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Liguesolsd pechmous s the dovel consepr of dog defivery v the ol poue. This pechmigee 18 applaad 1o poordy waler solokle, naps wesloble o liphophilic
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sitatle poo-rolanbe vehicley can te convered inve accepably flowing and compressible powders by blesding with selecisd ponsder axcipient.  The
prepesd gesearch endsavod i defected commrds the develosment of ligessalsd compact for the producnies of wsrained eelease tables of water-solahle
Bletoprolo] mocioate, Ligmsclid compacts were prepared by vang Twesn 30 a= the [quid vekicle or oon-rolanle solvem, Aviced FH 162 ar absouhing
camer and Aol 390 as adserbing coaimp matenal. The prepace dbguischd srstens ware evalmied for thear micremersic propeies and possibie dmg-
edripaeily srerachomm. PR astabvas confisoed then o change w covatallisity of Metoprolad smocinere Liquischid comparts The DSC and SR spectna
malyas sudy ruled out o0 aey s enificeor st berwers the drog el encipiems wsed 18 preparaeoa of Aleroprolal sucemane Digusalid ecnrpacts. The
tableting progerives were fallmg within accepiable liomiz. The i miteo desoluiion sody conhimed meduction in drg releae from Ligusclhd compacts
companad o ceavenharal mamx abled, o chedy woae carced ook to check the plagms dug roacensation. Twean E0 ko plagscinar afec by which o
can redete the ghie transiion tessperature of polyeer and impart Bexibality in sustaseg the release of dnsg from Liguisodid mannicen The rewles diowed
thad wet pramilation ka2 2 remaskable impact om dbe release e -:-:I'MHl:r:u'l:d-l:lI soconate fram bowanhd compacks, I'lld'D.‘.H:I,[ ‘he selease rate of dog Fom
E:quischd compacis
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INTRODUCTION

Metoprelol succigate is s B (Cardie sslective) bleckers e
B- receptor aningonist acting os o competitive inhabitor of the
zction of catecholamines's hke noradrenalbin o feadrensrgic
receplor sites. It iz widely nsed in thesspeatics for ifs
antthypertensive and antrarthythonc properties. ft &5 also
called as swmpathetic and Ant adrenergss drugs, Ti 15 2 water
soluble dnsg heving o half life about 3-8 hes, which makes it
& sudiable candidate o be delivered ar a comrolled rae.
There are several Inl:h.miq_u::. far ptpuaﬁ.m‘l of sustained
falease  forowolations, swong which ceotrel of duog
diszolution is one of the best and most successful methods
dhag to rts stmplicity and low cost (Jantzzn ond Robinson,
1908), To achieve this aim several methods have been
developed sueh as preparation of salt foom of the drag
coating with specinl materials and incorpemtion of drugs
itite hyddrophobic carmiers, The term Liguisolid systema” (L5)
e o powdered form of liqud drug fommdoted by
converting liqud Lipophilic dmg or drug sespension or
solution of water-insoluble solid dmg in suitable on-
volatilz solvent sysiems, non adherend, free-flowing and
readily compressible powdered imixtures by blending with
selected carrier and coatunge materizls,

The preseat work was focwsed on the formulation and
evalention of the sestavwed relepse liguisolid tablet of
metaprelal succinnte, Sustnin rebease tablet was formmlnted
by 1sing non volatils solvent such as bwesn 50 in which dreg
having least solubiliy, matrx foemulation doe by using
differest polymers like Hydromypiopyl  Mlethyleelhulase
(HPNIC) and Avicel PFH 102 as absorhing camrier and Aerosil
200 ps adsorbing coating material and evaluated for different
in- vitro and in- vive pommeters slong with developmend of
RP-HPL{ methad tor estimation of Metoprolol succinate
from plasoma.

It is suggested here that the pressnt ressarch work has the
potential 1o be optimdzed fir the reduction of the drug

release systems.

