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ABSTRACT

The main objective of present investigation isdonulate the sustained release tablet of Metopr&atcinate
using3? factorial design. Metoprolol Succinate, is a sékegp;blocker, to treat Hypertension & Heart Failure. The
SR tablets of Metoprolol Succinate were preparedleying different concentrations of HPMCK15M and
HPMCK100M in different combinations as a rate refants by Direct Compression technique usiAdagtorial
design. The quantity of rate retarders, HPMCK15M &iPMCK100M required to achieve the desired drugase
was selected as independent variablesaXd X respectively whereas, time required for 10% of ddigsolution
(tr099), 50% (to%s), 75% (509 @and 90% (o) Were selected as dependent variables. Totalg formulations were
designed and are evaluated for hardness, friabilihickness, % drug content, In-vitro drug releabeom the
Results it was concluded that all the formulatioerevfound to be with in the Pharmacopoeial limitelathe In-
vitro dissolution profiles of all formulations wefiéted in to different Kinetic models, the stdtiat parameters like
intercept (a), slope (b) & regression coefficient (vere calculated. Polynomial equations were digyed fort;y,,
tso0e, L7506, toose, Validity of developed polynomial equations werdfiggt by designing 2 check point formulationg(C
C,). According to SUPAC guidelines the formulation)(Eontaining combination of 10% HPMCK15M and 10%
HPMCK100M, is the most similar formulation,£82.38 & No significant difference, t= 0.0216) toarketed
product (Metocard). The selected formulation)(follows Higuchi’'s kinetics, the mechanism of dretease was
found to be Super case Il transport (Non-Fickian,00981).

Keywords: Metoprolol Succinate, Factorial Design, SustaineteRse Tablet, HPMCK15M, HPMCK100M, Non
Fickian Mechanism, Super Case-ll Transport.

INTRODUCTION

Oral administration is the most convenient, widetiized for both conventional and novel drug defiy systems,
and preferred route of drug delivery for systemiticm. Tablets are the most popular oral solid falations
available in the market and are preferred by pttiand physicians alike. There are many obviousomeafor this,
not the least of which would include acceptancéheypatient and ease of administration . In lomgitéherapy for
the treatment of chronic disease conditions, cotimeal formulations are required to be administeirednultiple
doses and therefore have several disadvantagegsdijever, when administered orally, many therapeagients are
subjected to extensive presystemic elimination astrgintestinal degradation and/or first pass hepagtabolism
as a result of which low systemic bioavailabilitpydashorter duration of therapeutic activity andnfation of
inactive or toxic metabolites [2].
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The concept of regulating drug delivery in the harbady has been in existence for many years bea#usajor
benefits such as improved patient compliance armtedsed side effects. Many innovative methods Hmeen
developed in the last few years for obtaining meditdrug release.

Over the past 30 years, as the expense and cotigrlisanvolved in marketing new drug entities hawvereased,
with concomitant recognition of the therapeutic @bages of controlled drug delivery, the goal ia tesigning
sustained —or controlled delivery system is to oedine frequency of dosing or to increase effenggs of the drug
by localization at the site of action, reducing tlese required, or providing uniform drug delivgsy.

Sustained release dosage forms may be definedyadrag or dosage form modification that prolongad bot
necessarily uniform release of drug. The goal sfistained release dosage form is to maintain teatapblood or
tissue levels of the drug for an extended peridus Ts usually accomplished by attempting to obteéno-order
release from the dosage form. Zero-order releassstitates the drug release from the dosage form igha
independent of the amount of drug in the deliversteam (i. e., constant release rate). Sustainezhsel systems
generally do not attain this type of release angallg try to mimic zero-order release by providitigig in a slow
first-order fashion (i. e., concentration depenjleBystems that are designated as prolonged retzasalso be
considered as attempts at achieving sustainedseetéglivery [4,5].

Sustained release tablet allowing a 2 fold or greduction in frequency of administration of aglin comparison
with the frequency required by a conventional desfagm [6,7].Sustained release products provide advantage over
conventional dosage form by optimising biopharmécep pharmacokinetics and pharmacokinetics progsecf
drug. Sustained release dosage forms have been demedsivaimprove therapeutic efficiency by maintenaote

a steady drug plasma concentration [8,9].

