Available online at www.scholarsresearchlibrary.com

Q\\a(ma%(
Scholars Research Library ,g‘ < "bﬁ%
Scholars Research . * k@ ‘Y
Der Pharmacia Lettre, 2016, 8 (5):189-206 & Vq <4 *
: (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Formulation and evaluation of bilayered tablets ofsumatriptan succinate by
using hydrophilic polymers

A. Madhusudhan Reddy*, J. Sindhura, B. Naga LakshmiA. Abhishekar Reedy, D. Navya
Sri, M. Nireekshan Kumar and P. Srinivasa Babu

Department of Pharmaceutics, Vignan Pharmacy Cell&adlamudi — 522213, Guntur Dt., Andhra Pradesh

ABSTRACT

Bi-layered [1] tablet refers to tablet which contasubunits. In bi-layer [2] tablets, one layer tablprovides
immediate release and the other layer acts as Bwedarelease. Sumatriptan is a new class of angranne [3]
drugs that selectively activate 5-HT1B/1D receptamsl are called triptans. Our objective is to fadate and
evaluate the bi-layer tablets of sumatriptan suaténof dose 250mg an anti-migraine drug. In thesprg case 50
mg of Sumatriptan succinate has to be released @iatedy and the remaining 200 mg of Sumatriptarcgwte has
to be released in a sustained manner. The fornaulatis optimized [4] by incorporating varying consimn of
polymers such as Sodium alginate, Hydroxy propyhymecellulose E15 and Hydroxy propyl methyl celkd
K15.All the excipients are tested for compatibiitigh model drug. The pre-formulation parameterstsas Tapped
density, Bulk density, Compressibility index, Harsnratio and Angle of repose were analyzed. Thikness,
Hardness, Friability, Disintegration time, Weighdnation and Content uniformity was evaluated fore tablets.
The In-vitro drug release was performed by usingsdlution apparatus-1l (USP paddle type) by maimitzd
temperature of 370C +°%&. Based on the dissolution result F2 trial forntida (containing HPMC E15 and
Sodium alginate) was selected as best formulafibe. drug release of F2 follows zero-order. Theltataount of
drug released from the Formulation 2 is the maxinaund it reached to about 99.89%.

Key words: 5-HT1B/1D receptors, Bi-layered tablet, APl, HPMT5, HPMC E15.

INTRODUCTION

Migraine [5] is considered as a neurological diseasdisorder that is characterized by recurrerderate to severe
headaches along with symptoms of autonomic nersgstem. Bi-layered tablet is an alternative todted [6] drug
administration. This system is mainly used to adstér fixed dose combinations of different APls grolong the
drug product life cycle and fabricate novel drugjveey systems such as Chewing device, Buccal [dpbadhesive
delivery systems [8, 9] and Floating [10] tablais dastro-retentive drug delivery. They help totcolnthe delivery
rate of single or different active pharmaceuticgredients.

Sumatriptan succinate an anti-migraine drug belongo triptan class, act as agonist for 5-HT1B &AdT1D
receptors. Its molecular mass is 413.49 mg/mih#-life is about 2.5 hrs. The drug is soluble6ii8 phosphate
buffer, 1.2 HCI buffer, water and methanol. . k®ws its actions by binding to receptors and tlaemglate cyclase
activity is stopped which results in vasoconstoigtand inhibition of sensory (trigeminal) nerverfg and also stops
vasoactive neuropeptide release.
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The rationale of the work is to develop a bi-layketablet of Sumatriptan succinate which is usetta@at chronic
migraine [11, 12] patients as they experience #sdhche (migraine) for a long time i.e. about 2 e sustained
layer is formulated by using hydrophilic polymers that it maintains the bio-availability and aldetapeutic
concentration of drug in blood and for quick relieimediate layer is formulated.

MATERIALS AND METHODS

a)Materials:

Sumatriptan was obtained as a gift samples from ICAIHEALTH CARE Ltd. Sodium alginate, Hydroxy prgp
methyl cellulose (HPMC K15 &HPMC E15), pvpk-30, &fa, Povidone, CCS, SSG, Talc, Magnesium steanat®,
purchased from S.D. Fine Chem. Ltd. Mumbai. Anabjtchemicals and solvents were used.

b)Methods:

Preparation of calibration curve of sumatriptan sucinate (1.2 pH HCI buffer and 6.8 pH phosphate bufr

[13]:

100mg of Sumatriptan succinate was accurately vegigand transferred into a 100ml volumetric flaskiolth
contains 50ml buffer solution (1.2 PH HCI buffer@B8 PH phosphate buffer). It was dissolved and/tieme was
made up to the mark by using buffer solution (1k2 I®CI buffer or 6.8 PH phosphate buffer). This giv&ock
solution-A.

