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Abstract
Aim
The aim of the present study is to prepare Ibuprofen loaded Eudragit-S100 nanoparticles by means of Solvent
evaporation method. Span 80 is used as surfactant. The model drug, Ibuprofen is a non-steroidal antiinflammatory drug (NSAID) commonly used for the relief of symptoms of arthritis, primary dysmenorrheal,
alleviating fever and reducing inflammation. It also has an analgesic effect, anti-platelet effect and vasodilation
effect. Ibuprofen is available in the form of extended release tablets, chewable tablets, sustained release
capsules, liquid filled capsules, syrup and suspension.
Methodology Solvent evaporation technique was adapted for the preparation of Ibuprofen loaded Eudragit S100
nanoparticles. Preformed polymeric and drug solution was used as internal phase and mineral oil with 1% span
80 is used as external phase and allowed for stirring resulting in the formation of nanoparticles. Parameters like
stirring rate, polymer to drug concentration and organic solvent quantity were optimized.
Results and Conclusion
In order to optimize the concentration of drug, polymer and organic solvent, three formulations were prepared
by varying the concentration of polymer and solvents. The results obtained were compared. On comparision
formulation 3(1:2) was showing particles in nanorange (345nm), higher stability (-26.9mV) and better
entrapment efficiency (96.47). Invitro drug release studies were performed for a period of 10hrs and 46.02% of
the drug has been released from the formulation.
Conclusion
It was observed that as the polymer ratio increases the release rate is sustained and encapsulation efficiency also
increased.
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1. Introduction:
The outstanding contribution of polymeric nanoparticles as a physical approach to alter and improve the
pharmacodynamic and pharmacokinetic properties of various types of drug entities has been studied. In addition
to their advantages, various polymers were extensively employed for the formulation of nanoparticles for the
delivery of drug to increase the therapeutic benefits, while minimizing side effects.
Nanoparticles are defined as drug loaded nano carriers in which drug is either encapsulated into the
polymeric matrix or else adsorbed on the surface1. Nanoparticles are a collective term used for nanocapsules,
nanospheres and/ or nanocrystals ranging from 1 to 1000nm2. Compared to microspheres and liposomes
nanoparticles bear numerous therapeutic advantages3, 4. Such as;
• Sustained drug release to the targeted organs
• Ease of surface property manipulation for desires drug release mechanism.
• Protecting drug from degradation by modulating the choice of matrix constituents
• Site specificity and targeting can be achieved by attaching targeting ligand to the surface.
• They can be used for various routes of administration including oral, nasal, parentral, intra-ocular etc.
In order to optimize the size and surface morphology and properties of nanoparticles, selection of appropriate
fabrication method plays a vital role. Numbers of methods are available for the preparation of nanoparticles,
such as amphiphillic macromolecular cross linking, polymerization and polymer precipitation methods5.
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Because of the narrow size distribution and ease of process scale-up, solvent evaporation method is generally
considered to be the best method for the preparation of nanoprarticles6, 7.
The popular method for the encapsulation of drugs within water-insoluble polymers is the emulsion solvent
evaporation method8, 9. This technique offers several advantages and is preferable to other preparation methods
such as spray drying, sonication and homogenization because it requires only mild conditions such as ambient
temperature and constant stirring10, 11. Thus, a stable emulsion can be formed without compromising the
activity of the drugs. This method is partially useful for the drugs that are slightly soluble in water12.
Polymeric nanoparticles systems by far the most studied organic particles in the literature. Majority of
the contribution towards the field of site specificity is by polymeric nanoparticles. Wide classes of
biocompatible and bio-degradable polymers are available for the fabrication of drug loaded nanoparticles. The
nature, surface charge and properties of the polymers controls important parameters of the formulation i.e. drug
release, stability and forth13, 14, 15. List of synthetic and natural polymers that can be used are;
Synthetic
polymers:
Poly(lactide),
Poly(lactide-co-glycolide),
Poly(epsilon-caprolactone),
Poly(isobutylcyanoacrylate), Poly(isohexylcyanoacrylate), Poly(n-butylcyanoacrylate), Poly(acrylate) and
Poly(methacrylate) (Eudragit), Poly(ethylene glycol),
Natural polymers: chitosan, Alginate, Gelatin, Albumin, Fibroin, Lectins, Legumin, Vicillin, Pullulan
Conjugated polymers: Polypyrrole, Polyaniline, Polyacetylene, Poly (dialkyl fluorene), Poly(pphenyleneethynylene), Poly(p-phenylenevinynylene).
2. Materials and methods:
2.1. Materials: Ibuprofen (gift sample), Eudragit S100, Light liquid paraffin, Acetone, petroleum ether from SD
Fine Chemical Limited, (Mumbai).
2.2. Methodology: Solvent evaporation method was adapted for the preparation of Eudragit nanoparticles.
Eudragit and Ibuprofen were accurately weighed and dissolved in acetone. At 150c the preformed drug polymer
solution was added drop wise to liquid paraffin containing 1%w/w of span-8016 and kept for magnetic stirring at
1000rpm for 2hrs. The formed particles were separated from solvent and washed twice with petroleum ether.
Three trails were performed by considering different drug to polymer ratios and varying solvent volume.
Throughout the trails polymer to solvent concentration was kept constant i.e. 36.5mg/ml17.
Trail no.& ratio
Drug (in mg)
Polymer (in mg)
Solvent (in ml)
F1 (1:1)
365
365
10
F2 (1:1.5)
182.5
273.7
10
F3 (1:2)
110
220
6
3. Characterization of nanoparticles: The obtained nanoparticles were characterized for following parameters18, 19, 20;
3.1. Drug content: 50 mg of the prepared particles from three formulations were dissolved in 50ml methanol
and kept for stirring at 600 rpm for 3hrs separately. The resultant samples were observed under UV
spectrophotometer for concentrations.
3.2. Encapsulation efficiency: Ideally the nanoparticles should have high encapsulation efficiency in order to
reduce the quantity of matrix materials for administration. Encapsulation efficiency is conducted by taking
50mg of prepared particles in 50ml 7.2 pH phosphate buffer. The nanoparticles suspension is ultra centrifuged at
17000rpm and temperature of -4 oc for 40 mins. The encapsulation efficiency can be expressed as follow;
Entrapment Efficiency =