MATERIALS AND METHODS
Materials
Metoprodol  succinate was  provided by Cipla Tad

Pafalgangs Rajead, Polyellydene glveol 400 (Fesearch Lab,
Mumibar). Propylene plycol. Acetonitnile (HPLC grade) and
Mathanol (HPLC praded provided ber Finar Chem Lid
Ahmndabad, HFMC (Coborcon, Goa), Liguid paraffin (Loba
Chem. Mumbaih, Aerosl (Degossa India Pyt Lid.) Lactoss
(Research Lab, Misobad), Potassium dehydrogenate onho
pleosphate {Loba Chem Blumbas), Avicel FH 102 and 200
(Maple Biogech Pt Ltd. Pune), Twsen 80 (Research Lab,
hefusbai).

Preparatinn of metoaprolod succinate conventional matrix
tablets (MS-CMT)

Metoprolal succmate CMT was prepared by mixing of drog
with Avicel-Silica misnwe for a jeriod of 10 nus m a
mortar. The mExmre was compressed on a 13 mm muwch
Sufficien compression pressure wis applied in erder 1o
produce tablets with the hardness around 4 kg'em’. Ench
tahlet comlaan: 25 myg mefopeobol succinate, 4215 mg Avicel
PH 192 o5 a comier matenial, 21 mg of nm-sized silica as
coating material snd 10% HPMO as 8 bides

Prepavation of metoproled succinate Liguizolid tabdes/

COpACE {Hﬁ-—LC} by wed sl aiion

Mine batches of sustained release tablets. each contaiming 25
ma Metoprolol succinats wers prepared by wet gramminfion
techrique. The gratmles used for the preparaion had good
flow property ond compressibility index. All the mgredients
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were pussed through steve £ 100, HPMC K150 1% w/v was
used a5 a hinding agent. M5 was disperssd m bwsen=E0 o
make 10-30% win solitions (denoted as [5-1 w LS9
Then a binary mixure of casrier aml coating oatenal
commning Avieel PH 102 as the coma material end
Avrosil-200 as the coating material sl & mado of 2001 was
prepared. The binary midure was added to the ligmd
medication under confinueus uMing 0 &8 morsr  Afer
jreparation of liquiselid systens, HEMC solution was added
it the maxture to obiam wet mxturs of powders. Then the
mixture was granulated through sieve £ 12 and kept at room
tempersture (25 + 1 °C) for 24 hrs. Affer this period, the
dried ooxmuee was sieved wsdng steve # 20 to obtadn wed foem
size gramales, Then the final mixture wos compressed with
pressure 2 tong, 1o schiove tablet hardness around 4 ki'emn”
with acceptable frinhilty, Composition of the ligusolid
formulations is shown in Table 1.

Solubility studies of Metoprolol succinate

To select the best non volatile solvent for suspendiog of
Mletoprrdol succmate m lgquad medication, sclobility shxbes
af Metoprelol succinate were carmied out mn 4 different non-
volatile solvents e Water, FPEG 400, Tween 20 and
Progivlens olveod (PG Excess amount of metopralol
succinate was placed in ihe different sudy medea (n = 3) and
was shaken by orbital shoker (REMI RI5-24BL) for 43 b oot
25 'C under constant vibrathon, After dhds period the
sahmated  dog solutions  were  filtered,  dilmed  with
renpective solvents (at lesst 10600 fimea) and then amlyzed
by n UV - spechophotometer (Jasco v430, Jopan) =t a
wavelengtlh of 274

Frecompression sindy

a) Infrared spectra anakysis (TR}

Infrared spectnon of Maaoprolol suceinale was deternnned
an Fourter Transfoom Infrared Spectoophoctometer (FTIR-
A1} vsing the EBr digpersion mwthod, The bmse lLine
cofractipn was done using deied potassivm bromdde,

by Differential Scanning Calorimetry (DSC)

Thermwgrams of the semples (Metopiolal succisste,
excipients, mxl LS systems) wers recordsd oo a DSC (50T
Qald V209 Build 20% Thermal behanior of the samples
wns immvestigmed under o sconning rate of  [0PCimuing

covering A temperahre rangs of 30-300°C,

) Powder-X Ray DifTracton (P-XEID)

