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Abstract

The areas of current interest which have a sigaifiémpact on clinical therapy are enhancemenissodution rate
and bioavailability of insoluble and poorly soluldeugs. Lovastatin is an antihyperlipidimic drudhieh inhibits
the production of cholesterol in liver is poorly teasoluble drug. Due to poor solubility of drutg, bioavailability
rate is limited by drug dissolution. In the presshidy, an attempt has been made to increase thkilgp and
dissolution of Lovaststin by solid dispersion teicjue using hot melt, solvent evaporation and knegadanethod
with Poloxamer F-68. Effects of various parametarsh as type of carrier system used, drug: carsigo were
studied. The evaluation of solid dispersion waseddny solubility and dissolution studies. Improvemném
dissolution of drug was observed in all the solidpdrsions as compared to pure drug. The dissolutite of
Lovaststin was directly proportional to incrementgroportion of the carrier. Pure Lovaststin showetly 61%
drug release in 1 hour where as the Solid dispensiepared by solvent evaporation method usingXaoter F-68
showed faster in vitro drug release incomparistopure drug (plain tablet) and marketed formulation

Key-Words: Lovastatin, Solid dispersion, Hot-melt, Solvent gwtion, Kneading, Poloxamer

Introduction
Poorly water soluble compounds have solubility and It is an inactive lactone, and hydrolyzed to the
dissolution related bioavailability problems. The corresponding-hydroxy acid form, which are a
dissolution rate is directly proportional to solithiof principal metabolite and an inhibitor of 3-hydro3y-
drug. Drugs with low aqueous solubility have low methylglutaryl-Coenzyme A (HMG-CoA) reductase.
dissolution rates and hence suffer from poor oral Chemically identified as &[1la(R*), 3a, 7b; 8b(Z,
bioavailability. The solid dispersion approach bagn  4S*), 8ab]] -1,2,3,7,8,8a- hexahydro-3, 7-dimet8yi-
widely used to improve the solubility, dissoluticate, [2- (tetrahydro-4  -hydroxy-6-oxoF2-pyran-2-yl

and consequently the bioavailability of poorly wate ethyl]-1-naphthalenyl 2-methylbutanoit&he present
soluble drugs® Solid dispersion is defined as investigation was an attempt to improve the dissmiu
dispersion of one or more active ingredients iringmt rate  of Lovaststin by solid dispersion using
carrier or matrix at solid state prepared by mgltin PoloxamerF-68 as carriers. Solid dispersion of
solvent, or melting solvent method. The releaselLovaststin was prepared by solvent evaporation, and
mechanism of drug from variety of solid dispersions hot melt and kneading method using proportions of
depends upon the physical properties of carriesgells ~ drug: carrier. All the solid dispersions and phgsic
as drug substance and preparation method used mixtures were characterized for solubility studydan
There are number of carriers used in the preparatio  dissolution study.

solid dispersion Iike_ac_ids, sugars, poly.me.ric.rrialﬂ Material and Methods

surfactantSLovastatin is an Antihyperlipidimic drug,

which inhibits the production of cholesterol indiv Experimental

Lovaststin was obtained as gift sample from M/S

Biochem LTD, and Poloxamer F-68, Methanol,
* Corresponding Author: _ Ethanol, Acetone Qualigens Mumbai (India).

E-mail: manishkkatare@gmail.com Preparation of solid dispersior?
In solvent evaporation method, Poloxamer F- 68 was
dissolved completely in ethanol in different ratioa
beaker. Lovaststin was dispersed in the solution in

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 7: July: 2011, 894-898
894



Research Article [Katare et al., 2(7): July, 2011]
ISSN: 0976-7126

drug: polymer ratio of 1:1, 1:3, 1:5. The resulting equivalent to 50 mg. of Lovaststin was weighed
solution was kept on the thermostatically contlle accurately and dissolved in suitable quantity bhabl.
water bath (at 60 + 0°6) to remove the solvent from The solutionswere filtered through nylon disc filter.
resulting mixture. The obtained mass was driechén t The drug content was determined at 238 nm using UV
desiccator for 24hrs. The resultant mass was pakeér double beam spectrophotometer (Shimadzu Japan)
using a glass mortar and pestle. The pulverizedsmasafter suitable dilution. The percentage yields wele®
was sifted through # 60, weighed and transferreti¢o  calculated for each formulation.

glass vials. Solubility studies’

In hot melt method, Poloxamer F- 68 was heated at aSolubility studies were performed according to rodth
temperature of 55 + (6 using a thermostatically reported by Higuchi and Koners. Excess of solid
controlled water bath. Lovaststin in a 1:1, 1:3 dnsl dispersion were added to 25 ml of distilled wasken
drug: carrier ratio was dispersed in the meltegmel. in a stoppered conical flask and mixture were shake
The resultant mixture was immediately cooled using for 24 hrs in rotatory shaker. After shaking to iagk
ice-water bath and was maintained for a specifiiode  equilibrium, 2 ml aliquots were withdrawn at 1 hr
of 2 hrs. The solidified mass was then removed frominterval and filtered through Whattman filter pamer.

