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ABSTRACT 
Oral route is one of the most popular routes of drug delivery due to its ease of administration, patient compliance, and flexible design of dosage forms. Though 
it is a convenient route it provides several challenges to the formulator to design a medication. The objective of this study was to develop and evaluate bilayer 
liquisolid tablets of Atorvastatin calcium as immediate release layer and Felodipine as sustained release layer, to provide polytherapy through a single tablet. 
The new mathematical model was used to formulate various liquisolid compacts of Atorvastatin calcium and Felodipine and compared with the direct 
compression tablets. Fourier Transform Infra Red Spectroscopy (FTIR) and Differential scanning calorimetry (DSC) were performed and there was no 
significant interaction between drug and excipients. The release rates of prepared liquisolid compacts were higher compared to the directly compressed tablets. 
Dissolution profiles were carried out by using model independent approach. Felodipine liquisolid tablets follow Zero order as “best fit model”.  
Key words: Polytherapy, Atorvastatin calcium, Felodipine, liquisolid compacts 
 
INTRODUCTION  
Oral route is one of the most popular routes of drug delivery 
due to its ease of administration, patient compliance, and 
flexible design of dosage forms. Though it is a convenient 
route it provides several challenges to the formulator to 
design a medication. The drug must be dissolved in the 
gastric fluids to get absorbed into the systemic circulation. 
For hydrophobic drugs, dissolution process is the rate-
controlling step. Many hydrophobic drugs show erratic and 
incomplete absorption from the gastrointestinal tract. Thus, 
one of the major challenges to drug development today is 
poor solubility, as an estimated 40% of all newly developed 
drugs are poorly soluble or insoluble in water 1. 
Several pharmaceutical companies are currently developing 
bi-layer tablets. For a variety of reasons: patent extension, 
therapeutic, marketing to name a few. Bi-layer tablets are 
novel drug delivery systems where combination of two or 
more drugs in a single unit having different release profiles 
which improves patient compliance, prolongs the drug[s] 
action, avoid saw tooth kinetics resulting in effective therapy 
along with better control of plasma drug levels. 
Hypertension frequently coexists with other cardiovascular 
risk factors, such as hypercholesterolemia, and their 
combination is associated with a greater rate of 
cardiovascular events. Recent clinical data support that 
treatment of hypertensive patients with a combination of 
antihypertensive and lipid-lowering therapies leads to a 
higher reduction in the incidence of cardiovascular events 2. 
Atorvastatin calcium[ATR] is [R-[R*, R*]]-2-[4-
fluorophenyl]-β, δ-dihydroxy-5-[1-methylethyl]-3-phenyl-4-
[[phenylamino] carbonyl]-1Hpyrrole-1-heptanoic acid, 
calcium salt [2:1] trihydrate is an inhibitor of 3-hydroxy-3-
methylglutaryl-coenzyme A [HMG-CoA] reductase. This 
enzyme catalyzes the conversion of HMG-CoA to 
mevalonate, an early and rate-limiting step in cholesterol 
biosynthesis3. It is very slightly soluble in water  and oral 
bioavailability is 5% . 
Felodipine is a dihydropyridine calcium antagonist used in 
the treatment of hypertension and angina pectoris 4,5. 
Felodipine has the advantage as vasodilator and having less 
cardiac effects than non-dihydropyridine calcium 
antagonists6,7. Felodipine is practically insoluble in water and 

oral bioavailability is 15%8. The poor oral bioavailability of 
Felodipine was due to extensive first-pass metabolism 9.  
Solubility of drugs is a major factor in the design of 
pharmaceutical formulations lead to variable oral 
bioavailability. Many attempts have been made to increase 
the solubility of poorly or insoluble drugs 10. 
Liquisolid  technique  is  a  novel  concept  for  delivery  of  
drugs  through  oral  route.  This  approach  of delivering  
drugs  is  suitable  mostly  for  lipophilic  drugs  and  poorly  
or  water  insoluble  drugs and also suitable for immediate or 
sustain release formulations.  
In liquisolid technique the drugs which are insoluble or 
poorly soluble drugs are dissolved or dispersed in suitable 
non-volatile solvent and converted into free flow powder by 
using carrier material proposed by Spireas 11. The drug is 
present in the liquid medicament as solubilized or 
molecularly dispersed state, so that the dissolution is 
enhanced due to increased surface area and wetting area and 
therefore increases the bioavailability12. 
 
