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ABSTRACT 
The aim of present investigation is to develop immediate release formulation of Pravastatin sodium for oral drug delivery by using suitable concentration of 
superdisintegrants. Croscarmellose sodium (AC-DI-SOL), povidone, MCC, Magnesium oxide, magnesium stearate were used to formulate the Immediate 
release tablet. Croscarmellose sodium was used as superdisintegrant and povidone was used as a binder to control the release of drug. Optimization of 
superdisintegrant concentration that can control the release of the drug as like the hypothetical release profile was based on release profile of the prepared 
trials.  
The Optimized batch F10 was showed good tablet properties like hardness (85-100N), thickness (5.2mm), friability (NIL) and nearly similar drug release 
profile to the hypothetical drug release profile of the innovator product. The optimized batch was also kept for accelerated stability study which showed no 
change in either physical appearance, drug content & drug release profile after storage at 40oC/75% RH for 2 months. It is concluded from the present 
investigation that Pravastatin sodium Immediate release tablet can be successfully formulated using combination of 15 mg (3.75%) Croscarmellose sodium 
and 8 mg (2%) Povidone. The Optimized formulation display better immediate release in 30 minutes. 
KEY WORDS: Pravastatin sodium; immediate release; superdisintegrant; Hyperlipidemia; in vitro drug release. 
 
INTRODUCTION 
Immediate release tablets are those, which disintegrate or 
dissolve fast in saliva without the need of water. This could 
enhance the clinical effect of drug through pre-gastric 
absorption from mouth, pharynx and esophagus by avoiding 
first pass liver metabolism1. Due to ease of administration 
and better patient compliance these drug delivery systems are 
gaining popularity2. Pravastatin sodium, a newer anti 
hyperlipidemic drug has reported to have extensive first-pass 
metabolism and also very low half life of 1- 1.5hrs was 
selected as model drug for the study. The immediate release 
tablets of pravastatin sodium were prepared by using direct 
compression and wet granulation method. Different 
formulations were prepared with varying concentrations of 
binders, super disintegrating agents and lubricants and the 
optimized formulation was to be found in this present study. 
This immediate release of the optimized formulation was 
expected to increase the bioavailability3-6. 
MATERIALS AND METHODS 
Materials 
Pravastatin sodium was received as a gift sample from 
Biocon ltd, Bangalore, India. Lactose monohydrate, 
Magnesium Oxide and Croscarmellose sodium were 
purchased from BASF, Germany/ Signet Chemical, 
Microcrystalline Cellulose (pH 102) was purchased from 
FMC Biopolymer, Shangai, China. Sodium Bicarbonate, 
Dibasic Calcium Phosphate, Povidone, Magnesium Stearate 
was purchased from DMV International, Veghel, Netherlands 
 Methods 
Weighed amount of Pravastatin Sodium and half quantity 
Lactose anhydrous through #40 mesh. Croscarmellose 
Sodium and remaining half quantity of Lactose anhydrous, 
Microcrystalline Cellulose, Povidone and Magnesium oxide 
through #40 mesh. All the ingredients were blended. 
Magnesium stearates through #60 mesh and add materials of 
in blender and lubricate. Compress the lubricated blend using 

suitable tooling and the same ingredients were blended and 
granulated using granulating agent tablets were prepared by 
wet granulation technique 
Organoleptic Properties  
Colour A small quantity of Pravastatin powders were taken 
in butter paper and viewed in well-illuminated place. 
Taste and odour: Very less quantity of Pravastatin was used 
to get taste with the help of tongue as well as smelled to get 
the odour.  
DRUG-EXCIPIENT COMPATIBILITY STUDIES BY 
FTIR:  
Excipients are integral components of almost all 
pharmaceutical dosage forms. The successful formulation of 
a stable and effective solid dosage form depends on the 
careful selection of the excipients, which are added to 
facilitate administration, promote the consistent release and 
bioavailability of the drug and protect it from degradation. 
Infra Red spectroscopy is one of the most powerful analytical 
techniques to identify functional groups of a drug. 
The pure drug and its formulation were subjected to IR 
studies. In the present study, the potassium bromide disc 
(pellet) method was employed06. 
Precompression parameters 
Bulk density 
Density is a term obtained by dividing weight of powder by 
volume of powder. It was given as g/cm3. Apparent bulk 
density was determined by pouring presieved drug excipients 
blend into a graduated cylinder and measuring the volume 
and weight. It was determined by following equation. 