From the stock solution-A to take 1ml and trangférinto a 100ml volumetric flask containing 50ml miffer
solution (1.2 PH HCI buffer or 6.8 PH phosphateféfand mixed well and the volume was made ughéonhark
by using buffer solution (1.2 PH HCI buffer or 881 phosphate buffer). This gives stock solution-B.

From the stock solution-B take 2ml, 4ml, 6ml, 8mtd.0Oml of solution was transferred into 10ml vogirt flasks
which give concentrations of 2ug/ml, 4ug/ml, 6ug/@plg/ml and 10ug/ml respectively of respectivedruf

Pre-formulation studies:
Pre-formulation is considered as important phasertresearcher characterizes the physical, meciaaiu
chemical properties of new drug substance whichshtel develop stable, effective and safe dosagesfolot only
for drug, but also they check possible interactidth various excipients. The following data mustdmmsidered for
the pre-formulation studies.

A. Organoleptic properties:

i. Colour: A small quantity of Sumatriptan succinate was take a butter paper and viewed in well-illuminated
place.

ii. Taste and odour:Very less quantity of Sumatriptan succinate wasl useget the taste with the help of tongue as
well as smelled to get the odour.

iii. Physical characteristics:

1.Solubility studies of Sumatriptan succinate:

An excess quantity of Sumatriptan succinate wa®nageparately and added in 10ml of different sohgi
(methanol, alcohol, phosphate buffer and wateres€éhsolutions were shaken well for few minutes.nTtre
solubility was observed.

2.Micromeritic properties evaluation:

The loose bulk density (LBD) and tapped bulk dgnéitBD) of Sumatriptan succinate were determineshgis
Bulk density testing apparatus. Angle of repos&whatriptan succinate was assessed by the fixetfunethod.
Carr's index and Hausner’'s ratio were calculatethgusSTBD and LBD values. Then again the micromeritic
properties of these two drugs were checked witrattdition of various fillers.

2.1.Bulk density:

It is considered as the ratio of total mass of pamwtd the bulk volume of powder. It was measuredubsing the
weighed powder (passed through standard sieve g@@@jng into a measuring cylinder and then its wwduwas
measured by dropping the cylinder onto a woodefaser3 times from a particular height. This voluimealled the
bulk volume. From this, the bulk density is calteth It is expressed in g/cc and is given by:
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Pb =3

Where,
w = mass of the powder
Vb = bulk volume of powder

2.2. Tapped density:

It is considered as the ratio of total mass of pemtd the tapped volume of powder. It was meashyedsing the
weighed powder (passed through standard sieve gl@@jng into a measuring cylinder and then it igped for
about 200 times or more until constant volume wetsesved. From this, the tapped density is calcdlatging the
formula mentioned below. It is expressed in g/cc.

Pe

_ w
= v,
Where,

w = mass of the powder

Vt = tapped volume of powder

2.3.Flow properties (Angle of Reposef):
Angle of repose is considered as the maximum ahgleis possible between the surface of a pilecefder and the
horizontal plane. It was determined by using furmekhod. Take 10gm of powder and transfer it iti® funnel
keeping the orifice of the funnel blocked by usihg thumb. The lab jack was adjusted in such athatythe lower
plate will maintain about a 6.4mm gap from the dwttof the funnel stem and from top of the pile. Whke
powder is emptied from the funnel, the height & (fh) and the radius of base (r) were measuragsing the ruler.
The procedure was repeated for about 3 times adttie average value was noted down. The anglepoke was
calculated by using equation.