MATERIALS AND METHODS  
Materials  
The following materials received as gift samples: Felodipine, 
Atorvastatin calcium, Avicel PH 102, Aerosil 200, Eudragit 
RL100, Crospovidone, sodium starch glycolate, 
Croscarmellose sodium and Lactose monohydrate (MMC 
Healthcare, Solan, Himachal Pradesh). The other chemicals 
polyethylene glycol 400 (PEG400), polyethylene glycol 600 
(PEG600) and propylene glycol were purchased. All other 
chemicals were used of analytical grade. 
Solubility studies 
Solubility studies were carried out in PEG 600, PEG 400 and 
propylene glycol. Felodipine (1-40mg) was taken in screw 
cap vials to which incremental amounts of solvent is added 
and was shaken for two minutes after each addition of solvent 
in vial shaker until clear solution is formed (13). Determined 
the solubility of the sample by using the following formula.  

Solubility =  
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Preparation of sustained release liquisolid compacts of 
Felodipine  
Various liquisolid compacts of Felodipine were prepared in 
different ratios by dispersing the drug in non-volatile solvents 
such as PEG 400 and PEG 600. The binary mixture carrier 
(Avicel PH 102) and coating material (Aerosil 200) were 
added to the liquid medication (drug: non-volatile solvent) 
and mixed in mortar. Finally glidant and lubricant 
(magnesium oxide and magnesium stearate) were added and 
compressed by using manual compression machine14. 
Formulations of liquisolid compacts given in the table 1. 
Preparation of immediate release liquisolid compacts of 
Atorvastatin calcium 
Various liquisolid compacts of Atorvastatin calcium were 
prepared in different ratios by dispersing the drug in non-
volatile solvents such as propylene glycol and PEG 400. The 
binary mixture carrier (Avicel PH 102) and coating material 
(Aerosil 200) were added to the liquid medication (drug: non-
volatile solvent) and mixed in mortar. Finally glidant and 
lubricant (magnesium oxide and magnesium stearate) were 
added and compressed by using manual compression 
machine14. Formulations of liquisolid compacts given in the 
table 2. 
Preparation of conventional sustained release layer of 
Felodipine 
Conventional tablets were prepared by direct compression 
method. Each tablet contain 5mg Felodipine , 70mg Avicel 
PH 102, 10mg lactose monohydrate, 3mg Aerosil 200 and 
5mg Eudragit RL 100  and were mixed in a mortar for 10min. 
To this flow activator, lubricant, magnesium oxide and 
magnesium stearate were added. The final mixture was 
compressed by using manual compression machine. Direct 
compression formulation with Eudrgit RL100 is mentioned 
as DC-Eu and with HPMCK4M as DC-HP. Formulations of 
conventional sustained release layer of Felodipine given in 
the table 3. 
Preparation of conventional immediate release layer of 
Atoravastatin calcium 
Conventional tablets were prepared by direct compression 
method. Each tablet contain 10mg Atoravastatin calcium , 
90mg Avicel PH 102, 20mg lactose monohydrate, 4mg 
Aerosil 200 and 7.5mg Sodium starch glycolate were mixed 
in a mortar for 10min. To this flow activator, lubricant, 
magnesium oxide and magnesium stearate were added. The 
final mixture was compressed by using manual compression 
machine. Direct compression formulation with S.S.G is 
mentioned as DC1, C.C.S as DC2 and C.P as DC3.  