ρb = m/ vb 
Where, ρb = Bulk density, m = Mass of powder,  

vb = Volume of powder 
Tapped density 
It was determined by placing a graduated cylinder containing 
a known mass of drug and excipients blend on mechanical 
tapping apparatus, which was operated for a fixed numbers of 
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taps until the powder bed volume has reached a minimum 
using the weight of a blend in a cylinder and from this 
minimum volume, the tapped density was computed. It was 
determined by following equation. 

ρt = m/ vt 
Where, ρt = Tapped density, m = Mass of powder,  

vt = Tapped volume. 
Compressibility Index 
Compressibility was indirectly related to the relative flow 
rate, cohesiveness and particle size distribution of the 
powder. Powders with compressibility values lesser than 
about 20% have been found to exhibit good flow properties. 
Tapped (ρt) and apparent (ρb) bulk density measurements can 
be used to estimate the compressibility of a material07.  

Compressibility Index (%) = (ρt -ρb) /ρt * 100 
Where, ρb = Bulk density, ρt = Tapped density 

Hausner’s ratio 
It was the ratio of bulk volume to tapped volume or tapped 
density to bulk density. It was a measure used to describe 
compressibility of powder08.  

Hausner’s ratio =   ρt / ρb 
Where,   ρt = Tapped density, ρb = Bulk density 

Angle of repose 
The angle of repose of powder blend was determined by the 
funnel method. The accurately weight powder blend were 
taken in the funnel. The height of the funnel was adjusted in 
such a way the tip of the funnel just touched the apex of the 
powder blend. The powder blend was allowed to flow 
through the funnel freely on to the surface. Angle of repose is 
maximum angle possible between pile of powder and 
horizontal plane09. 

θ = tan-1 h/r 
Where, h = Height of pile of powder, 

r = The radius of the base of conical pile. 
Values for angle of repose less than or equal to 30o suggest a 
free flowing material and angles greater than or equal to 40o 
suggest a poorly flowing material.  
Evaluation of irbesartan immediate release tablets 
Thickness 
Thickness of the tablets was measured using a calibrated 
Vernier Caliper. Three tablets of each formulation were 
picked randomly and thickness was measured individually. 
Weight variation  
Twenty tablets were selected randomly from each batch and 
weighed individually to check for weight variation. A little 
variation was allowed in the weight of a tablet according to 
US Pharmacopoeia46. The following percentage deviation in 
weight variation was allowed. In all formulations, the tablet 
weight is 120 mg, hence 7.5% maximum difference 
allowed10. 
Hardness 
Hardness indicates the ability of a tablet to withstand 
mechanical shocks while handling. The hardness of the 
tablets was determined using Monsanto hardness tester. It is 
expressed in kg/cm2. Three tablets were randomly picked and 
hardness of the tablets was determined. 
Friability  
The friability of tablets was determined by using Roche 
friabilator. It is expressed in percentage (%). Ten tablets were 
initially weighed (WI) and transferred into friabilator. The 
friabilator was operated at 25 rpm for 4 minutes or run up to 
100 revolutions. The tablets were weighed again (WF).  The 
% friability was then calculated by  
 