Oral controlled drug delivery system represents aintihe frontier areas of drug delivery system ides to fulfill
the need for a long-term treatment with anti-H\éatp [10]. Among the different controlled drug sely (CDD)
systems, matrix based controlled release tabletdtations are the most popularly preferred forcdsvenience to
formulate a cost effective manufacturing technolagyommercial scale. Development of oral contlielease
matrix tablets containing water-soluble drug hasagks been a challenging because of dose dumpingtaue
improper formulation resulting in plasma fluctuatiand accumulation of toxic concentration of drug][ The use
of polymers in controlling the release of drugs hasome an important tool in the formulation of haceutical
dosage forms. Over many years, numerous studies haen reported in the literature on the applicatid
hydrophilic polymers in the development of contedlirelease matrix systems for various drugs [124]3,

Since the early 1950s, the application of polymengterials for medical purposes is growing veryt.f@olymers
have been used in the medical field for a largerexfl5]. Natural polymers remain attractive priilyabecause
they are inexpensive, readily available, be capablthemical modifications, non-carcinogenicity, coadhesivity,
biodegradable, biocompatible, high drug holdingazdty and high thermal stability and easy of corapien[16].
This led to its application as excipient in hydridghdrug delivery system. The various natural guamsl mucilages
have been examined as polymers for sustained drlegse in the last few decades for example; guam gu
tragacanth gum, Xanthan Gum, pectin, alginatesHtdrophilic polymers such as hydroxypropyl metlejiiclose
(HPMC), hydroxypropylcellulose, chitosan, carborimethe development of a sustained release tablagioform.
These dosage forms are available in extended eel¢ageted release, delayed release, prolongémh atbsage
form. Some factors like molecular size, diffusivipKa-ionization constant, release rate, dose tafdlisy, duration
of action, absorption window, therapeutic indexgptpin binding, and metabolism affect the desigrsustained
release formulation. The future of sustained relgasducts is promising in some area like chronophaokinetic
system, targeted drug delivery system, mucoadhesjgem, particulate system that provide high psemand
acceptability.

Developing oral-sustained release formulationsHighly water-soluble drugs with constant rate dease has
become a challenge to the pharmaceutical techretfodiast release drug generally causes toxicitgtiformulated
as extended release dosage form. Among variousufation approaches, in controlling the release afewsoluble
drugs, the development of sustained release cgateuiles has a unique advantage of lessening trecelof dose
dumping which is a major problem when highly wateluble drug is formulated as matrix tablets. Mofthe

researchers have worked on matrix tablets and laydtied matrix tablets. Among numerous approaahesal SR
formulation, matrix system of dosage form provedéopotential because of its simplicity, ease ohufacturing,

low cost, high level of reproducibility, stabilitgase of scale up, and process validation [17].
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Oral sustained release dosage form by direct casnjme technique is a simple approach of drug dsliggstems
that proved to be rational in the pharmaceuticaharfor its ease, compliance, faster productiooicairydrolytic or
oxidative reactions occurred during processingosfagie forms [18].

The selection of the drug candidates for sustairéghse system needs consideration of several diojteutical,
pharmacokinetic and pharmacodynamic propertiesugf tholecule [19].

In the present study, a sustained release dosageofoMetoprolol Succinate has been developedéhables less
frequent administering of drug.

Cardiovascular functions such as heart rate (HHR) ldood pressure (BP) show 24 h variation. Thedieece of
cardiovascular diseases such as acute myocardaktion, strokes and arrhythmia also exhibits rcldaurnal
oscillation. Since most of these disorders candéedatal or severe outcomes, it is important teidlte the precise
mechanism of the onset of these diseases. Thiadime occurrence is believed to be tightly assediatith an
internal clock.

Metoprolol ((+)-1-(isopropyl amino)-3-[p-(2-methoethyl)]- 2-propanol succinate) is a selective tmleenergic
receptor blocker useful in treatment of hypertemsiangina and heart failure. Metoprolol succinateaiwhite
crystalline powder with high aqueous solubility amgh permeability throughout gastrointestinal trgg9]. Half-
life of metoprolol succinate ranges from 3 to 2h][

Development of dosage form depends on chemicalr@abfi the drug/polymers, matrix structure, swelling
diffusion, erosion, release mechanism and theva gnvironment.

It is an important issue is to design an optimif@unulation with an appropriate dissolution rateairshort time
period and minimum trials. Many statistical expegittal designs have been recognized as useful tpodsiito
optimize the process variables. For this purpossponse surface methodology (RSM) utilizing a poigial
equation has been widely used. Different types 8MRlesigns include 3-level factorial design, cdmtanposite
design (CCD), Box-Behnken design and D-optimal glesResponse surface methodology (RSM) is used when
only a few significant factors are involved in erp®ental optimization. The technique requires less
experimentation and time, thus proving to be fareveffective and cost-effective than the convertionethods of
formulating sustained release dosage forms [22] .