Formulation of conventional tablets of Atorvastatin calcium 
given in table 4. 
Flow properties of the liquisolid compacts 
The flow properties of liquisolid compacts were estimated by 
determining the angle of repose, Carr’s index, and Hausner’s 
ratio. The angle of repose was measured by the fixed funnel 
and free standing cone method. The Bulk density and Tapped 
densities were determined for the calculation of Hausner’s 
ratio and Carr’s Index15.  
Differential scanning calorimeter (DSC) 
The DSC thermograms were recorded on a DSC (model Dsc-
60, Shimadzu). Samples of were heated in hermetically 
sealed aluminium pans over temperature range of 100C-
3000C at a constant rate of 100C/min under nitrogen purge. 
Fourier Transform Infra Red Spectroscopy (FTIR) 
FTIR spectra were obtained on FTIR-8400S (Shimadzu). 
Samples were prepared in KBr disks. Data were collected 
over a spectral region from 4000 to 400 cm-1. 
In vitro dissolution studies 
The in vitro dissolution studies of different liquisolid tablets 
were performed by using USP type-II. Drug release for 
Atorvastatin calcium liquisolid compacts was carried out in 
900ml of 0.1N HCl at 37±0.5oC for 2hr and maintaining 
stirring speed at 50rpm. Felodipine liquisolid compacts in 
phosphate buffer pH7.4 for 12hr.The samples were 
withdrawn at regular intervals and replaced with same 
volume of fresh dissolution medium and estimated at 241nm 
for Atoravastatin calcium, 366.5nm for Felodipine by U.V. 
Spectrophotometer. 
Model dependent methods  
The drug release from liquisolid tablets was analyzed by 
various mathematical models such as zero order, first order, 
Hixson-Crowell, Korsmeyer-Peppas, and Higuchi models. 
Preparation of bilayer tablets 
The optimized formulation of Atorvastatin calcium was 
added to die cavity and slightly compressed to this optimized 
formulation of Felodipine was added and compressed. The 
formulation was given in the table 14 and table 15. 
In vitro dissolution studies of bilayer tablets 
The in vitro dissolution studies of different bilayer liquisolid 
tablets were performed by using USP type-II. First two hours 
900ml of 0.1N HCl was used as dissolution media at 
37±0.5oC and maintaining stirring speed at 50rpm. After that 
the medium was replaced with phosphate buffer pH7.4.The 
samples were withdrawn at regular intervals and replaced 
with same volume of fresh dissolution medium and estimated 
at 241nm for Atoravastatin calcium, 366.5nm for Felodipine 
by U.V. Spectrophotometer. 

 
 

Table: 1 Formulation of liquisolid sustained release layer of Felodipine 
S.NO Formulation Felodipine 

(mg) 
PEG 600 

(mg) 
PEG 400 

(mg) 
Avicel PH 
102 (mg) 

Eudragit 
RL100 (%) 

HPMCK4

M (%) 
T.W 
(mg) 

1 F1 5 5 - 70 5 - 100 
2 F2 5 5 - 70 - 5 100 
3 F3 5 - 5 70 5 - 100 
4 F4 5 - 5 70 - 5 100 
5 F5 5 10 - 65 5 - 100 
6 F6 5 10 - 65 - 5 100 

Aerosil200 3mg, magnesium oxide 7mg and magnesium stearate 5mg were added in each formulation. M.C.C- Microcrystalline Cellulose, T.W- Total weight 
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Table:2 Formulation of liquisolid immediate release layer of Atoravastatin calcium 
S.NO Formulation ATR 

(mg) 
PG 

(mg) 
PEG400 

(mg) 
S.S.G 
(%) 

C.C.S 
(%) 

C.P 
(%) 

M.C.C 
(mg) 

T.W 

1 F7 10 30 - 5 - - 80 150 
2 F8 10 30 - - 5 - 80 150 
3 F9 10 30 - - - 5 80 150 
4 F10 10 - 30 5 - - 80 150 
5 F11 10 - 30 - 5 - 80 150 
6 F12 10 - 30 - - 5 80 150 
Aerosil200 5mg, magnesium oxide 10mg and magnesium stearate 7.5mg. M.C.C- Microcrystalline Cellulose, ATR- Atoravastatin calcium,  