the ice water bath and allowed attaining, the room41.The filtrate was analyzed spectrophotometrically
temperature for 24 hrs and then pulverized using a(Shimadzu Japan) at 238 nm. Shaking was continued
glass mortar and pestle. The pulverized mass Viteslsi  until three consecutive readings were same (Tgble 1
through # 60, weighed and transferred to the glassin Vitro dissolution studies’

vials. In vitro dissolution studies of pure drug, solid
In kneading method, Poloxamer F- 68 was mixed dispersion were carried out for 120 minutes. Drug,
thoroughly with Lovastatin in a 1:1, 1:3 and 1:bigs: solid Dispersion equivalent to 20mg of Lovastatiasw
carrier ratio in a glass mortar and pestle. Theused for the dissolution Studies. The study was
pulverized mass was sifted through # 60, weighetl an performed using USP type Il apparatus at 37%D.&t
transferred to the glass vials. 50 rpm, using Monobasic Sodium orthophosphate pH -
Formulation of tablets using polymer carrier 7 using 1% SLS. A 10-ml amount of aliquot was
Each 300 mg Tablets containing 20 mg of Lovastatin withdrawn at an interval of 10, 20, 30, 45 and 66.m
were formulated employing solid dispersion mixture An equal amount of the fresh dissolution medium was
along with MCC ph 102, DCL 11, sodium starch replaced immediately after withdrawal of test sampl
glycolate and magnesium sterate. Drug ExcipieRes li Test samples were filtered through a Q@u5nylon
MCC, DCL 11 and SSG after passing through # filter and suitably diluted. The absorbance of each
40;mixed thoroughly with Solid dispersion mixturea diluted sample was measured at 238 nm using UV-
Blender for 10 min. extra granular magnesium sg¢erat Visible spectrophotometer (Shimadzu Japan) (Fi@ 2,
was passed through mesh # 60 and mixed with blend i and 4).

the blender for_ 5 min. Tablet.s were prepared byResuIts anti®nclusion

conventional direct compression method as per
formula.

Formulation of plain tablets

In this Batch, the tablets were formulated withaoy
polymer. Drug Excipients like MCC, DCL 11 and SSG
after passing through # 40; mixed thoroughly with
mixture in a blender for 10 min. extra granular
Magnesium Sterate was passed through mesh # 60 a
mixed with blend in the blender for 5 min. Tablets
were prepared by conventional direct compression

method as per folgla. deviation values in case of % drug content showad t

Evaluation of tablets L. . . )
The tablets prepared were evaluated for hardnessthe drug distribution was uniform in all the solid

- g X : ! . dispersions. (Table 1)
friability, and disintegration time and dissolutioate Time for 50% drug dissolution ¢J, Time for 70%
(Table 3) as per IP.

1 1 1 0,
Drug content estimation drug dissolution () and Time for 90% drug

The percentage drug content in Solid dispersion WasOIISSOIUtlon (bo) calculated from the - percent

estimated by dissolvina auantities of Solid disimrs cumulative release versus time plot. As the amaofint
y 949 FET carriers increased in the formulationssy Ttime for

Solubility of Lovaststin was found to be
0.00004gm/100 ml, while improvement in solubility
was observed in all physical mixture and solid
dispersions. Maximum solubility enhancement was
found in 1:5 ratio of drug: Poloxamer. Solid disgien
prepared by solvent evaporation method. (Table 1)
n%nhancement in saturation solubility was foundearb
order Poloxamer 1:1 > Poloxamer 1:3 > Poloxamer 1;
5. All the solid dispersion system prepared wene,fi
free flowing and white in color. The low standard
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50% dissolution of drug), 75 (time for 70% drug
dissolution) and J, (time for 90% drug dissolution)
values decreased.slvalues, T, values, Ty values 2.
indicated that there was enhancement in dissolution
rate of Lovaststin (Table 1).
showed faster release of drug from solid dispersion 3.
The dissolution rate was found to increase with
increase in carrier proportions in case of PoloxaRie

68 Solid dispersion system. Among the polymeiomti

the decreasing order of dissolution is given as<1153 4,
< 1:1. It has been found that among the three nastho

of solid dispersion preparation,

prepared by solvent

comparatively better
distribution of drug in this solid dispersion pregpa by 6.
Solvent evaporation method is more uniform than the of
solid dispersion prepared by other method. The
increased dissolution rate in the system was pigbab
the result of increased wettability and dispen#ghaf 7.
Lovaststin that may be due to surface loweringotfte
medium resulting in wetting of hydrophobic. Thus it 8.
can be concluded from the present investigation tha
Poloxamer can be used as hydrophilic carriers to

evaporation
in vitro drug

The dissolutgtndies

enhance the in vitrdissolution of Lovaststin.
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Table 1: Data obtained from evaluation of solid digersion of lovaststin

