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Abstract: Nifedipine, a calcium channel blocker was a medicament used for the treatment of prinzmetal angina. It belongs to 
Biopharmaceutical classification system (BCS) class II drug, sparingly soluble in aqueous buffers showing poor dissolution 
release and near to the ground oral bioavailability. Liquisolid compact technique was a tool to improve dissolution of water-
soluble drugs. Nifedipine tablets was formulated in form of liquisolid compacts and optimised by means of different 
concentration of drug in a non-volatile solvent in addition carrier to the coating material. Formulated liquisolid compacts were 
evaluated for pre-compression parameters and post compression parameters. The solubility and dissolution rate were 
considerably increased in these liquisolid compact systems compared with the pure drug. Maximum solubility and dissolution 
rate was found to be in F5 with 97.46 % drug release. It was concluded that, it could be a favourable strategy in refining the 
dissolution of reduced water soluble drugs and framing sustained release solid dosage forms. 
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INTRODUCTION 
The oral dosage solid dosage form must ensure maximum dissolution in edict to absorb maximum from the gastro intestinal 
tract. The reduced dissolution rates of water insoluble drugs are the major problems in the present era [1]. There are various 
techniques with improve the dissolution rate of water insoluble drugs like size reduction, inclusion complexes, nano-techniques 
etc [2]. Recently liquisoild compact has emerged a promising technique for improving solubility and dissolution rates [3]. The 
concept of “liquisolid systems” as defined by Spirea et al., might be used to change a liquid into a free flowing, readily 
compressible, and dry powder by modest physical blending with selected excipients entitled the carrier and coating material [4]. 
The liquisolid compact considerably increases wetting properties and surface area of drug [5]. The liquisolid compacts of water-
insoluble substances could be estimated to show improved drug dissolution which results in improved bioavailability [6] 
Nifedipine was discovered in 1969 and approved for use in the United States in 1981. It is one of the treatments of choice 
for prinzmetal angina. Nifedipine is taken by mouth and comes in fast and slow release formulations. Maximum dose is up to 
120 mg/day. The oral bioavailability is 45-56%. It is meanly soluble in water. The oral absorption of nifedipine is slow and 
owing to slow dissolution. Hence it is necessary to enhance the dissolution rates which improve the bioavailability of the drug. 
Nifedipine liquisolid compacts using poly ethylene glycol and tweens concluded that high amount of drug can be loaded and 
increase the percent drug release [7]  
MATERIALS AND METHODS 
Materials 
Nifedipine was gotten as a gift sample from Natco pharmaceuticals Ltd., Hyderabad silica gel powder, Hydroxy propyl methyl 
cellulose(HPMC) and poly ethylene glycol (PEG 400) was procured from Colorcon Mumbai, Avicel PH 102, tween 80 and talc 
was procured from SD Fine Chem. Ltd., Mumbai.  
Methods 
Phase Solubility Studies 
Solubility studies were performed by preparing saturated drug solution in various solvents like water, 7.2 pH phosphate buffer, 
polyethylene glycol 400, and tween 80. Samples were sonicated for 24hrs. Solutions were diluted, clarified and drug content 
was examined using UV visible spectrophotometer at 237nm. 
Preparation of Liquisolid Compacts 
By dispensing PEG 400 and tween 80 with changed concentration of drug (Nifedipine), liquisolid compacts were prepared [8]. 
The binary blend of the carrier (Avicel PH102) and coating material (silica gel powder) was organized at a ratio (20:1). The 
binary mixture was added to admixture of drug and vehicle with constant mixing for a time period of 10 to 20 minutes in a 
motor. The wet granules were dried in a hot air oven at 60 0C for 20 minutes [9]. The dried granules were sifted through #44 
mesh sieves and stored in an airtight container until further use [10].The final blend was subjected to compression tablets using 
tablet compression machine (Table 1). 
 
Table 1: Formulation chart of nifedipine liquisolid compacts 

Formulation Code F1 F2 F3 F4 F5 F6 F7 F8 

Nifedipine 20 20 20 20 20 20 20 20 

 Vehicle PEG 400 PEG 
400 

PEG 
400 

PEG 
400 

Tween 
80 

Tween 
80 

Tween 
80 

Tween 
80 
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Drug concentration in 
liquid vehicle (%w/w) 

66.66 50 33.33 25 66.66 50 33.33 25 

Carrier: coating material 20:1 20:1 20:1 20:1 20:1 20:1 20:1 20:1 

Liquid load factor 0.1 0.2 0.4 0.6 0.1 0.2 0.4 0.6 

Liquid vehicle 10 20 40 60 10 20 40 60 

Carrier 100 100 100 100 100 100 100 100 

Coating material 5 5 5 5 5 5 5 5 

Unit dose 237.35 247.25 267.60 287.75 237.35 247.25 267.60 287.75 

 
Compatibility Studies  
All the  reference  peaks  which  are  observed  in  the  IR  spectrum  of   nifedipine  were    observed  in  the  IR spectrum  of  
combination drug  and  polymers. By using spectra’s (Fig. 1), it was found that nifedipine was compatible with excipients. 
 