Xeray diffractograms of Metoprofol succinate, excipients,
physical mixture and  Ligquiselid  formwlotions  wers
performed by using Phalips Analytical XRD{PW 37100 The
crass section of samples was exposed to Xy radiation (Cr)
with wavelength of 2 28970 “4. The scanming rangs was
from 10-70 “26.

df The Bow properties of the Metoprolel swccimate
Ligguds elidd system

The fow propetiss of the Liguisclid systems - wers
catimaited by determining the angle of cepose, Can's
Compressihility index (CCT, and Hawsner's matic (HR)
Angle of repose was messured according to the fixed funned
and free sanding cone method. A funsel with the and of the
stemn cuf perpendicular to the axis of symmetry & secured
with its fip 2 cm height, H, abore & graph paper placed on a
Hut honzeatal surfasce. The powders were carefully poured
through the funnel until the apex of the comical pile so

farmed just reaches the tip of the funnel The radins of the
heap was caloulated and tangent of the angle of repose was
given by

8= tas {HE) i1
Where, & i5 the repose mngle, H s the height of the pile and
R s radius of de e,
The Bulk demsity md Tap densifies were determined for the

caleulation  of Haomer's  gatio (HE)  and  Carr®s
Compeessibility Bdes (CCT)
TD - BD
CCI= {—} « 100 ek
[ T
HE=| —— i
|., A 3

Where, TD and BD are tapped demsaty aind bulk densiey
respectively.

Im vitre eval wation

a) Wekglt varfatlon test

The weight varistion test was parformed as per TSP and
resulte for all the batches of Matogrolol suceinste Liguisalid
compacts are shown in Table 4,

by Hardmess test

Hordpness tess was performed by using the Moosmto
Hordness Tewsr. Results for all the baiches of Metoprolal
succinate Liguesclid compects are shaam in Table 4.

) Ddamseter and thickness
Diiameter and thickeess were performed by using & digital
vermier caliper,

) Friability test
Frizhlity of prepared compacis was perforneed using Roche
Frishilator, For frishility fest first caleulativg the imdtial
wedght and wedght after time ©° resulting in percent weight
less of esch fommulation, thus giving its fmabiity, The
resulis aie expressed i terins of the percentage of wedght
Yot chuarineg the poocess.

Wi - Wi
0 Weight loss = !x 100 (4

Wherz, Wp = Inthal weighs, W, = Fipal weight

&) Pressure- Relative Demsity (Heckel ploty
The granules of Mesoprolel succinate liquisolid system (593
= 5 mg) were compressed by mamenl tabla panch machise
nsing 13 man flat faced pumch and die s2t ot pressures of 1,
L, 3, 4 5 6 and 7 tons for | minute of dwell time in
treplicate. A 1% wiv dispersion of magnesium stearate in
acetoie was used to carry out the lubeicatics of die and
pmgh, After 24 hours of relaxatiom perod, the weight,
diameter, md thickness of compacts was measured. The data
obtained was smibject 1o Heckel equation,

In[ : I:KFP+A (B4
1-P,

L

Where Py 15 the pecking fraction (relafive density} of
gramtles, P oas applied peessure, Ky and A (y inbercegt) were
e constants Ky i3 equal o 0730, Where: o i wield
strenpih and 35 05 mean viski pressure (WRP),
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T} Pressure - Tensile Strength Relationshdp

The sams compacts measured in Heckel miot sodies wers
used for Teiwsile strength (TS) determination in triplicate fog
2l batches LS, to LS,

Atter deterrmanation of the dismeter (D) and fhickness (1), the
force (F) required w break tse compacts  (hedness)
(Adonsanto-type hardness tester) was used fo delenmie the
T i) wsing the Felleoing squition.

i (6
Tt = —
i

Where, "T¥ 15 dimmeter, 't 15 the thickness of compacis; and
‘F' i the fivce required 1o bresl the commpacts.