8 = tan"1(h/))
Where,
0 = angle of repose
h = height of the heap
r = radius of the heap

Table-1: Relationship between angle of repos@)(and powder flow

S.No | Angle of reposd)) | Type of flow
1 <25 Excellent
2 25-30 Good
3 30-40 Passable
4 >40 Very poor

2.4. Measurement of Powder Compressibility:

i. Compressibility Index:

Compressibility index is used to measure potesti@ngth of a powder which could build up in itstain a hopper

and also the ease with which such an arch coultrbken. Compressibility index was determined byrGar

consolidation index:

tappeddensity — poureddensity
*

CI(%) = 100

tappeddensity

Table-2: Carr’'s index as an indication of granule bow properties

33-38 | Very pool
>4C | Very very poo

S.Nc | % Cl | Flow Property
1 5-12 | Excellent
2 12-16 | Good
3 18-21| Fair to passable
4 23-25| Poor
5
6
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ii. Hausner’s Ratio:
It is the measurement of frictional resistancehefdrug. The ideal range should be 1.2-1.5 anad& determined by
the following formula:

, . Tapped density
Hausner’'sratio= ——
Poured density

Table-3: Hausner's ratio as an indication of granut flow properties

S.No | Hausner's ratio Properties
1 1.00-1.11 Excellent
2 1.12-1.1¢ Gooc
3 1.19-1.2¢ Fair
4 1.26-1.34 Passable
5 1.35-1.45 Poor
6 1.46 —1.59 Very poor
7 >1.60 Extremely poo

II.  Formulation:
A. Blend preparation of immediate release [14] layer:
1.Sifting: Sumatriptan succinate, sodium starch glycolate, itah microcrystalline cellulose was sifted thrdug
40 mesh sieve.
2.Dry mixing: Sumatriptan succinate was mixed with sodium stghgtolate and then the materials of step 1 were
added and mixed for 15 min.
3.Pre-lubrication: Talc was sifted through 40 # sieve and addeda@bove mixture and mixed.
4.Lubrication: Magnesium stearate was sifted through 60 # siedeadded to the above mixture and mixed well.

Table-4: Composition of Sumatriptan succinate Immeihte Release [15] Layer

Ingredients Amount in mg/tablet
Sumatriptan succinate 50 mg
Sodium starch glycolate 10 mg
Microcrystalline cellulose 15 mg
Mannitol 20 mg
Magnesium stearate 3mg
Talc 2 m¢
Total 100mg

B. GRANULES PREPARATION OF SUSTAINED RELEASE [16] LAYE R:

1.Sifting: Sumatriptan succinate, Sodium alginate, Hydroxydpgt methyl cellulose K4M, Hydroxyl propyl
methyl cellulose K100M, starch, Mannitol, Poviddie30) were sifted through 40 mesh sieve (stage 1).
2.Granulation:

a.Dry mixing: First the drug, polymer and Povidone (K-30) wereetain a mortar and mixed well. Then starch
was added to the above mixture and mixed andM@itnitol was added and mixed well.

b.Granulation: Granules were prepared by adding isopropyl alcohol

c.Drying: The produced Sumatriptan succinate granules wésd dir air Oven at 50°c.

3.Sieving: Dried granules were passed through 20 mesh sieve.

4.Lubrication: Sifted granules were transferred to a blender. Msigim stearate and talc which were sifted
through 60 mesh sieve were added to the granutesaed gently for 2 min.

Tablet-5: Composition of Sumatriptan succinate Sustined Release [17] Layer

S.No Ingredients(mg) F1| F2| F3| F4| F5
1. Sumatriptan succinate 200 200 200 200 200
2. Sodium alginate - 25 25 5 .
3. HPMC K 15 25 - 25 - -

4. HPMCE 15 25| 25 - - 50
5. Starch 40| 40| 40 4@ 4
6. Magnesium stearate 5 5 g b b
7. Talc 3 3 3 3 3

8. Mannitol 94 | 94| 94| 94| 94
9. PVP 8 8 8 8 8
10. | Total 400| 400 400 40p 4d0
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Drug-Excipient Compatibility Studies by FTIR:
Infrared spectroscopy is considered as one of th&t powerful analytical techniques to identify ftinnal groups
of a drug.

Method:

Compatibility study was performed by the preparataf compatibility blends at different ratios offfdrent

excipients with the drug, based on their tentativerage weight. These blends that are prepared st@red at the
accelerated condition of 400C and 75% RH and coms@mples will be stored at 400C. The ratio of dtag
excipient will be varied from 1:1 to 1:10 dependioig the purpose of their use and so the samples lept in

double lined poly bags. Then samples were evaldatethe change in their physical characteristiéth weference
to its control sample which are stored at 400Cdbout period of 15 days. In the present study,pibt@assium
bromide disc (pellet) method was employed. Chemstaility was confirmed by FTIR spectrometry.