PG- Propylene glycol, S.S.G- Sodium starch glcolate, C.C.S- Croscarmallose sodium,C.P-Crospovidone, T.W- Total weight 
 

Table: 3. Formulation of conventional tablets of Felodipine 
S.NO Formulation Felodipine 

(mg) 
Lactose monohydrate 

(mg) 
Aerosil 200 

(mg) 
Eudragit RL 

100 (mg) 
HPMCK4M 

(mg) 
M.C.C 
(mg) 

1 DC-EU 5 10 3 5 - 65 
2 DC-HP 5 10 3 - 5 65 

Aerosil200 3mg, magnesium oxide 7mg and magnesium stearate 5mg were added in each formulation 
 

Table: 4. Formulation of conventional tablets of Atorvastatin calcium 
S.NO Formulation Lactose monohydrate 

(mg) 
S.S.G 
(%) 

C.C.S 
(%) 

C.P 
(%) 

M.C.C 
(mg) 

T.W 
(mg) 

1 DC1 40 5 - - 80 150 
2 DC2 40 - 5 - 80 150 
3 DC3 40 - - 5 80 150 

Aerosil200 4mg, magnesium oxide 7.5mg and magnesium stearate 10mg were added in each formulation 
 

Table: 5 Solubility of Felodipine 
S.NO Solvent Solubility (mg/ml) 

1 PEG 600 6.25 
2 PEG 400 4.54 
3 Propylene glycol 2 

 
Table: 6 Solubility of Atoravastatin calcium 

S.NO Solvent Solubility (mg/ml) 
1 Propylene glycol 0.833 
2 PEG 400 0.305 
3 PEG 600 0.102 

 
Table: 7 Flow properties of Felodipine liquisolid system 

S.NO Formulation Angle of repose Carr’s index Hausner’s ratio 
1 F1 22.14 ± 0.86 13.86 ± 0.25 1.11  ± 0.07 
2 F2 22.49 ± 1.18 13.25 ± 0.41 1.13 ± 0.01 
3 F3 22.59 ± 0.72 13.5 ± 0.10 1.13 ± 0.01 
4 F4 22.02 ± 0.68 13.06 ± 0.73 1.15 ± 0.03 
5 F5 24.77 ± 0.39 17.06 ± 0.63 1.18 ± 0.01 
6 F6 24.90 ± 0.68 17.03 ± 0.49 1.22 ± 0.04 

Mean±S.D, n=3 
 

Table: 8 Flow properties of Atoravastatin calcium liquisolid system 
S.NO Formulation Angle of repose Carr’s index Hausner’s ratio 

1 F7 27.03 ± 0.80 18.06 ± 0.41 1.19  ± 0.05 
2 F8 27.36 ± 0.26 18.13 ± 0.50 1.20 ± 0.03 
3 F9 26.69 ± 0.40 18.2 ± 0.52 1.18 ± 0.08 
4 F10 28.03 ± 0.34 19.26 ± 0.41 1.23 ± 0.03 
5 F11 28.19 ± 0.30 19.53 ± 0.23 1.25 ± 0.04 
6 F12 28.16 ± 0.61 19.33 ± 0.11 1.24 ± 0.02 

Mean±S.D, n=3 
 

Table: 9 Hardness test and disintegration time of Felodipine liquisolid tablets 
S.NO Formulation Friability (%) Hardness test (kg/cm2) Disintegration time(Min) 

1 F1 0.465 ± 0.03 4.6 12.6 ± 0.15 
2 F2 0.494 ± 0.02 4.4 12.7 ± 0.41 
3 F3 0.475 ± 0.10 3.8 13.3 ± 1.05 
4 F4 0.504 ± 0.05 4.2 14.3 ± 0.80 
5 F5 0.425 ± 0.08 3.6 13.4 ± 0.91 
6 F6 0.461 ± 0.06 3.6 12.6 ± 0.46 