Hence an attempt is made in this research workrnoilate Sustained release (SR) Tablets of Metop&iccinate
using HPMCK15M and HPMCK100M. Instead of normal andl method, a standard statistical tool design o
experiments is employed to study the effect of fdation variables on the release properties.

Large scale production needs more simplicity inforenulation with economic and cheapest dosage .fdime SR
tablets formulation by direct compression methoh@st acceptable in large scale production.

A 3 full factorial design was employed to systematicatudy the drug release profile . A fill factorial design
was employed to investigate the effect of two irefefent variables (factors), i.e the amounts of HRIVY&M and
HPMCK100M on the dependent variables, i.@gyttsow t750 toows ( Time taken to release 10%,50%,75%,90%
respectively)

MATERIALS AND METHODS

Materials used in this study were obtained fromdtiferent sources. Metoprolol Succinate was a gafnple from
Aurobindo pharma Ltd, Hyderabad, India. HPMCK15MHPMCK100M, Di Calcium Phosphate and Micro
Crystalline Cellulose were procured from Loba Cleerfiivt.Ltd, Mumbai. Other excipients such as Tald an
magnesium stearate were procured from S.D. FinenChtl., Mumbai.

Formulation Development of Metoprolol Succinate Susined Release Tablets:

The factorial design is a technique that allowsnidieation of factors involved in a process andesses their
relative importance. In addition, any interactigiveen factors chosen can be identified. Constmaif a factorial
design involves the selection of parameters andhbée of responses [23]

A selected three level, two factor experimentaligte§3 factorial design) describe the proportion in which the
independent variables HPMCK15M and HPMCK100M weseduin formulation of Metoprolol Succinate sustdine
release (SR) Tablets. The time required for 1Q0%)(t50% (tow), 75% (509 and 90% (o) drug dissolution were
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selected as dependent variables. Significance teverse chosen at 95% confidence interval (p<0.05)Hmal
Equations. Polynomial equations were developedfgs tsow trses toow (Step-wise backward Linear Regression
Analysis).

The three levels of factor X(HPMCK15M) at a concentration of 5%, 10%, 15%.ethrdevels of factor X
(HPMCK100M) at a concentration of 5%, 10%, 15%.(%hwespect to total tablet weight) was taken as th
rationale for the design of the Metoprolol Sucan8R tablet formulation. Totally 9 Metoprolol Sutaie sustained
release tablet formulations were prepared emplogelgcted combinations of the two factors i£ X, as per 3
Factorial and evaluated to find out the signifieané combined effects of XX, to select the best combination and
the concentration required to achieve the degirebbnged/ sustained release of drug from the dofagn.

Preparation of Metoprolol Succinate Sustained Relese Tablets:

All ingredients were collected and weighed accuyat8ift Metoprolol Succinate with Microcrystallin€elulose
and polymers through sieve no. 44# and then rinderemaining excipients. Sift colloidal siliconadide (Aerosil-
200) and magnesium stearate separately, througle gie. 60#. Pre-blend all ingredients (except éni-
magnesium stearate) in blender for 15 minutes. Addjnesium stearate and then again blend for 5-Gitasn
Lubricated powder was compressed by using rotdrgtgunching machine (RIMEK), Ahmedabad). Compees
tablets were examined as per official standards wrafficial tests. Tablets were packaged in wetised light
resistance and moisture proof containers.

Experimental Design:

Experimental design utilized in present investigatifor the optimization of polymer concentrationcisuas,
concentration of HPMCK15M was taken ag ahd concentration of HPMCK100M was taken asB&perimental
design was given in the Table 1. Three levels wetected and coded as -1= 5%, 0=10%, +1=15%. Famfal all
the experimental batches were given in Table 224

TABLE 1: EXPERIMENTAL DESIGN LAYOUT

Formulation

Code X1 X2
F 1 1
F, 1 0
Fs 1 -1
F, 0 1
Fs 0 0
Fs 0 -1
F -1 1
Fs -1 0
Fo -1 -1
Cy -0.5 -0.5
C, +0.5 +0.5

TABLE 2: FORMULAE FOR THE PREPARATION OF METOPROLOL SUCCINATE SUSTAINED RELEASE TABLETS AS PER
EXPERIMENTAL DESIGN

. Quantity of Ingredients per each Tablet (mg)