H‘ NO INTERACTION ‘
J

. EXCIPIENTS
LARATIO |—— | IRSPECTROSCOPY || RECOMMENDED

ALTERNATIVE
EXCIPIENTS

EXCIPIENTS
—>{ INTERACTION

Fig-1: Drug-Excipient Compatibility Studies by FTIR

IV. POST-COMPRESSION PARAMETERS:

1.Hardness:

Hardness indicates the ability to withstand meatanshocks while handing. The hardness of the tabilas
determined using Monsanto hardness tester. Itpsesged in kg/cm2. About five tablets will be ramdyp selected
and then hardness of the tablets was determined.
2.Friability test:

The friability of tablets will be generally detemmeid by using Roche friabilator. It is expressegdéncentage (%).
About twenty tablets were initially weighed (Wi) datransferred into friabilator. The friabilator waperated at
25rpm for 4min or run up to 100 revolutions. Thelétss were weighed again (Wf). The % friability wimen
calculated by:

Wt(initial) — Wt(final)

%Friability = We(initial * 100

3.Uniformity of weight (Weight variation test):

20 tablets were weighed individually. Average weiglas calculated from the total weight of all tableThe
individual weights were compared with the averagégiv. The percentage difference in the weightatem should
be within the permissible limits (+3%). The per@aye deviation was calculated using the followingrfola:

Individual Weight — Average weight
*100

9% Deviation =
% Deviation Average Weight

Table-6: Weight variation of tablet

Average weight of a tablet| Percentage deviation
130 mg or less _+10
>130 mg and <324 mg _+75
324 mg or more _+5
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4.Disintegration [18] test:

The disintegration time for immediate release layas determined using the disintegration test f§ifjaratus. One
tablet was placed in each of six tubes placedbeaker containing 1000ml of purified water maintgirat 37+20C
and the apparatus was operated. The time takehddablets to disintegrate and pass through ttehmas noted.

5.Drug content:

Twenty tablets were weighed and transferred intaaatar, crushed them into fine powder and mixedl.vilgie
sample powder equivalent to 250 mg of drug was rately weighed and transferred to a 100 ml voluindtask.
About 50 ml of phosphate buffer of 5.8 was added and sonicated to dissolve. The \@eas made up to the
mark with diluent and mixed well. 1 ml of this stin was diluted to 100ml with the same diluent amded. Then
the amount of drug was determined by measuring dfsorbance of the solution using UV-Visible
spectrophotometer.

6.In-vitro drug release study:

Apparatus : Dissolution Apparatus USP Type Il (Paddle)

Medium : pH 1.2 HCI Buffer for 2hours and then
Phosphate buffer of pH 6.8

Volume : 900ml

Speed : 50 rpm

Time intervals : 5, 10, 15, 30min, 1, 2, 4, 6, 8, 10, 12hr.

Temperature : 37+20C

Equipment : UV-Visible spectrophotometer

Wavelength : 226nm

Procedure:

The dissolution test apparatus was kept as peatibge conditions. One tablet was placed in eacolison bowl
and the apparatus was run. After specified timerial, 5ml of liquid was withdrawn from the zonedway
between the top of rotating paddle and surfaceisgotbtion medium and 1cm away from the wall of j@he
solution was filtered through 0.45u membrane filtefecting the first few ml of the filtrate intoseparate test tube.
Further 1ml was diluted to 10ml with the dissolatimedium. Again 1ml of resulting solution was diddtto 10ml|
with dissolution medium and mixed well. The instemhwas switched on and stabilized. The instrumes made
up to zero and then the absorbance of blank anglsawas measured at 226nm using the dissolutioriumeds
blank.

7.Calculation:

The % drug release of Sumatriptan succinate présehé tablet was calculated by using the formula:

Obsorbance obtained * Amount of dissolution * Dilution
factor * Standard concentration

Standard obaorbance * 1000
Amount dissolved

Percentage dissolved = Total drug * 100

Amount dissolved =

8.DATA ANALYSIS (CURVE FITTING ANALYSIS)

To analyze the mechanism of the drug release nagtiés of the dosage form, the data obtained \pkrted as:
1.Cumulative percentage drug released Vs time-(Vitro drug release plots).

2.Cumulative percentage drug released Vs Squareofdihe (Higuchi's plots).

3.Log cumulative percentage drug remaining Vs tinmes{forder plots).