Mean±S.D, n=3 
 

Table: 10 Hardness test and disintegration time of Atorvastatin calcium liquisolid tablets 
S.NO Formulation Friability (%) Hardness test (kg/cm2) Disintegration time(Min) 

1 F7 0.626 ± 0.04 3.2 5.2 ± 0.15 
2 F8 0.614 ± 0.02 4.3 4.8 ± 0.75 
3 F9 0.621 ± 0.04 4.2 3.9 ± 0.50 
4 F10 0.555 ± 0.06 4.2 6.3 ± 0.25 
5 F11 0.588 ± 0.03 3.6 6.5 ± 0.32 
6 F12 0.618 ± 0.02 4.2 6.2 ± 0.50 

Mean±S.D, n=3 
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Table: 11 Assay of Sustained release of Felodipine liquisolid tablets 

Formulations Drug content   (%w/w) * 
F1 98.91 ± 0.546 
F2 99.36 ± 0.585 
F3 98.87 ± 0.62 
F4 101.12 ± 0.673 
F5 98.04 ± 0.621 
F6 101.43 ± 0.573 

*Mean ± SD (n=6) 
 

Table: 12 Assay of immediate release of Atorvastatin calcium liquisolid tablets 
Formulations Drug content   (%w/w) * 

F7 98.97 ± 0.543 
F8 99.45 ± 0.528 
F9 98.95 ± 0.659 
F10 102.5 ± 0.678 
F11 101.78 ± 0.723 
F12 101.23 ± 0.671 

*Mean ± SD (n=6) 
 

Table: 13 Release Kinetics of sustained release liquisolid compacts of (F1-F6) 
Model Parameter F1 F2 F3 F4 F5 F6 DC-Eu DC-HP 

Zero order R2 0.991 0.994 0.992 0.998 0.993 0.980 0.997 0997 
First order R2 0.946 0.947 0.950 0.936 0.909 0.963 0.974 0.967 

Higuchi R2 0.989 0.985 0.973 0.973 0.993 0.998 0.982 0.976 
Korsmeyer 

Peppas 
R2 0.994 0.981 0.983 0.989 0.986 0.998 0.993 0.984 
N 0.682 0.562 0.537 0.604 0.515 0.679 0.780 0.793 

Hixson-crowell R2 0.986 0.983 0.970 0.972 0.936 0.993 0.990 0.987 
 

Table: 14 Formulation of immediate release layer of Atorvastatin calcium 
S.NO Ingredients Weight (mg)/Tab 

1 Atorvastatin calcium 10 
2 Propylene glycol 30 
3 Crospovidone 7.5 
4 Micro crystalline cellulose 80 
5 Aerosol 200 5 
6 Magnesium oxide 10 
7 Magnesium stearate 7.5 
8 Total weight 150 

 
Table: 15 Formulation of sustained release layer of Felodipine 

S.NO Ingredients Weight (mg)/Tab 
1 Felodipine 5 
2 PEG 600 10 
3 Eudrgit RL 100 5 
4 Micro crystalline cellulose 65 
5 Aerosil 200 3 
6 Magnesium oxide 7 
7 Magnesium stearate 5 
8 Titanium dioxide sunset yellow 0.0004 
8 Total weight 100 

 
Evaluation of bilayer tablets 

Table: 16 Evaluation of bilayer tablets 
Parameters Results 

Uniformity of Weight** 251.2± 0.54 
Tablet Thickness* 7.12mm± 0.023 

Hardness * 4.3 Kg/cm2 ± 0.53 
Friability* 0.0832 % ± 0.325 

* *Mean ± SD (n=20) *Mean ± SD (n=3) 
 