&) In vitre dissolution stady

The in vitro: dissolufion tests were performed on the USP
dissolution eppmratus 1 (paddle  fype), smg  #00ml
drssolution mednemm (pH 1.2 or pH 6.8] with a rototion speed
af 50 s The dissolution teats fior all tablets wese run for 2
b in a simulated gastric fluid (HCD solution, pH 1.2 without
pepsin) at 3702 O, and mbsequenly m o simmlased
intestinal fluid (phosphate buffer, pH 6.8 withouot pancreatin]
a 37°C for 6 h. Samples were collectad at suitable time
intervals (eg. 15, 30, 60, 0 120, 180, 240, 3K, 360, 420
and 480, Five milliliters of sarople were reinoved fream
each dissolution vessel and filt=red through a whettman’s
filter paper (nood2) The same aneount of fresh dissolution
fluid was added to replace the amoeun withdrawn The
samples were then omslyzed ot 274 nm by UV
specirophotomneter (lnsco V430, Japan). All the releass
siudies were comducied tn wriplicate aind the mean valoes
were plofted versus time with sbmdard dessation less than

thires indicating reproducibility of results.

Tn-vivo evaluation of liguisolid campact

The prodocol in prescisbed proforma B for amdmal studies
entriled “Estimation of pharma- cokinetic parameters of
Metoprolol succinate compacts” was submitted on 10
Sepreinber 2009 10 IAEC of Bharati Vidvapesth Collejgs of
pharmacy, Kalhapur, The protocol was approved by the
TAEC in the presence of the CPCSEA nomines with
Approval no. BVCPES CPCSEAS [AECY33/2009 dated 36
September 2009 ot Bharati Vidyapeeth Collegs of pharmacy,
Enlhager,

Estimmion of Flarmacokinetic parameters
A My opl of sample solution was inpetsd o the
chromatograpby  svstein Bring the fxed volume boop

injestor, The pharmecokinetic pommeters for M5 following

oml  administration were determined  from plesma
concentraton-time dats. The maximman  plasma
coficeriration (O and cormesponding time (T,,] wera
abtained directly from plaana concentration-time data. The
Arcn wnder the concenfrationstime curve [AUC) was
estingaied according to wageroklal rule. Elmidnsiion tare
constart (Kg) was determined by Reppas et al. method

Sratkstical analysis

Mmamal plasme concentration (Co, ng'ml) and e fo
reach the pek concentration { T, b were obtamed directly
by the plasma concentration-time peofile. The AUC,,
AUCH - e bi'ml) and t3: (h) were determined by non-
cormpartinertal analvais. The slope of the tervdinal bog-lomear
portion of the conéentration-time profile was determmed by
lenstesrmares regression analysis and was wsed as oan
elinination rate constant (K. h'). The eliminstion halfilife
was obtamed from the formuls, 4o = 0893 Ky The
AUC, , from time zero fo the Inst quantifioble poit (C;) was
calculated using tmpezoidal rule and the extrapednted ALIC
from O o minry {(AUC ) was determined = CyKy The
AUC, - was computed through the formula AU .. =
ACE o = ATIC, . The pharmacokinetic charscteristica of
Metoprolal  swecinste following ol adininistration  of
directly compesssed toblets and the preparsd Ligmisclid
composts were avaluated statestically using eoe-way analysis
af varance {ANOVAL Ihfferences between two related
porammelers  wers  comsidered  statistically significamt for
P=0.08, All the pharmacokinetic parsaneters md etadistical
anatysis were performead on logamshmically tnstormed data
af Cge, AU, o, and AUC_ . using statistical software

package SYSTAT (Ver. 12.00.08) and Graph pad (Vee
1,007 graph pad softwars, San Teo, CA, TUSA

Determination of Flowable Liguid retenmion podemnial
(- vakae)
The comespondimg d-vales caloulatad from equarion T,
dvalue = weight of liquid | weight of sodid (7
The & -values were plofted gmphically aganst the
comresponding ongles of slide 8, The P-value corresponding
to an angle of slide of 337, represented the flowable lagquid
retention potentiel (d-vales) of powder excipients Froan
sepited © =vilwe the liguid kead factor (L) and quantitics of
the camer and coatme materials were caleulated by using
the following formulze,
Li=+qil/R)
i - Florwable retention potential of carner material
@ = Flowabds refention potential of coating meaierial
L= W0k Qo ="W/Lo; qo = Qa'R