4.Log percentage drug released Vs log time (Peps)pl

i. Higuchi release model:
To study the Higuchi release kinetics, the releate data were fitted to the following equation,

Q. = K.t'/?
Where,
Q.-The amount of drug release
K- Release rate constant and
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t - Release time

When the data is plotted as a cumulative drug seleaersus square root of time, yields a straiget indicating
that the drug was released by diffusion mechanism.slope is equal to ‘K’.

Korsmeyer and Peppas release model:
The drug release data was fitted to the followiqgation,

M
t/MOO = K. tn
Where,
Mt/M - The fraction of drug release,
K - The release rate constant,

t - The release time,
n - The diffusion exponent for the drug release.
When the data is plotted as log % of drug releasddg time,

The ‘n’ value is used to characterize differeneasle mechanisms as given in the following table:

Table-7: Different release mechanisms.

Diffusion exponent (n) | Overall solute diffusion mebanism
0.45 Fickian diffusion
0.45<n<0.89 Anamolous (non — Fickian) diffusign
0.8¢ Case- Il transpor
n>0.89 Super case — |l transport

Zero order release kinetics:
To study the zero — order release kinetics, theagsd data was fitted to the following equation:
Q= Qo + Kot
Where,
Qt- The amount of drug released
QO- The initial amount of drug in solution, it isually zero
KO- The release rate constant and
t - Release time

When the data is plotted as cumulative percent delepse versus time, if the plot is linear thendhata obeys zero
— order release kinetics, with a slope equal to Ko.

First order release kinetics:
To study the first — order release kinetics, tHease data was fitted to the following equation:

1 =1 + K
0g Q, =logQ, 2303

When the data is plotted as log cumulative % delgase versus time, it yields a line with slope K.
RESULTS AND DISCUSSION

A. Pre-formulation studies of sumatriptan succinate:
1.Calibration curve for pH-1.2 HCI buffer

Table-8: Standard curve of pH-1.2 HCI buffer limits

Data Result
Medium | HCI Buffer
Amax 226 nn
R2 0.9992
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Fig-2: Calibration curve of pH- 1.2 HCI buffer

Table-9: Absorbance of pH-1.2 HCI buffer

S. No | Concentration fig/ml) | Absorbance at 226 nm
1 2 0.118
2 4 0.215
3 6 0.323
4 8 0.446
5 10 0.553

2.Calibration curve for pH -6.8 Phosphate Buffer:

Table-10: Standard curve of pH-6.8 phosphate buffelimits

Data Result
Medium | Phosphate Buffef
Amax 226 nm
R2 0.9995

Table-11: Absorbance of pH - 6.8 phosphate buffer

S. Nc | Concentration (ug/ml) | Absorbance at 226 nr
1 2 0.246
2 4 0.456
3 6 0.695
4 8 0.929
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Fig-3: Calibration curve of pH - 6.8 phosphate bufér

B. Pre-formulation evaluations [20]:
1.Organoleptic properties:

i. Colour: The colour was found to be white to off-white.
ii. Taste & odour: Sumatriptan succinateas found to be bitter in taste and odourless.

2.Physical characteristics:

i. Solubility: Sumatriptan succinateas found to be soluble in water

Table-12: Different solvents and their concentratios

0.35

o
w

0.25

©
N}

0.15

Absorbance at 226nm

o
[uny

0.05

Solvent Concentration
Water 0.388
Phosphate buffer 0.176
Ethanol/Methanol 0.122
0.45
0.4 Water

Methanol

Fig-4: Solubility of sumatriptan succinate in different solvents
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ii. Loss ondrying:

iii. Micromerit|

Table-13: Loss on drying of Sumatriptan succinate

Sl

No | Test

Specification

Observations

1 Loss on drying

Not more than 0.5%

0.3%

ic properties:

Table-14: Evaluation [21] of micromeritic properties of Sumatriptan succinate

- 5 - -
S.No Material Bulk density Ta_pped /o_Carr S Haus_ner S Angle of
(g/cc) density(g/cc) index ratio repose
Sumatriptan 0.625 0.833
L succinate glcc glcc 24.96 13328 38.6
Table-15: Evaluation of granules of Sumatripta succinate sustained release layer
Formulation | Bulk density (g/cc) | Tapped density (g/c) | Angle of repose§) | Carr's index (%) | Hausner's ratio
F1 0.29+0.00 0.35+0.01 26.71+2.07 21.54+1.03 1.27+0.01
F2 0.30+0.00 0.37+0.01 25.27+1.53 21.43+1.05 1.27+0.01
F3 0.30+0.00 0.34+0.00 17.90+0.48 15.65+0.44 1.18+0.006
F4 0.33+0.01 0.37+0.00 23.74+2.45 15.41+1.21 1.18+0.01
F5 0.30+0.01 0.37+0.02 23.81+4.83 19.37+2.53 1.24+0.03

