500.00| 500.00 500.00 500.00 500.00 500,00 500.000.080 500.00 500.00 500.00

o | Dicalcium | o000 1 9500 8500 75.00 7000 6500 2500 35/00 0045. 45.00| 45.00
phosphate
HPMC

3 Kan 20.00 | 20.00| 20.000 4000 4000 40.00 60p0 60,00 0060. 60.00| 60.00

4 Fl'zg’g; | s00| 1000 | 500 1000 3000 2000 1000 10.000.001

5 SCMC | 200.000 200.00 200.0 200.00 200,00 200.000.02d 200.00] 200.00 200.00 200.00

6 P(Org’_'gg)”e 800 | 800 | 800| 800 800 800 80p 800 800 800 .008

7 Purified S S S S S S 3 5 S S a.s
water Q. q. Q. q. q. q. Q.S q.5 q q. -
Colloidal

8 silicon 500 | 500 | 500| 500 500 500 500 500 500 5[0 .005
dioxide

9 Talc 8.00 | 800| 800 800 800 80P 800 800 8/008.00 | 8.00

10 Magt“;j”m 9.00 | 9.00| 900| 900/ 900 900 90p 940 9.00  9/00 .009
Average I

11 woight | 84500/ 845.00 845.00 84500 84500 845300 845005.084 845.00 84500 845.00
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Table No.2: Formulation of Atorvastatin Calcium immediate release layer

S.No Ingredients F-1 F-2 F-3 F-4 F-5 F-6 F-1 F-8 9F| F-10 F-11
1 Atg;‘l’gzﬁ“” 21.00 | 21.00| 21.00] 21.04 21.0p 21.00 21.00 2100 ool 21.00 | 21.00
Calcium
2 carbonate | 7650 | 76.50| 76.50| 7650 7650 7650 76.50 7650 5076. 76.50 | 76.50
(light)
3 Lactose 5650 56.50 5650 56.50 5650 56,50 56.586.50 | 56.50| 56.50| 56.50
4 MCC 82.75 | 79.45| 7690 7435 8207 7179 70525 528| 70.525| 70.525 70.52
5 _Colloidal 5.00 5.00 5.00 5.00 500 500 5.0 5.00 5.40 5.00 .005
silicon dioxide
6 Crozgzzmﬁ"ose 2.55 5.10 765 | 1020 1020 10.20 1020 1020  10/200.20 | 10.20
7 Qiunoline 0.500 | 0.500| 0500/ 0.50d 0500 0500 0500 0.500 000.5 0.500 | 0.500
yellow lake
8 Polysorbate 80 B B B B 1276 2085 3.805 3.25 2:3.8 3.825| 3.825
9 Purified water g.s g.s g.s g.s g.S qis g.s s s 4. gs g.s
10 Talc 1.275| 1.650| 1.65 1.65p 1.680 1.650 1.650.65QL | 1.650 | 1.650| 1.650
11 Magnesium | 575 | 1650 | 1.650] 1.650 1.650 1.650 1.650 1.650 50016 1.650 | 1.650
Stearate
12 Sodium 7650 | 7.650| 7.650| 7.65d 7.650 7.650 7.650 7.650 507.6 7.650 | 7.650
bicarbonate
Average L L
13 weight 255.00 | 255.00] 255.00 255.00 255.00 256.0 255.00 .0B55 255.00| 255.00 255.00
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Table No.3: Film coating of Bilayer Tablet

S.No Ingredients F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8 g- | F-10 F-11
1 Transparent coat ic-U-663 20.00 20.p0 20.00 @0.@0.00| 20.00f 20.00 20.00 20.00 20.p0 20.00
2 Iso propyl alcohol g.s q.s g.S g.$ g.5 als dgs s ¢. Q.s g.s g.s
3 Methylene chloride g.s g.s g.-9 g.5 q.s g.s gs s ¢ Qs g.s g.s

Table No.4: Evaluation of Granules of Metformin HCI SR Layer 1 and Atorvastatin
Calcium Layer 2
S.No Formulation BuIé(g(/jrilr;sity Tapp((;;inﬁil;a nsity Carr’s index (%) Hausner’s ratio Angle of repose
code
layer 1 | layer2 | layer1l| layer2 | layerl| layer2 | layef | layer2 | layerl| layer2
1 F-1 0.51 0.56 0.54 0.43 17.08 17.08 1.050 1.1P1 8.22 26.5
2 F-2 0.46 0.47 0.85 0.37 11.59 11.58 1.321 1.250 5.12 24.6
3 F-3 0.51 0.58 0.74 0.54 9.42 11.25 1.126 1.101 524 234
4 F-4 0.78 0.63 0.52 0.78 15.08 25.0p 1.1p5 1.1p2 412| 223
5 F-5 0.65 0.78 0.36 0.36 14.62 16.45 1.261 1.115 6.32| 21.2
6 F-6 0.55 0.56 0.45 0.25 10.32 24.01 1.124 1.123 7.6 2 28.9
7 F-7 0.87 0.62 0.54 0.45 23.56 21.08 1.247 1.145 432 26.1
8 F-8 0.85 0.87 0.74 0.51 15.25 22.25 1.256 1.147 532 24.6
9 F-9 0.71 0.62 0.74 0.71 12.91 20.00 1111 1213 292| 240
10 F-10 0.74 0.72 0.74 0.70 15.39 15.30 1.2b4 1.21428.7 25.6
11 F-11 0.78 0.74 0.69 0.69 11.0B 14.201 1.145 1.1p321.1 24.7
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Table No.5: Evaluation of tablet of Metformin HCI SR Layer 1 and Atorvastatin Layer 2 (F1-F6)