Tahds |; Farmmlatioa of M5 Lignisobd compacty wigh differsnt drog Ceacentration

= e e T

—e

i linl Irrwg concemirabion in Bgnid l.:l:rn.ld m&m Carrier malerial | Coxtimg matsrial 1 Tabled we
Systum  mdicasion { %) g s ) T
151 i B350 1.6 b.i53 | L33
L52 113 000 R 0847 I
L%-3 15 0 167 0.7l {1835 1952
L5-2 ] Ba2E ii2 D826 15
LE-% 15 2 300 DAZS | 0521 0548
LE-6 ) QUoST 0353 | 0213 | 0.434
[E-7 15 a7l 2302 I 0815 | 0.5353
L-5-B 4 oz DI04 | 0.2L3 | 0.31%
LE.0 Hel 280 i D30 | 213

All fronmdanes conraimng, lged fad faee - 1135, Loqusd sedveenoe - Tween 30, camer: coating suatenal o - 20 eod each formolabee comass
Metepmlol mccinate 25 my (These axcipioms caloulated sccanding fo egqeation oo, 1940 1350
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Tahle 2. Solukility of Metaprolol toromaie in diffsrent sobvent

Salves Salubity |mgoel] |
Tween £ 12320745
al 103750 32
Folrothylem givook-4+ 4 P20 B4
Warsr 161 F=0 4T3

Table 3 Flow progeriies of M% Lagerolsd aouiem

_ Liguisclid rystemn | Anghvof epoaedfy | Camc's compaessibii®y indes | Hamsper'sratie |
L5-1 N ] 1651=] 4% 1L.i3=1.5)
=2 A3 32143 17 M= 0 1.17=1.21
L&-5 AL 19 EI=1 51 1.X£132
LZ-d JE0ELLAT 1664131 1151 65
L5-5 R N W=l 4 LigEl2
L& I5 TEEL0S 1B LXT 1.0£124
LE-7 34133235 17.51El 52 1.27=1 74
L=-2 JEQE2.3] 1434130 1.17=01 22
A - N A - S N 7 5% F i TR
All raxdings zme aversize = S0 (o=3 )
Table &; Evalustion data far M5 Weid Granulabien Liguisetid compacis
Farmulatie Diameter Thackness Hardness Wi, Variation Frishilit
(i) | i) ‘i igm} L]
151 13,14 2133 5.04= 0012 <) B 36340 143 0.0%5 = 0,027
LE-2 3 g e .92+ G0sd - B A 374 0. Ui = 103
L% i =031 4 fas GOTY 5 G d=0 152 0274 = 040
L&-¢ 1. 23= 0 b 4. 2= 0 ¥ 38120 476 11.08%= 0 00
L&-5 I3 = E47T Y05= a0Td 5 B E4d0 59 0.073= 0003
L&-& BE 2= 0140 t31=00KT 4 D ASEE0 178 1 (= 0 )
7 13 17=10153 105 Q034 4 B AEE=0061 = 0,003
LE-E 1322 31x) 14E= 0081 4 B AER=0270) 0155 = .04
LE-F L3 1E=R1TY N S ¥ BITIELLRT 0. 1538= 0002
All peadings ae averaps + 50 (5=3)
Tabda 5: Pharmscokisetbe Gen for M5 Liguislsd eompacts sl esenenCissal skarri (nbdsdl s plassa
5. M. Plirmyiokinetic parasiebars Liguisolid cosupacts” Comvantisaal sarric tahie" P-valos *
B AL by e L6710, 45555 14734721341 DO2STEL
3 AL o e 'h ol T2 EE153] LTELE 241128 O OAsIEE
1 ot ml 1115.9=7F | B B 00503 F0s)
i T b 1252418 1201405 0. 14388
& K b” .2H4=01% 02294=0.1 RERF T
& i H 38012 X Bl H 0. a4 {xEs
& Miesn & 50 (=3, b P- vabee of the vaniaoce, 5 Segnificel; 5 Mot spnifean
i Il s
- —
’ LS Lq
i i r =
gl 7 . | _;" IF'J
\ NS A
I"'. — - |r.lr|' h H
iy Sy ’
] v/ Wl
an? )
i T sune roos .
[T Trr T Pr==T
Figmra 11 Dvorbain TR spatr v o MEatapralel smicinale amd .55 formiletien
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EESULT AND DISCUSSION