Table-16: Evaluation of Sumatriptan succinate irmediate release layer

Bulk density (g/cc)

Tapped density (g/cc

Angle akpose )

Carr's index (%)

Hausner's ratio

iv.

pH of solution:

0.534+0.01 0.948+0.04 43.84+1.783 44.2+3.83 1.794+40.12
The pH of Sumatriptan succinaelutionwas found to be 9.63, 4.21 to 5.67 and 12.
C. Drug - excipient compatibility studies by FTIR:
Table-17: Interpretation of sumatriptan by FTIR
Group | Type of stretching | Range cm-1| Observed rangem-1
N-H bending 1500-1650 1562.48
C-N vibration 1000-1400 1294.92
S=0 stretching 1050-1400 1135.60
]
aRGRER
(<O
8 - AN
3 A R\.\\ ‘
o T . |
-2} ~/«\‘
_ | N 1
VR TY
8 AN A »"
. Y I: ‘““‘.‘;"f M/ """ " /"i'
@ V 1 \f W |
] ..“ U “v |
g - V
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Fig-5: The compatibility study of pure drug of Sumdriptan Succinate
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Fig-6: The compatibility study of Formulation 2

(<
8 -
8 -
'? -
8 -
8 -
9 -
1 T T T T 1
3500 3000 2500 2000 1500 1000 500

Wawenumber cm-1
Fig-7: The compatibility study of HPMC E15, HPMC K15 and Formulation 2

D. Post-compression parameters:
i. Physical parameters:
The tablets were evaluated for hardness, friakdlitgt weight variation and the results were givethéntable.
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Table-18: Evaluation [22] of bi-layer tablets of Smatriptan succinate: F1 to F5

Formulations Hardness Friability Weight variation Disintegration time Drug content
(kg/icm2) (%) (mg) (sec) (%)
F1 7.8+0.21 0.19 499.85+0.97 71+0.65 98.79+0.38
F2 8+0.3€ 0.24 501.4%+1.1F 67+0.6¢ 99.6¢+0.4¢€
F3 7.240.21 0.2Z 500.7%+0.87 71+0.5¢ 97.65£+0.51
F4 6.8+0.38 0.18 498.25+1.24 68+0.61 99.95+0.43
F5 7.5+0.25 0.16 500.85+0.96 82+0.84 98.65+0.05

In vitro drug release studies:

The dissolution studies were carried out in pH2-HCI for 2 hours and then in Phosphate buffertof 16.8.

Apparatus : Dissolution Apparatus USP Type Il (Paddle)

Medium : pH - 1.2 HCI for 2 hours and then Phosphate budfétH - 6.8.
Volume :900ml

Speed 50 rpm

Time intervals :5min, 10min, 15min, 30min, 1, 2, 4, 6, 8, 10hr aathr.
Temperature  : 37+0.50C.

Table-19: % dissolved of sumatriptan succinate taleits of F1 to F5

% drug released
F1 F2 F3 F4 F5
5min 28.12| 34.84 2211 24.78 29.43
10min 58.26| 61.63 70.30 63.62 67.65
15min 73.61| 83.70 75.09 81.04 78.82
30min 87.06] 93.04 89.0f 86.41 94.40

Time (hrs)

1 98.4f | 99.71 | 95.7¢ | 97.11 | 97.7C

2 2242 17.42) 19.28 1977 2141
4 37.64| 33.57] 34.7% 32.64 3749
6 51.12| 53.56] 59.38 56.78 57.40
8 61.15| 69.82) 76.91 67.4p 69.%2
10 87.18| 86.15 85.9 7430 88.74
12 97.12| 99.89 96.55 9451 95.93