Table: 17 Assay of bilayer tablets 
Drug Amount(mg/ tablet) % label claim %RSD* 

Labeled Found 
ATR 10 9.89 98.90 0.673 

Felodipine 5 4.91 98.20 0.528 
RSD* of six observations 
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Figure 1: FTIR spectra, A: Pure Felodipine, B: Physical mixture, C: liquisolid compacts 

 
 
 

 
Figure 2: FTIR spectra, A: Pure Atorvastatin calcium, B: Physical mixture, C: liquisolid compacts 

 

 
Figure:3 DSC thermogarms A: Avicel pH 102, B: Aerosil 200, C: Pure Felodipine, D: Liquisolid compacts of Felodipine 
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Figure: 4 DSC thermogarms A: Crospovidone , B:S.S.G, C: Croscarmellose sodium, D: Liquisolid compacts, E: Pure Atorvastatin calcium 

 

 
Figure: 5  Invitro drug release of sustained release layer and directly compressed tablets of Felodipine 

 

 
Figure: 6 Invitro drug release of immediate release layer and directly compressed tablets of Atoravastatin calcium 

 
Bilayer tablets release studies 

 
Figure: 7 Invitro release of immediate release layer of Atorvastatin calcium 
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Figure: 8 Invitro release of sustained release layer of Felodipine 

 
RESULTS AND DISCUSSION  
The Content of active ingredients was analysed. The result of 
% drug content   of various tablet formulations are depicted 
in the table11 and 12. 
The standard curves of Atoravastatin calcium and Felodipine 
solutions obeyed Beer’s law which was linear over the 
concentration range tested from 2–10 μg/ml. The solubility in 
PEG 600, PEG 400 and propylene glycol was found to be 
6.25, 4.54 and 2mg/ml for Felodipine respectively. The ATR 
solubility in Propylene glycol, PEG 400, PEG 600 was found 
to be 0.833, 0.305 and 0.102 respectively. 
The IR spectra of pure Felodipine figure1 showed 
characteristic peaks at 3369 cm-1 (N-H stretching), 3068 cm-1 
(Aromatic C-H stretching). The IR spectra of pure 
Atoravastatin calcium figure2 showed characteristic peaks at 
3369 cm-1 (C-H stretching), 1651.07 cm-1 (C=C bending), 
1558.48cm-1 (C=O stretching). The IR spectra of pure 
Felodipine and Atorvastatin calcium and their liquisolid 
compacts showed charterstic peaks indicating there are no 
chemical interaction between drug and polymer in the 
formulations. 
The liquisolid system thermograms of Felodipine and 
Atorvastatin calcium figures3&4 showed complete 
disappearance of characteristic peaks of Felodipine and   
Atorvastatin calcium in their formulations; a fact that agrees 
with the formation of drug solution in the liquisolid 
powdered system, i.e., the drug was molecularly dispersed 
within the liquisolid matrix. Such disappearance of the drug 
peaks upon formulation of the liquisolid system was in 
agreement with McCauley and Brittain16 who declared that 
the complete suppression of all drug thermal features, 
undoubtedly indicate the formation of an amorphous solid 
solution. Additionally, Mura et al.17 found out that the total 
disappearance of the drug melting peak indicates that drug 
amorphization was obtained. 
Powder flow is influenced by so many interrelated factors; 
which includes physical, mechanical and environmental 
factors18. Therefore, in our study, three flow measurement 
types were employed; the angle of repose, Carr’s index 
(compressibility index), and Hausner’s ratio and their results 
are tabulated in table7 and 8. The angle of repose (ɵ) is a 
characteristic of the internal friction or cohesion of the 
particles, the value of the angle of repose will be high if the 
powder is cohesive and low if the powder is non-cohesive. 
The prepared liquisolid formulations of Felodipine that 
showed ɵ values between 22-24o and Atoravastatin calcium 
liquisolid formulations that showed ɵ values between26-280 