Total amount of the drug entrapped
Total amount of the drug initially taken

Loading Capacity =

Total amount of the drug entrapped

× 100
× 100

Total weight of the nanoparticles taken
3.3. Determining the particle size: The mean size and polydispersity index (P.I.) of prepared nanoparticles
were measured using Zetasizer (Horiba Instruments Ltd. The nanoparticles were dispersed in deionized water.
3.4. Determination of zeta potential: The zeta potential is commonly used to characterize the surface charge
property of nanoparticles. It reflects the electrical potential of the particles and is influenced by the composition
of the particle and the medium in which it is dispersed. Nanoparticles with a zeta potential above (+/-) 30 mV
have been shown to be stable in suspension, as the surface charge prevents particle aggregation.
3.5. In vitro drug release studies: For the nanoparticles both the drug release and polymer degradation are two
important considerations. In vitro drug release studies were conducted by means of Arbitary shaker in 7.2 pH
buffer at a temperature of 37 (+/-) 0.5oc and rotation speed of 100 rpm. 5ml of sample was withdrawn at regular
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time interval and replaced with equal quantity of buffer solution. Then the withdrawn samples were centrifuged
at 3000 rpm for 15 mins after which the supernatant was collected. The drug concentration in the supernatant
was observed under UV spectrophotometer at a wavelength of 221nm.
4. RESULTS AND DISCUSSION:
4.1. Drug content: The prepared nanoparticles were evaluated for drug content and it was found that the
nanoparticles prepared by formula 2 (F2) showed higher drug content i.e. 96.6% than that of F1 and F3 i.e. 81.9
% and 90.3% respectively (see figure 1).
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Figure 1: Comparative drug content of prepared formulations.

4.2. Encapsulation efficiency: The prepared nanoparticles were evaluated for Encapsulation efficiency and it
was found that nanoparticles prepared by formula 3 (F3) showed higher encapsulation efficiency i.e. 96.47%
than that of F1 and F2 i.e. 74.09 % and 65.5% respectively and for the three formulations F1, F2 and F3 the
loading capacity were found to be 41.12%, 26.87% and 30.14% respectively (see figure 2 & 3).
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Figure 2: Comparative encapsulation efficiency of prepared formulations.
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Figure 3: Comparative loading capacity of prepared formulations.