Table-20: % pure drug dissolved of sumatriptan sucoate tablet

S. Nc | Time (min) | % pure drug releasec

1. 5 91.2
2. 10 93.7
3. 15 96.2
4. 30 98.7
5. 60 99.€

6. 90 99.€

7. 120 99.6

Table-21: The cumulative percentage drug release 6f1-F5

S No Time | Cumulative percentage (%) drug release for 200mg
"] (hrs) F1 F2 F3 F4 F5
1 0 0 0 0 0 0
2 2 4494« | 3494« | 39.36¢ | 40.36: | 43.72¢
3 4 75.522 68.521 70.92] 66.624  76.512
4 6 102.312| 109.312 121.201 115.784 117.152
5 8 122.525| 142.52% 156.943 137.681 141.388
6 10 174.584| 175.829 175.321 151.652 181.112
7 12 194.523] 199.784 197.042 192.888 195.Y84
8 R2 0.98¢ 0.996¢ | 0.978: | 0.979¢ | 0.983:
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The graph between Time and Cumulative % drug reléask,
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Fig-8: The zero order of Formulation 2 (F2)
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Fig-9: The first order of Formulation 2 (F2)
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The graph between Cumulative % drug release vs time
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Fig-10: The zero order of Formulation 1 to Formulaton 5 (F1 — F5)

The graph between square root of time and cumulate percentage drug released for
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Fig-11: The graph of Higuchi model of Formulation 2(F2)
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The graph between Log % drug release and Log time

T 25
g y =2.1383x
g R?=0.7059
@ 2 *—¢
©
o 1.5 ®
(@)
8
s 1
o
]
o
o 0.5
(@]
3 /
0 T T

o

0.2 0.4 0.6 0.8 1 1.2

Log time (hrs)

Fig-12: The graph of Peppas model of Formulation 2F2)

Table-22: The Regression (R2) time of Formation 2 (F2)

Formulation | Zero order | First order | Higuchi | Peppa:

E2 R2 R2 R2 R2
0.9964 0.783 0.9726]  0.705p
DISCUSSION

In the present work we prepared bi-layered tabletumatriptan succinate which contains sustaingerlédayer-1)
and immediate layer (layer-2). We prepared fivarfalations with varying concentrations of polymersls as
sodium alginate, HPMC K15 and HPMC E15 in sustaiteer and sodium starch glycolate was used in
immediate layer as super disintegrant. Sustaingel lia prepared by using wet granulation method iemdediate
layer is prepared by using direct compression nmetho

The calibration curve of Sumatriptan succinatedsried out in both 1.2 pH HCI buffer and 6.8 pH Bploate
buffer. The absorbance is measured atiimax of about 226nm. The regression value of pHHQ buffer is
0.9992, where as the regression value of pH 6.8ttaie buffer was found by 0.9995.

The solubility studies were carried out in varics@vents such as water, ethanol and phosphate rbuffes
solubility sumatriptan succinate (mg/ml) in watphosphate buffer and ethanol are found to be 0.838,6 and
0.122 respectively.

The micromeritic properties of sustained and imratediayer of all the five formulations are:

1.The bulk density of the sustained layer found tdarbéhe range between 0.29-0.33 and for immediyerl is

0.54.

2.The tapped density values for all the formulatisnostained layer ranges between 0.34-0.37 and fowetiate

layer is 0.94.

3.The angle of repose values for all the formulatisostained layer ranges between 17.9-26.7. Acogrtbn
standard values 25 to 30 indicates the flow is gaod less than 25 indicates the flow is excellEot.immediate
layer the value is 43.8 and according to standhalyalue is greater than 40, so it indicates ffloor.

4.The Carr’'s index values for all the formulationststined layer ranges between 15.4-21.5. Accordirsiandard
values 12 to 16 the flow is good and 18 to 22 iattiche flow is passable. For immediate layer tdaevis 44.2 and
according to standard greater than 40 indicatesp@or flow.
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5.The Hausner’s ratio values for all the formulatiamfssustained layer ranges between 1.18-1.27. Altogrto
standard values 1.18 to 1.25 the flow is fair Wicates flow is fair. For immediate layer the vaisel.74 and
according to standard greater than 1.6 is very [floar. With this the granules of SR layer were fduo be free
flowing materials by the addition of small amoumts glidants to improve the flow if necessary andwad
suitability to be compressed as tablets of expewtEdht.

The drug — excipient compatibility studies were dwacted by using FTIR. There is a no appearance or
disappearance of any characteristic peaks. So there interaction between drug and excipients vieoed. The
compatibility of formulations was satisfactory.