Name of Ingredients = F, = F. F. Fe F, Fs Fo
Metoprolo Succinate 10 100 100 100 100 100 100 [1a®@O
Microcrystalline Cellulose| 30 30 30 3 30 30 30 030
HPMCK15M 60| 60| 60| 40| 400 40 2( 2 2p
HPMCK100M 60 40 20 60 40 2( 6 40 20
Di Calcium Phosphate 13p 152 172 1p2 172 192 {722 |1912
Talc 9 9 9 9 9 9 9 9 9
Magnesium Stearate 9 9 9 ¢ ) D D 9 9
Total Weight 400f 400 400 40p 400 400 4Dp0 400 400

EVALUATION OF METOPROLOL SUCCINATE SUSTAINED RELEAS E TABLETS:

Hardness P5]

The hardness of the tablets was tested by diametrigpression using a Monsanto Hardness Tester.bketta
hardness of about 2-4 kg/8is considered adequate for mechanical stability.

Friability [25]
The friability of the tablets was measured in a Rodriabilator (Camp-bell Electronics, Mumbai). Tetls of a
known weight (W) or a sample of 20 tablets are dedusted in a doura fixed time (100 revolutions) and weighed
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(W) again. Percentage friability was calculatedrfrthe loss in weight as given in equation as belbhe weight
loss should not be more than 1 %

Friability (%) = [(Initial weight- Final weight) (Initial weight)] x 100

Content Uniformity [25]
In this test, 20 tablets were randomly selectedthagercent drug content was determined, thetsabtentained not
less than 85% or more than 115% of the labelled damtent can be considered as the test was passed.

Assay

Weighed and finely powdered not less than 20 tablere taken and transfer an accurately weighetiopasf the
powder equivalent to about 100 mg of Metoprolol Guate was extracted with 0.1N Hcl and the sotutizas
filtered through 0.4% membranes. The absorbance was measured at 27denrsugtable dilution using UV-visible
spectrophotometer.

Thickness and Diameter[25]
Thickness of the all tablet formulations were meadwsing vernier calipers by placing tablet betweeo arms of
the vernier calipers. The same procedure shoultlbpted for the measurement of Diameter.

I n-vitro Dissolution Study:

The In-vitro dissolution study for the Metoprolol Succinatestained release tablets were carried out in USP
XXIII type-Il dissolution test apparatus (Paddipéy using 900 ml of 0.1 N HCI as dissolution mediahv5 rpm
and temperature 37+0.5°C. At predetermined timervatls, 5 ml of the samples were withdrawn by mezina
syringe fitted with a pre-filter, the volume witladvn at each interval was replaced with same quaafitfresh
dissolution medium. The resultant samples wereyaadl for the presence of the drug release by miegsthe
absorbance at 274 nm using UV Visible spectrophetemafter suitable dilutions. The determinationsrev
performed in triplicate.

Kinetic modeling of drug release:
The dissolution profile of all the formulations wigtted in to zero-order, first-order, Higuchi akdrsmeyer-peppas
models to ascertain the kinetic modeling of drdgase [26,27,28].

RESULTS AND DISCUSSION

Sustained release tablets of Metoprolol Succinaeevprepared and optimized b factorial design in order to
select the best combination of different rate ity agents, HPMCK15M, HPMCK100M and also to achidwe
desired prolong/sustained release of drug fromdbsage form. The two factorial parameters involiedhe
development of formulations are, quantity of HPMGKAL & HPMCK100M polymers as independent variableg, (X
X5), and In vitro dissolution parameters such asgt tsoo |, t7se, & teoy, as dependent variableSotally nine
formulations were prepared using 3 levels of 2diextand all the formulations containing 100 mg aétdprolol
Succinate were prepared as a sustained releas# thidage form by Direct Compression technique easthpe
formulae given in Table 2.

All the prepared tablets were evaluated for diffiérpost compression parameters, drug content, rhaeiness,
friability, mean thickness as per official methasl results were given in Table 3. The hardnedaldéts was in
the range 0f7.96-9.85 Kg/cm. Weight loss in the friability test was less tha®9%. Drug content of prepared
tablets was withiracceptance range onlyResults for all Post-compression parameters vedrnglated or shown in
Table 3.In-vitro Dissolution studies were performed for preparddesusing 0.1 N HCI as a dissolution media at
75 rpm and temperature 37+0.5°C. Thevitro dissolution profiles of tablets are shown in Figrid the dissolution
parameters are given in Table 4. Cumulative % Dalgase of Factorial Design FormulationsHy at 12Hr were
found to be in the range &0.48-97.84 % From the result it reveals that the release weds higher for
formulations containing Low level of HPMCK15M / HRBK100M compared with other Formulations containing
Higher level, due to High concentration of polynteug may have entrapped within a polymer matrixsoay a
decrease in rate of drug release. Therefore, reduielease of drug can be obtained by manipulatimey
composition of HPMCK15M and HPMCK100M.