%F = 100 (1-WF/WI) 
% Friability of tablets less than 1% was considered 

acceptable. 
In-vitro dissolution profile of prepared Itopride HCl SR 
Tablets 
The release rate of Itopride HCl from SR tablets was 
determined using United State Pharmacopoeia (USP) XXIV 
dissolution testing apparatus II (paddle method). The 
dissolution test was performed using 900 ml of Water, at 
37°C ± 0.5°C at 50rpm. A sample (10 ml) of the solution was 
withdrawn from the dissolution apparatus at different time 
interval. The samples were replaced with fresh dissolution 
medium of same quantity. Drug released were analyzed at 
238 nm wavelength using water as a reference standard by 
Shimadzu UV1700 Double beam Spectrophotometer, 
Shimadzu (Tokyo, Japan)11.  
Accelerated Stability study 
Optimized batch was placed in HDPE Bottle and was kept for 
stability study at 40˚C/75% RH for 2 months. Sample was 
collected at every 1 month interval and evaluated for in viro 
dissolution, USP- II paddle apparatus, 50 rpm. F2 value was 
applied to stability study to show the effect of storage on in 
vitro drug release of formulation12. 
RESULTS AND DISCUSSION 
Drug excipient compatibility studies 
Excipients are integral components of almost all 
pharmaceutical dosage forms. The successful formulation of 
a stable and effective solid dosage form depends on the 
careful selection of the excipients, which are added to 
facilitate administration, promote the consistent release and 
bioavailability of the drug and protect it from degradation. 
Infra Red spectroscopy is one of the most powerful analytical 
techniques to identify functional groups of a drug. The IR 
spectra’s showed no interactions between drug and 
excipients. The FTIR spectrum of the Pravastatin was having 
the same peaks as of pure drug spectra given in IP 2010. The 
drug excipient compatibility study reflected that there was no 
change in the peaks of Pravastatin observed so no interaction 
observed significant change, thus there were no interactions 
between drug and excipients. Results are shown in figure 01 
& 02 respectively. 
Evaluation of Pravastatin Sodium immediate release 
tablets 
The prepared tablet formulations were evaluated for different 
parameters like hardness, friability, assay, weight variation. 
Results of these parameters were shown in table 2. Hardness 
of the prepared tablets was found in range of 80-132 N. All 
the tablet formulations showed acceptable Pharmacotechnical 
properties and complied with the in-house specifications for 
weight variation, drug content, hardness and friability. The 
size and surface area were kept constant by adding required 
quantity of lactose as a diluent, as it is well known fact that 
the drug release is also dependent on the size and surface area 
of matrix tablets.  
In-Vitro Drug release study 
In vitro drug releases of formulations were performed in 900 
ml water. The drug release of formulations F1 and F2, based 
on the observation of two approaches, direct compression 
technique was selected due to no color changed after drying. 
Based on the drug release profiles of formulations F3-F5 it 
can be concluded that there is impact of binder concentration 
on release profile of Pravastatin Sodium Tablet from 
concentration 1 % – 3 % per tablet.By using 1% of Binder 
capping is occurs. By using 3% of Binder release of drug 
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decreases. Hence 2 % concentration was finalized. Based on 
the drug release profiles of formulations F6-F7 it can be 
concluded that there is no impact of disintegrant on release 
profile of Pravastatin Sodium Tablet from concentration 3 – 
3.75 % per tablet. Hence 3.75 % concentration was finalized. 
Based on the drug release profiles of formulations F8-F9 it 
can found that when we use 1% of lubricant sticking is 
occurred during compression so finales that we will use 2% 
lubricant because with this we can avoid sticking.  The drug 
release profile was shown in Table 04. 
Accelerated Stability study 
The stability studies of final trial was done for 2 months by 
packing in HDPE container in humidity chamber (40°C/75% 
RM). The result given in table for 1 month, 2 months show. 
All parameters of formulation including physical parameters, 
impurity profile, content uniformity or dissolution profile 
were within specification limit. So it indicates optimized 
formulation were stable in table 05. 
CONCLUSION 
The present work involves the formulation, development and 
evaluation of Pravastatin sodium immediate release tablets. 
To minimize critical process parameters direct compression 
method was selected for the formulation of tablets. The 
evaluation study showed that formulation F10 was ideally 
suited to be immediate release formulation. 
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Table 1: Formula of Pravastatin sodium IR Tablet for Trial batch F1-F5 

SL.No Ingredients FI (mg/tab) 
F2 

(mg/tab) 
F3 

(mg/tab) 
F4 

(mg/tab) 
F5 

(mg/tab) 