Evaluation of bilayered tablets
Then all the formulations of bi-layered tabletsfifuhe official requirements of uniformity of doga units. The
average percentage of deviation of 20 tablets cfi éamula was less than +5 to -5%.

1.The Hardness values for all the formulations ramgigveen to 6.8-8.0 kg respectively.

2.The Friability values for all five formulations dfi-layered tablets are found to be between 0.18g:eent
respectively.

3.The Weight variation values for all five formulat® of bi-layered tablets are found to be betwees+Z®Lmg
respectively.

4.The disintegration time for all five formulationd bi-layered tablets is found to be between 67-8208ds
respectively.

5.The drug content (%) for all five formulations of-layered tablets are found to be between 97.6-99.9
respectively.

6.The formulation 1 contains Drug, HPMC K15and HPM®C5EN the ratio of 1:0.125:0.125 and its resulthod
invitro drug release (dissolution studies) werenfibto be 97.12.

7.The Formulation 2 contains Drug, sodium alginaté BIPMC E15 in the ratio of 1:0.125:0.125 and itsuteof
the invitro drug release (dissolution studies) wertend to be 99.89.

8.The Formulation 3 contains Drug, sodium alginatd BIPMC K15 in the ratio of 1:0.125:0.125 and itsule of
the invitro drug release (dissolution studies) werend to be 96.55.

9.The Formulation 4 contains Drug and sodium alginatéhe ratio of 1:0.25 and its result of the ineitdrug
release (dissolution studies) was found to be 94.51

10.The Formulation 5 contains Drug and HPMC E15 inrtite of 1:0.25 and its result of the invitro driejease
(dissolution studies) was found to be 95.93.

11.The zero-order regression values of the fives féatrans F1, F2, F3, F4 and F5 were found to be$).9896,
0.978, 0.979 and 0.983. Due to the above resuétsfdimulation 2 is considered as the best formufatiThe
remaining results of the formulation 2 such asesgion values of Peppas and Higuchi plot were fdarzk 0.973
and 0.983 respectively.

12.The in-vitro drug release for sustained releasge(ld) was about 99.87% in 12 hrs for F2 formulatéond for
immediate layer (layer-2) it is 99.71% in one hddience of its satisfactory values F2 is conside®the optimized
formulation.

CONCLUSION

1.In vitro drug release studies recommended the mtofdw further in vivo [23] studies and stabilityudies and
which may improve patient compliance.

2.From the literature it was known that sumatriptarused as conventional [24] dosage form in thdrreat of
migraine. Combination of immediate release layef sustained release layer improve the patient damgs.
3.From the result F2 has been selected as best fatimmulamong all the other formulation. F2 providstér in
vitro release from layer one and two (1 & 2).

4.The data obtained from in vitro release study wasdf to various mathematical models like Zero orderst
order, Higuchi model and Peppas model.

The result of mathematical fitting of data obtairiedicated that, the best fit model in all the cas@s found to be
diffusion for optimize formulation F2. Thus theeake of the drug from the dosage form was fourwettéero order
kinetics.
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CONCLUSION

1.This work involves the formulation development, iopzation and invitro evaluation [25] of bi-layeallet
containing sumatriptan succinate as immediate seleend sustained release layers. In which sodiarchst
glycolate used as super disintegrant and the hyiiopnatrix formers such as sodium glycolate, koydr propyl
methyl cellulose (HPMC K15) and hydroxy propyl mgtbellulose (HPMC E15) for immediate release layer
2.Bi-layered tablet showed the initial burst effentadrder to release dose of immediate release laydrthen
followed by sustained layer release of Sumatrigtamearly 12hrs indicating the promising potentélbi-layer
tablet of Sumatriptan succinate to consider as lernative to the conventional dosage form for tireent of
migraine.

3.To minimize the critical process parameter, direompression method was selected for the formulatibn
sumatriptan succinate immediate layer.

4.Under the pre-formulation studies API characteriratand drug — excipient compatibility studies weegried
out.

5.The polymer and other excipients are selected bageithe satisfactory results produced during dixmpgent
compatibility studies to develop new formulation.

6.The invitro study showed that the formulation FZwaeally suited to be sustained release formulatio

7.The final suitable formulation was achieved frdigfuby wet granulation technique for layer-1 andedit
compression for layer-2.

8.HPMC E15, sodium alginate and drug in the rati@®f25:200 produced desired release profile for Suptan
succinate sustained release layer as per in hpacifigation.
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