were chosen as liquisolid systems with acceptable flowability 
according to the angle of repose measurements. 
Carr’s index up to 21 is considered of acceptable flow 
properties. Hausner ratio was related to the inter particle 
friction, the powders with low interparticle friction, had ratios 
of approximately 1.25 indicating good flow18. The prepared 
liquisolid formulations showed good flowing properties. 
Friability is related to the property of tablet hardness. It is to 
evaluate the ability of tablet to withstand abrasion in 
packaging, handling and shipping. In the present study, the 
percentage friability of all the formulations are within the 
limit (Limit: NMT 1.0%) and has required mechanical 
strength. 
Tablet requires a certain amount of strength or hardness to 
withstand mechanical shocks of handling in manufacture, 
packing and shipping. The hardness of the various tablet 
formulation are uniform with 3-4 kg/cm2 (n=3), which is 
required to maintain the mechanical strength. 
The invitro disintegration time of various Felodipine 
liquisolid tablets was between 12.6 ± 0.15 to 14.3 ± 0.80 
mins. The invitro friability, disintegration time and hardness 
of various Felodipine liquisolid tablets are depicted in the 
table 9. 
The invitro disintegration time of various Atorvastatin 
calcium liquisolid tablets  was between  4.8 ± 0.75  to 6.5 ± 
0.32 mins. The invitro friability, disintegration time and 
hardness of various Atorvastatin calcium liquisolid tablets are 
depicted in the table 10. 
The invitro dissolution profiles of Felodipine liquisolid tablet 
formulations together with the dissolution profile of directly 
compressed tablets (DC-Eu and DC-HP) are dipicted in 
figure 5. More than 98% of drug was released from the F5 
formulation compared to other liquisolid preparations. The 
directly compressed tablets (DC-Eu and DC-HP), release was 
80%. The Felodipine liquisolid tablet formulations prepared 
with Eudrgit RL100 showed better sustained release 
compared to the HPMCK4M. 
The invitro dissolution profiles of Atorvastatin calcium 
liquisolid tablet formulations together with the dissolution 
profile of directly compressed tablets are depicted in figure 6. 
The release profile of liquisolid tablets showed better than the 
directly compressed tablets. At 30min more than 90% of drug 
release from the liquisolid tablets formulations of F7, F8, and 
F9. The drug release from directly compressed tablets was 
very less. The liquisolid tablets prepared with Propylene 
glycol showed better release than the tablets prepared with 
PEG400.  
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The liquisolid compacts contain a solution of the drug in non 
volatile vehicle used for preparation of the liquisolid 
compacts; the drug surface available for dissolution is 
tremendously increased. In essence, after disintegration, the 
liquisolid primary particles suspended in the dissolving 
medium contain the drug in a molecularly dispersed state, 
whereas the directly compressed compacts are merely 
exposed micronized drug particles. Therefore, in the case of 
liquisolid compacts, the surface area of drug available for 
dissolution is much greater than that of the directly 
compressed compacts. 
Different models of dissolution profile comparison were 
used. The results of these models indicate all liquisolid 
tablets follow Zero order as “best fit model”. This fact 
depending on R2 value obtained from model fitting19. 
Korsmeyer - Peppas release (n) values of all liquisolid tablets 
are greater than 0.5 indicating non-Fickian diffusion i.e. 
initially there is rapid release of drug. 
The present work showed that the liquisolid technique can be 
effectively used to prepare bilayer liquisolid tablets of water 
insoluble drugs - Atorvastatin calcium as immediate release 
and Felodipine as sustained release layer. The combination of 
these two drugs in a single dosage form will enhance the 
patient compliance and reduce the dosing frequency. 
Moreover the results showed that the liquisolid technique 
could be a promising alternative technique to increase the 
solubility and dissolution of water insoluble drugs and might 
improve bioavailability. Drug release profiles in model fitting 
follow the Zero order as best fit model. Bilayer tablet of 
Atorvastatin calcium(statins) and Felodipine(calcium channel 
blocker) might be suitable for treatment of Hypertension 
coexisting with cardiovascular risk factors as statins in 
combination with calcium channel blockers possess the 
synergistic effect in cardiovascular disorders. 
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