S.No Tests F-1 F-2 F-3 F-4 F-5 F-6
1 Average weight 1099 1094 1098 1108 1106 109y
2 Thickness (mm) 5.81 5.82 5.81 5.8 5.85 5.9
3 Hardness (kg/cf 11.5 12 10.5 10 9.5 10
4 Friability(Yow/w) 0.11 0.14 0.12 0.11 0.16 0.15
5 Weight variation 1120 1122 1112 1118 1119 1117

Table No.6: Evaluation of tablet of Metformin HCI SR Layer 1 and Atorvastatin Layer 2 (F7-F11)

S.No Tests F-7 F-8 F-9 F-10 F-11
1 Average weight 1106 1104 1100 1100 1097
2 Thickness (mm) 5.84 5.89 5.96 5.85 5.86
3 Hardness (kg/cfy 10 10 11 105 105
o
Friability(Yow/w) 0.18 0.12 0.15 0.15 0.14
5 Weight variation 1120 1118 1120 1118 1119
Table No.7:In vitro release study (F1-F11)
SNo | Tmein F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11
mints/hrs
Immediate release layer
1 45(min) 36.6| 438| 551/ 607 65.89 858 96,7 99.199.1 | 975 97.5
Sustained release layer
2 1(hr) 50.2 | 53.4 56.7 41.5 43.6 46.4 2213 241 130. 31.8 | 347
3 4(hr) 87.7| 858 87.7 77.6 78.2 81.2 56|2 594 669. 69.8 | 725
4 8(hr) 102.9| 103.8| 105.7  99.4 1012 1020 80.8 682 896 | 89.4| 896
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Table No.8: Stability study of tablet properties ofoptimized formulations (F7 and F11)

S.No Parameters F9 F10 F11
After one month After one month After one month
Yellow/white, oval Yellow/white, oval zﬁgoé\'g\'\;ﬁ]&e&ggg d
1 Appearance shaped film coated shaped film coated b”; er sustained
bilayer sustained release bilayer sustained rel}éase tablets
tablets release tablets
2 Hardness (kg/cm 9.2 kg/ém 9.5 kg/cnt 9.8 kg/cnt
3 Thickness 6.9 mm 7.0 mm 7.1 mm
Assay
4 Atorvastatin 99.6 98.5 99.9
Metformin HC 08.1 97.3 99.1
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Figure No.1: FT-IR spectra of pure Metformin HCI
Available online: www.uptodateresearchpublicatiomc January - February 20




Malleswara rao P. et al. / International Journal of Research in Pharmaceutical and Nano Sciences. 2(1), 2013, 10 - 24.

ElsHmMmAaDZ=U
sa s s i
j\;\f\ \’\Nﬂff
ES ; {
78 & -1
g
52.8 ;
Comment:; No. of Seans; Date/Time; 11/18/2009 1:52:35 PM
S Sivasankart ATORVASTATIN CAI.(‘Il-’?\fI Rcm‘;‘fﬁ:’::“: User; 007
Figure No.2: FT-IR spectra of pure Atorvastatin Cakium
Figure No.3: Dissolution profile of (F1-F3)
120
— ]
o 100
&
o 80
S
o)
2 60 ——F1
©
$ == F2
c 40
S F3
@)
20
0 It
0 100 200 300 400 500 600
Time (min)

Figure No.3: Dissolution profile of (F1-F3)
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Figure No.4: Dissolution profile of (F4-F6)
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Figure No.4: Dissolution profile of (F4-F6)
Figure No.5: Dissolution profile of (F7-F9)
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Figure No.5: Dissolution profile of (F7-F9)
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Figure No.6: Dissolution profile of (F10-F11)
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Figure No.6: Dissolution profile of (F10-F11)
CONCLUSION dissolution profile values of Metformin HCI sustath

Metformin is used in the management of diabeteselease and Atorvastatin Calcium immediate release
mellitus. Atorvastatin reduces the blood choledterdilayer tablet was within specified limits. Formtiten
level in Diabetics mellitus patients. Combinatioh oF9, F10 and F11 were kept in accelerated stahility
Atorvastatin with Metformin hydrochloride used in40°C / 75 % RH for 1 month. The product was
diabetic dyslipidemia will improve the patientanalysed for assay, related substances, physical
compliance. The Metformin HCI| Sustained releasappearance and dissolution. Stability data shovwat t
and Atorvastatin Calcium immediate release wabilayer tablets are stable.
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