System % Drug Solubility Tso (Min) | T0(Min) | Tgo(Min)
Content* gm/100ml

Pure Drug 99.24+0.24 0.00004 25 > 60 > 60
SD1 (1:1) 90.24+0.36 0.00224 17 27 47
SD2 (1:3) 93.72+0.42 0.00324 9.5 25 33
SD 3 (1:5) 96.60+0.28 0.00448 5.5 08 12
SD 4 (1:1) 92.87+1.00 0.00442 18 32 46
SD 5 (1:3) 94.41+1.00 0.00518 07 09 42
SD 6 (1:5) 95.12+1.84 0.00553 07 10 33
SD 7 (1:1) 85.24+0.04 0.00172 26 36 > 60
SD 8 (1:3) 88.24+0.36 0.00196 11 19 59
SD 9 (1:5) 90.24+0.44 0.00242 09 17 42

* indicates mean of three readings, SD — Solid dispsion, SD 1 to SD 3 corresponds Solid dispersion
prepared by Hot melt method, Solid dispersion, SD # SD 5 corresponds Solid dispersion prepared

by Solvent evaporation method, Solid dispersion, SP to SD 9 corresponds Solid dispersion
prepared by Kneading method
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Table: 2 Formulation of solid dispersion in tabletdosage form

Batch No Drug + Excipients (mg.)
. MCC
— Lovastatin | Poloxamer ph102 DCL 11 SSG Mg. Sterate
Pure Drug 20 - 202 60 9 9
SD1 (1:1) 20 20 182 60 9 9
SD2 (1:3) 20 60 142 60 9 9
SD 3 (1:5) 20 100 102 60 9 9
SD 4 (1:1) 20 20 182 60 9 9
SD 5 (1:3) 20 60 142 60 9 9
SD 6 (1:5) 20 100 102 60 9 9
SD 7 (1:1) 20 20 182 60 9 9
SD 8 (1:3) 20 60 142 60 9 9
SDEIE:S) 20 100 102 60 9 9
Table: 3 Compression parameter of different lovastin batches
Drug:
Batch Weight Thickness Hardness Friability DT Polymer
SD1 (1:1) 300mg 3.41mm 4-5 kg/cm 0.07 % 15sec N1
SD2 (1:3) 300mg 3.36mm 4-5 kg/cm 0.06% 45sec 1:3
SD 3 (1:5) 300mg 3.21mm 4-5 kg/cm 0.11% 2-3min 1:5
SD 4 (1:1) 300mg 3.41mm 4-5 kg/cm 0.09% 20-25sec 1:1
SD 5 (1:3) 300mg 3.25mm 4-5 kg/cm 0.08% 1-2 min 1:3
SD 6 (1:5) 300mg 3.20mm 4-5 kg/cm 0.11% 3-4min 1} 5
SD 7 (1:1) 300mg 3.40mm 4-5 kg/cm 0.06% 20-25sec 1100 |
SD 8 (1:3) 300mg 3.25mm 4-5 kg/cm 0.08% 2 -3 min 1~ 3
SD 9 (1:5) 300mg. 3.41 mm 4-5 kg/cm 0.06% 2 -3 min 1. 5
® 120 ~ ° 120 -
8 100 - 8 100 |
g 80| T g
% 60 1 % 60
2 40 2 40
3 20 3 20/
& 0 T T T T 1 s 0 T T T T 1
0 10 20 30 45 60 0 10 20 30 45 60
Time (Min.) Time (Min.)
——SD1 —=—SD 2 ——SD4 -a—SD5
SD3 Plain Tablet SD6 Plain Tablet
—x— Marketed Formulation —x— Marketed Formulation
Fig. 1 Fig. 2
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Fig. 3
Fig.3:Comparative Dissolution profile of Lovaststinfrom Solid dispersions prepared by Kneading
method using Poloxamer F-68 using USP type |l appatus (Veego, Mumbai) at 37 + 0% at 100
rpm, using Monobasic Sodium orthophosphate pH -7
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Fig.1:Comparative Dissolution profile of Lovaststin
from Solid dispersions prepared by Hot Melt
method using Poloxamer F-68 using USP type Il
apparatus (Veego, Mumbai) at 37 + 0% at 100
rpm, using Monobasic Sodium orthophosphate pH -
7

Fig.2:Comparative Dissolution profile of Lovaststin
from Solid dispersions prepared by Solvent
evaporation method using PoloxamerF-68using USP
type Il apparatus (Veego, Mumbai) at 37 + 0.%C at
100 rpm, using Monobasic Sodium orthophosphate
pH -7
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