Much variation was observed in thegw, tsos, tzs0, and boo, due to formulation variables. Formulation dontaining
40 mg of HPMCK15M, 40 mg of HPMCK100M showed promisdissolution parametet;fo,- 0.564h, tge=3.713
h, t750, = 7.426h, tgge, = 12.33%h). The difference in burst effect of the initiain is a result of the difference in the
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viscosity of the polymeric mixtures. Dortunc and @l have reported that increased viscosity resuitec
corresponding decrease in the drug release, whightrine due to the result of thicker gel layer fatation [29] .

The In -vitro dissolution data of Metoprolol Succinate SR forriolas was subjected to goodness of fit test by
linear regression analysis according to zero orfiiest, order kinetic equations, Higuchi’'s and Koesyar-Peppas
models to assess the mechanism of drug releasereBléis of linear regression analysis includingression
coefficients were summarized in Table 4 and p#tswn in fig.1,2,3,4. It was observed from the\aho that
dissolution of all the tablets followed First ordémetics with co-efficient of determination{Rvalues above.99Q
The values of r of factorial formulations for Hidus equation was found to be in the rang®®&87-0.994 which
shows that the data fitted well to Higuchi’s squeret of time equation confirming the release fodml diffusion
mechanism. Kinetic data also treated for Peppaateny the slope (n) values ranges fror882- 1.025hat shows
Non-Fickian diffusion mechanism (Super Case-ll $ggort). Polynomial equations were derived @, ttsoo, t750
and to values by backward stepwise linear regression aiglyThe dissolution data (Kinetic Parameters) of
factorial formulations Rto Ry are shown in Table 5.

Polynomial equation for 32 full factorial desigissgiven in Equation
Y= b0+b1 X1+b2 X2+b12 X1X2+b11 X12+b22 X22. o

Where, Y is dependent variable,drithmetic mean response of nine batches, aedtimated co-efficient for factor
X1. The main effectsX; and %) represent the average result of changing onerfatta time from its low to high
value. The interaction term (X,) shows how the response changes when two factersimultaneously changed.
The polynomial terms (X and X?) are included to investigate non-linearity. Véldof derived equations was
verified by preparing Two Check point Formulatiaidntermediate concentration(C1, C2) using -0.5(%#8.

The equations for K t;g,and toe,developed as follows,

Y= 0.581+0.158%+0.0585%+0.003%X,+0.0182%%+0.000167%2 (for t 100,)
Y,= 3.825+1.037X%+0.384%+0.020%X,+0.118%2+0.0007% (for tso)
Y= 7.651+2.073%+0.769%+0.039%X ,+0.235%2+0.0013% (for t750,)
Y, = 12.712+3.444)%+1.278%+0.065X.X,+0.391%2+0.002% (for tggs)

The positive sign for co-efficient of Xin Y; Y, Y3 and Y, equations indicates that, as the concentration of
HPMCK100M increasesdy, tsos, t750 and b0, Value increases. In other words the data demoastinat both X
(amount of HPMCK15M) and X(amount of HPMCK100M) affect the time required &ug release {3y, tsoo, t7s0%
and tge). From the results it can be concluded that, acdease in the amount of the polymer leads to dsere
release rate of the drug and drug release pattaynlbra changed by appropriate selection of theand X levels.
The Dissolution parameters for predicted from tbé/pomial equatioOns derived and those actual eesefrom
experimental results are summarised in Table 6 dibseness of Predicted and Observed values;§@rtsbo, t7se
and toq indicates validity of derived equations for deparideariables. The Contour Plots were presentedhoovs
the effects of X and X on te, tsow, t7s0 aNd boy. The final best (Optimised) formulationsjHs compared with
marketed product (Metocard) shows similarity fadfigy 92.38, difference factor (ff 1.77 (There is no significant
difference in drug release becauggs<0.05).