1 Pravastatin Sodium 40.00 40.00 40.00 40.00 40.00 

2 Lactose anhydrous (DCL 22 AN) 326.40 268.80 326.40 326.40 326.40 

3 Microcrystalline cellulose (Avicel PH 112 ) 60 40.00 60 60 60 

4 Magnesium oxide 13 13.20 13 13 13 

5 Croscarmellose Sodium (Ac-Di-Sol) 12 4.00 12 12 12 

6 Povidone (Plasdone  K 29/32) 6 4.00 4 8 12 

7 Magnesium Stearete 8.00 6.00 8.00 8.00 8.00 

8 FD & C Blue no.-1 0.03 0.03 0.03 0.03 0.03 

9 D & C Yellow no.-10 0.12 0.12 0.12 0.12 0.12 

 Target weight 400.00 400.00 400.00 400.00 400.00 
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Table 2: Formula of Pravastatin sodium IR Tablet for Trial batch F6-F10 

SL.No Ingredients F6 
(mg/tab) 

F7 
(mg/tab) 

F8 
(mg/tab) 

F9 
(mg/tab) 

F10 
(mg/tab) 

1 Pravastatin Sodium 40.00 40.00 40.00 40.00 40.00 

2 Lactose anhydrous (DCL 22 AN) 326.40 326.40 326.40 326.40 250.80 

3 Microcrystalline cellulose (Avicel PH 112 ) 60 60 60 60 65.00 

4 Magnesium oxide 13 13 13 13 13.00 

5 Croscarmellose Sodium (Ac-Di-Sol) 12 15 15 15 15.00 

6 Povidone (Plasdone  K 29/32) 8 8 8 8 8.00 

7 Magnesium Stearete 8.00 8.00 4.00 8.00 8.00 

8 FD & C Blue no.-1 0.03 0.03 0.03 0.03 0.03 

9 D & C Yellow no.-10 0.12 0.12 0.12 0.12 0.16 

 Target weight 400.00 400.00 400.00 400.00 400.00 

 
Table 3: Evaluation parameters of Pravastatin Sodium immediate release tablets 

Factorial 
Batches Hardness (N) Thickness (mm) Friability (%) 

 
Avg. Wt. (mg) 

 

Drug content 
(%) 

 
F01 81-98 5.01-5.16 0.045 405 99.8 
F02 85-96 5.08-5.47 0.104 396 100.2 
F03 84-106 5.10-5.43 0.128 401 100.1 
F04 89-110 5.21-5.26 0.059 405 98.8 
F05 95-132 5.24-5.38 0.002 398 98.7 
F06 90-120 5.30-5.48 0.029 406 99.3 
F07 89-109 5.12-5.41 0.019 403 99.4 
F08 90-110 5.16-5.66 0.019 401 98.4 
F09 91-115 5.10-5.62 0.052 407 99.3 

 
Table 4: In-vitro drug release Profile 

Time 
Point 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
5 42.8 51.9 54.3 51.6 61.4 52.6 62.1 50.5 56.4 67.5 
10 55.8 72.8 74.7 55.9 80.0 70.5 81.9 70.5 69.1 97.9 
15 72.1 79.8 81.8 67.9 91.9 85.2 83.5 81.7 81.0 100.0 
20 75.2 84.1 82.9 76.2 93.5 86.3 94.9 95.0 93.1 100.3 
30 79.5 87.7 85.7 90.2 98.0 94.4 98.2 96.5 97.7 102.5 

 
Table 5: Drug release study of stability observations of Trials 

Time Point (min) 
 
¯̄̄̄ 

Condition 

Initial 40ºC/75%RH 

1 Month 2 Months 

0 0.00 0 0 

5 67.5 65.25 66.51 

10 97.9 94.15 98.51 

15 100.0 99.02 98.51 

20 100.3 99.56 99.82 

30 102.5 101.25 101.29 
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Figure 01: FTIR spectra for drug Pravastatin 

 
 

Figure 02: FTIR spectra for physical mixture of drug and all excipients 
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