Metopmilal was selected as the mode! dmg for thess stadies
sigbee it 55 & water soluble doog ard a sustabie candidate for
testing the potertial of sustained relesse Hguisalid compacts.
All the standard cunes of metoprobol succinate sohrions
abeyed Beer's law which was Iivear over the concentration
range tested since 530 pg'ml. Their resulis are presented in
Table 2,

The flow properties of the Laguisolid powder system are
aftected by phvsical, mechamical as well ns environmental
factars, Therefore different flow parsmeters were smploved
auch as, the amgle of repose (8, Cane's compressildlity index
and Hansner's ratio and thedr results are presented in Table
. 8

IR spectrum af Metopralol smecinate (TR)

In which characteristic peaks of aromaric M-H stretching at
330089 o and peak at 373448 e’ indicating presence of
0=-H group, and peak at 150806 cm” mdicating aramatic
C=C group. (Fignre 1) shows overlam B spectrume of
formmuiation ard drug shows no interaction. betwesn drug aod

CXCIpICEts.

Differential seanning calorimetey (DSC)

The possible imemciions betwesn o dmg eotity end
excipients m Liquizalid compacts were determined by DSC.
(Figure 2) reveals the thermal behavioss of the pure
compoeds together with the thermel behavior of the final
Liguizalid aystem propared Metoprolol succinste peaks aré
clear, dempnstrating a sharp chamctenshic andathemmic peak
& 14503°C carrespondmng 10 s aweliong temperatune { Tml:
sisch shagrp endotlersuc peak signifies that Metopralol
succinate vsed was in o pure crystalling stabe, The hquisolid
(L5-5} formulation showed the same peaks in this ares,
whieh mulizates thar thete s no beleractiom between drug @d
cxcipients dunng the formuolation process. From abowe
findingg it «an be conclisdiad thar the delaped dissolution rate
of Metoprolo] succinate lguisolid compacts is not due to de
formaiion of the complex between the dreg and sxapients or
chanpes in ervstallinity of the drsg.

Fowder-X-Ray Dilfraction (F-XRID)

Polymorphic chamges of dmgs are imgortant factors which
might atfect the disschition rate ond n tum boavaslabality. It
15 necessry to siody polymerphic changes of MS in
Ligmisalid compacts. The pharmaceutical implicaton of dee
presence of meta stable crystalline forms in the excprents is
well recognized, The ervstal structure could also affect tablet
porosity and density, the mechanism of aggregation and
disimbegration and the plastic and elastie properiies of salid
dosage forms (Bartoloomes = al, 1900] (Figare 3) shows the
B-XRD of pure MS, pure excipients, physical mixtire aod
Liguisalid system Metoprolol sucsinate shows (Figure 3 A)
sharp peaks at 10.47, 20.97, 21.205, 30.035 and 36.355°20.
Liguisalid powdsr syatein shows (Figure 3 C) shap
diffraction peak at 30.010 ar °26 snd Avicel PH 102 shows
{Figure 3 [)) shoap diffraction peak of 34,29, which indacats
Avigel PH 102, ales mamtaamed ite crystalline state, As
shove Figere 3, lupusohid and physical misture (Figure 3
B dormulations kave relatively the same difftaction paftern
with gt changes which some of them could be dus to
peak nodses. A reduction mopeak height and sharpoess in
peaks might be due to lower comcentration of the drg in
thes: formulaitons in comparison with pure dmg powder.