 
 Fig. 1 FTIR spectra’s of pure drug ( Nifidipine) and optimized formulation (F5) 

 
Pre-compression Studies 
The flow properties of liquisolid system were projected by determining the angle of repose, Carr’s index [11]. The angle of 
repose was dignified by the fixed funnel method. The bulk density and tapped densities were evaluated [12] 
Post Compression Studies 
Hardness, friability, weight variation, content uniformity and % drug release were measured as per United States Pharmacopeia 
(USP). The hardness of formulated liquisolid tablets was resulted by using Pfizer hardness tester. The friability of the prepared 
liquisolid tablets was dignified using Roche type apparatus, and the drum was revolved for 4 min at 25 rpm. The losses of the 
mass of 10 tablets were determined, and by using below equation the percentage of friability was calculated [13]. 
 
In vitro drug release studies 
In vitro dissolution profile from liquisolid compacts and directly compressed tablets was found using dissolution test apparatus 
USP-II. The dissolution studies were supported out in 900 mL, of 7.2 pH phosphate buffer as the dissolution medium at 37 ± 
0.5 0C. 20 mg nifedipine tablets were placed in each flask and allowed to run for 12 hours at 50 rpm. Then, 5 mL samples were 
collected at specific time interval [14]. The dissolution medium was replaced with 5 mL fresh dissolution fluid to maintain the 
sink condition and withdraw samples, filtered and analysed by UV at 237nm. The cumulative percentage drug release was 
calculated and shown in Fig. 2. 
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Fig. 2 Dissolution profile of nifedipine liquisolid compacts (Mean ± SD, n=3) 

RESULTS 
Melting Point 
The melting point of nifedipine was found to be 173 0C, which complied with British Pharmacopeia standards thus indicting 
purity of obtained drug sample. 
Solubility Study 
The solubility of nifedipine, in distilled water was 0.005mg/ml, in PEG 400 was 0.329 mg/ml, in 7.2 pH phosphate buffer was 
0.008 mg/ml and in tween 80 was 2.392 mg/ml. 
Evaluation of Liquisolid Compacts 
The bulk density and tapped density for nifedipine liquisolid compacts were establish to be from 0.318 to 0.389 g/cm3 for bulk 
density and from 0.378 to 0.444 g/cm3 for tapped density and shown in table 2. 
 
Table 2: Pre - compression parameters 

Formulation Bulk density 
(g/cm3) 

Tapped density 
(g/cm3) 

Carr’s index 
(%) 

Hausner’s ratio 
(%) 

Angle of repose 
(Ɵ) 

F1 0.318±0.27 0.389±0.31 18.25±1.21 1.123±0.43 27.93±0.85 
F2 0.331±0.33 0.399±0.55 17.04±0.73 1.015±0.66 23.25±2.03 
F3 0.329±1.35 0.396±0.53 16.91±0.47 1.103±0.69 22.05±1.39 
F4 0.345±0.97 0.409±1.25 15.64±0.21 1.185±1.20 26.40±0.86 
F5 0.337±0.51 0.403±0.77 13.61± 1.40 1.165±1.13 25.06±0.91 
F6 0.350±0.35 0.414±0.54 15.45±1.33 1.172±1.38 28.71±2.02 
F7 0.343±0.49 0.402±0.34 14.67±1.24 1.156±0.51 26.94±2.04 
F8 0.367±0.25 0.422±0.12 13.03±0.26 1.149±0.11 28.10±0.90 

Mean±SD (n=3), SD = standard deviation 
 
Hardness of the formulated tablets was to be from 5.11 ± 0.29 to 6.44 ± 0.49 kg/cm2. Drug content was found in the rages 
between 96.19 ± 0.18 to 98.73 ± 0.53 %. The friability was found to be 0.11 ± 0.26 to 0.38 ± 0.34 %, within the prescribed 
limits (below 1%), an indication of good mechanical resistance and shown in table 3. 
 
Table 3: Post - compression parameters 

Formulation Hardness (Kg/cm2) Friability (%) Drug Content (%) Weight variation 

F1 5.71± 1.23 0.11±0.26 95.69±1.02 Pass 
F2 5.78±0.56 0.26±0.59 94.67±0.91 Pass 
F3 6.14±0.53 0.38±0.34 96.19±0.18 Pass 
F4 5.11±0.29 0.32±0.47 93.67±0.96 Pass 
F5 6.44±0.49 0.18±0.14 98.73±0.53 Pass 
F6 5.89±0.31 0.36±0.12 96.70±0.26 Pass 
F7 6.04±0.20 0.24±0.29 97.21±0.42 Pass 
F8 5.48±0.64 0.17±0.53 96.20±0.31 Pass 
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DISCUSSION 
In the current study nifidpine liquisolid compact tablets were prepared by using PEG-400, anon-volatile liquid vehicle, MCC, 
HPMC, starch, as carrier materials and silica gel a coating material in changed ratios and were characterized for physical 
parameters and drug release studies. Optimized formulation was established. From the solubility studies were performed in 
various solvents. Drug excipients study displayed that there is no interactions between the drug and excipients. The prepared 
tablets were characterised for the physical parameters like weight variation, hardness, friability and drug content uniformity and 
they were complied with pharmacopoeial limits. From the physical characterization, all tablet formulations were identical in 
hardness, friability and drug content uniformity. From the in vitro drug release studies, formulations F5 was reflected better 
among other formulations to produce fast release profile. Expansion of the liquisolid compacts can be an encouraging 
alternative technique for water-insoluble drugs to accomplish the fast dissolution rate. 
CONCLUSION 
The results indicated that the liquisolid compacts of nifedipine can be prepared using the carrier and non-volatile solvents PEG 
and tween. So the liquisolid formulation with novel carries showed improved dissolution. F5 formulation showed maximum 
drug release than compared with other formulation. To choose of novel carrier in varying ratios are required for the better 
results. 
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