TABLE 3: POST-COMPRESSION PARAMETERS FOR THE FORMUL ATIONS

S.No. Fo"‘c“g'(?é'o” '?lfgf’c"nﬁgs Diameter (mm) Th('ﬁ]kr?]fss Friability (%) |DRUG CONENT (%)
1 = 9.65 12.66 453 0.46 99.86
2 5 9.14 12.62 4.42 0.55 98.07
3 3 9.04 12.53 453 0.55 97.64
4 F, 9.47 11.98 452 0.58 98.37
5 R 9.85 11.90 404 0.62 96.23
6 R 9.85 11.87 428 0.67 98.30
7 2 9.53 11.57 443 0.60 99.27
8 R 7.96 11.68 433 0.69 92.81
9 R 8.55 11.20 4.8 0.55 95.14
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TABLE 4: REGRESSION ANALYSIS DATA OF 3% FACTORIAL DESIGN FORMULATIONS OF METOPROLOL SUCCINATE

Formulation KINETIC PARAMETERS
S.NO ZERO ORDER FIRST ORDER HIGUCHI KORSMEYER-PEPPAS
Code
a b r a b r a b r a b r
1 R 10.956| 6.154/ 0.966 1.982 0.055 0.991 3.p4 231369940, 0.882| 1.053| 0.908
2 R 13.032| 6.380] 0.953 1974 0.061 0991 2.045 2458094 | 0.914 1.053 0.894
3 R 13.510| 6.701] 0.951 1.979 0.069 0.994 2409 25/8R1993| 0.916| 1.077] 0.894
4 F 17.110| 6.901] 0.927 1.958 0.0Y8 0.994 0.287 27/18P89| 0.969| 1.059] 0.874
5 F 18.021| 6.944 0.921 1.954 0.081 0.994 0.278 27454086 0.981 1.057 0.873
6 R 20.290| 6.874/ 0.901 1.93¢ 0.082 0986 2.021 27/50080| 1.009| 1.038] 0.864
7 F 14.514 | 7.235 0.954 2.0083 0.091 0.996 2570 27/8PM96 | 0.938 1.087 0.894
8 R 19.478| 7.242] 0.924 1.985 0.105 0.996 0.971 28684990 | 1.004| 1.054 0.871
9 R 21.301| 7.353] 0.914 2.014 0.130 0.986 2.128 29/28@087 1.025 1.048 0.867
10 MP 18.311| 6.968 0.9283 1936 0.083 0.995 0.528.5377| 0.988| 0.989 1.050 0.87p

F, to K are factorial formulations, r-correlation coeffamt, a-Intercept, b-Slope and MP-Marketed Product.

TABLE 5: DISSOLUTION PARAMETERS OF METOPROLOL SUCCI NATE SUSTAINED RELEASE TABLETS 32 FULL
FACTORIAL DESIGN BATCHES

S.NO FORMULATION KINETIC PARAMETERS

) CODE a0 () | tsow () | trswem) | toow )

1 R 0.828 | 5.445| 10.890 18.093
2 R 0.746 4.907 9.814 16.30p
3 & 0.661 | 4.352 8.703 14.460
4 P 0.587 | 3.863 7.726 12.836
5 F 0.564 3.713 7.426 12.339
6 R 0.557 | 3.665 7.330 12.178
7 F 0.505 3.322 6.645 11.04p
8 s 0.434 | 2.855 5.710 9.487
9 R 0.351 2.307 4.614 7.666
10 MP 0.549 3.615 7.230 12.012

TABLE 6: DISSOLUTION PARAMETERS FOR PREDICTED AND O BSERVED VALUES FOR CHECK POINT FORMULATIONS

FORMULATION CODE PREDICTED VALUE ACTUAL OBSERVED VA LUE
ti0v ) | tsose () | trses ) | toose () | tioss ) | tsose (n) | tzsoem) | toowe )
C: 0.478 | 3.149 6.30 10.47 0.481 3.147 6.298 10.476
C, 0.694 4.570 9.14 15.14 0.697 4.568 9.189 15.1188
CONCLUSION

The present research work envisages the applisakili rate retarding agents such as HPMCK15M and
HPMCK100M in the design and development of susthirdease tablet formulations of Metoprolol Sucténa
utilizing the & factorial design. From the results it was clearfyderstand that as the retardant concentration
increases the release rate of drug was retardeth@hdof these polymers can be used in combinaioce do not
interact with the drug which may be more helpfubithieving the desired sustained release of thg finulonger
periods. The optimized formulations followed Higustkinetics while the drug release mechanism veamd to be
Non Fickian Diffusion (Super Case-II transport)ntrolled by diffusion through the swollen matrixn@he basis of
evaluation parameters, the optimized formulafigrmay be used once a day administration in the neamegt of
Hypertension, Angina and other Cardiac problems
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