Companng the some changes in peak mblo of pure drog and

hepusolid formalations mught be changes in the pobymorphic
ratin of the dneg in the formulations, # can be conchaded thad
oo signifcant irteraction between dmig asd polymers
accurred dinrsig the frmulation process.

Evaluntion of M5 Liguisolld compacts:
The resulis of Dimpeter, thickness. Hordmess, weacht
varssticns aid frability test for &ll the betches of wat
gramilation M5 Liquisolid compects are shovn in Tabde 4.
The eovalutions were performed on LS-1 to L5-8
formulations, the lowest percent weight Joss wes found to be
i LE-4 forroulaton, All the selecfed meteprolol succirsate
lguisolid ablets had acceptable friabality as nomwe of the
tested formulne hod & pereentape loss in tobles weights that
encaed 0,555, Alo oo inblet was crackad, split or broken in
all these formmilations,

In vitee dissoluthon studies

{Figure 4.) Shows the drog relense retardabon properties of
LS55 direct compression tablst and L5-5 wel gramilation
compacts of Meloprolol swonste. In the  stody  wet
gmnulation technigue shows more relerdstion properiies
cofmpare to dxect compression technique. B was foond that
wit pravalation had a remerkable wpact on the release rate
of metoprofol soccinate from liguisoled compacts. [t was
reportad that gramulation of diclofenac sodinm v HPMOC
cagl slow down the release of the dmog in oodmperison with
dry technigue, This could be des 1o the cosfing of drug
particles by HPMC during the granulation process which
sequentialty retard the panetrabon of waler o the gramulas
ar teduce the direct contact of the diag with dssaltion
oeediupl. Fostlly we could find that prasmlstion process
midnced the sbow relzass effect or thet wes the retarding
effect of HPMC, phywical dry mixure of Liquisold and
HPMC was prepared and the results of dissobutson lests webe
compared. The results showed that there was no sigmificant
diffirence betaean the drwg relesme profile of plysical &y
auxiure of liguisolid formmlation aed LS foromalstion with
HPMC. Om the other hand sipuficant difference was
alsarved betweens prannlation lgusolid formolstion and
graswlatven LS formulation witde HPMOC These resulis
comfirmed the effect of a granulstion oethod oo the
auestniiwed relepe behavior of liquisolid tablets,

Estimation of pharmacoldnetic parameters af M5
Uigmisalid eompact

(Figure %) Shows Plasma concentraiion verses tinee profile
of M5 Ligmisotid compacts and conventeonal matrix takblet.
Lismizalid compacts show higher concemtrations of M5 in
plasma as  compared to comventional matnx  blets
Liquisalid compacts demonstrate  better  bBioonmalzbality
which can e confinesd from  pharmacekinetic  data
expressed in Table 5.

Sratistical analysis

The mean plasins coseentrateon-tivne prafiles of Metopralol
siccinate  following the oral sdminisration of e
comrventional matrin Metoprolol succiste tablete and tha
prepared houisold tablets (1.5-5) are shown 1 Figare 5 and
ihe calenlated pharmacokinetis parameters are presented i
Table 8 Crossoves and gndtipls dose stody shoald be
carried out to ensure the femualation of dese to consider for
climical trial
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CONCLUSIOMN

The present work showed thet Lipaiselid technigue can he
optimized for the production of sustained release watrices of
water-soluble drogs. Tween B0 was used as the liquid
vehicle the release of dreg from these formulations tollowed
serororder relesse Kinetics. This mvestgation  provided
evidence thal polvsorbate 80 (Tween 800 has an important
fole in sostaning the felense of deog freo lguisolid
anatrices. Heal treatiment had mo effect on the mlease prafile
of drug from hquesolid tablets. Hardness and dsssalution
profile of the drug wers not affected by aging. No
crystallinity change was observed during the process of
lquisolid formulation. The proposed new techelque can ba
used iy the preporation of setained seleise fornmdlations of
yeater-auble drusgs such as metepeolol mescenate,
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