4.3. Determining the particle size: The size distribution of the prepared nanoparticles and the mean diameter
were measured by using particle size analyzer. The average particle size of the prepared nanoparticles
formulations F1 and F3 were observed as 354.7 nm and 345 nm respectively (see figure 4 and 5).
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Figure 4: Mean particle diameter of Nanoparticles prepared by F1 formulation.
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Figure 5: Mean particle diameter of Nanoparticles prepared by F3 formulation.

4.4. Determination of zeta potential: The zeta potential of the prepared nanoparticles was determined by
means of zeta meter indicator and it was found that formulation F3 showed better stability compared to
formulation F1 and F2 i.e. -26.9Mv (see figure 6)
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Figure 6: Zeta potential (mean) of Nanoparticles prepared by F3 formulation.

4.5. In vitro drug release studies: The Invitro drug release studies shows that the drug release from the
particles prepared by F1, F2 and F3 were sustained for 10hrs with percentage drug release of 49.05%, 46.83 and
46.02% respectively (see figure 7, 8, 9, 10 &11 and Table 1).

ISSN : 0975-9492

Vol 5 No 07 Jul 2014

381

Vineela Ch et al. / International Journal of Pharma Sciences and Research (IJPSR)

100
Cumulative % drug release

90
80
70
60
50

F1

40

F3

30

F2

20
10
0

1

2

3Time (hr)4

5

6

7

Figure 7: Comparative cumulative drug release from prepared formulations.
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Figure 8: Comparative zero order plot of prepared formulations
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Figure 9: Comparative first order plot of prepared formulations
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Figure 10: Comparative higuchi plot of prepared formulations
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Figure 11: Comparative peppas plot of prepared formulations
Table 1: Parameters determined from the Invitro Release Studies performed on prepared nanoparticle formulations:

Formulation

Zero Order Plot (R2)

First order Plot (R2)

Peppas Plot (n)

Higuch Plot(R2 )

F1 (1:1)

0.934

0.91

0.381

0.977

F2 (1:1.5)

0.944

0.894

0.410

0.969

F3 (1:2)

0.814

0.895

0.322

0.940

5. Discussion
In this study attempts have been made to prepare ibuprofen loaded Eudragit S-100 nanoparticles by solvent
evaporation technique. In order to obtain best formulation, three formulations were prepared by varying the
concentration of drug and polymer. In formulations 1, 2and 3 the concentration of drug and polymer were
maintained 1:1, 1:1.5 and 1:2 respectively. The effect of polymer concentration on nanoparticle size, shape,
stability, encapsulation efficiency, loading capacity and drug release was studied and compared. The obtained
particles are found to be in nanoscale in all three formulations. On comparison mean particle diameter of
formulation 3 was showing particles in nanorange (345nm) and good stability (-26.9mV).The encapsulation
efficiency was also found to be more in Formulation 3 (96.47% ).This was mainly because of the higher
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polymer concentration. Increased polymer concentration is supporting maximum entrapment of the drug.Invitro
drug release studies were performed for all the three formulations. In all the three formulations the drug release
was sustained upto 10 hrs. The percentage of drug release within a period of 10 hrs was found to be 49.05%,
46.83 and 46.02% respectively. In formulation 1 the drug and polymer were taken at equal concentration.So
49% of drug has been released.When the polymer concentration was increased from F1 to F2 the percentage of
drug release was decreased. By furthur increasing the concentration of drug from F2 to F3 the drug release was
slightly decreased. From the results it was observed that by increasing the polymer concentration the drug
release was decreasing.
6. Conclusions:
On comparison Formulation 3 can be considered as the best formulation for the preparation of ibuprofen loaded
Eudragit S100 nanoparticles because of small particle size, good stability and maximum entapment efficiency.
The drug release was also sustained upto 10 hrsThe drug release followed zero order kinetics following fickian
diffusion mechanism. Furthur studies can be performed to improve the percentage of drug release from the
formulation.
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