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Pharmaceutics

to overcome these problems involves the development 

colloidal carrier systems solid lipid nanoparticles have 
many advantages and limited disadvantages as compared 

of  a wide variety of  poorly water soluble drugs due to 
their biodegradable and biocompatible properties and 

[1]

Ramipril, a potent antihypertensive agent has been used 

[2] 

INTRODUCTION

due to poor absorption, rapid metabolism and elimination, 
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alternative carrier system to tradition colloidal carriers, such as, emulsions, liposomes, and polymeric micro and 

hypotension, hyperkalemia, and angioedema, when given as an immediate dosage form. To overcome the 
side effects and to increase the bioavailability of ramipril, solid lipid nanoparticles of ramipril are prepared by 
using lipids (glyceryl monostearate and glyceryl monooleate) with stabilizers (tween 80, poloxamer 188, and 

in-vitro 
drug release, particle size analysis, scanning electron spectroscopy, Fourier transform-infrared studies, and 

drug release, smaller particle size, and narrow particle size distribution, as compared to other formulations with 
different surfactants and lipids.
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of  the above fact, the aim of  this study is to prepare and 
characterize the ramipril loaded solid lipid nanoparticles, 
using glyceryl monostearate and glyceryl monooleate as the 
lipid matrices and tween 80, poloxamer 188, and span 20, 
as stabilizers, with a view to improve the dissolution rate 

Given that solid lipid nanoparticles, as an alternative 
colloidal carrier (transport) system, have the ability to 

[3]

MATERIA S AND MET ODS

Materials

Ramipril and Poloxamer 188 were obtained as a 
gift 

[4] Ramipril and 
monoglyceride were dissolved in a mixture of  methanol 

dissolving the stabilizers (tween 80 or poloxamer 188 or 

The hot aqueous phase was added to the oil phase and 

oil in water emulsion so obtained was sonicated using 

Entrapment ef ciency

[5]

(containing an equivalent to 5 mg of  drug) was centrifuged 
at 20000 rpm for one hour in a refrigerated centrifuge 

suitable dilution with a fresh phosphate buffer saline 

spectrophotometer[12]

using the following formula:
 

In vitro drug release

The in vitro
[6] 

then suspended in a beaker containing 250 ml of  phosphate 

intervals from the receptor compartment up to 12 hours 

drug content was determined spectrophotometrically by 
measuring the absorbance at 207 nm using the respective 

Formulation Solid lipid Surfactant Entrapment 

F1 GMS 6 Tween 80 1.0 78.72 ± 0.64
F2 GMS 6 Tween 80 1.5 80.06 ± 0.47
F3 GMS 6 Tween 80 2.0 81.22 ± 0.52
F4 GMS 6 Poloxamer 188 1.0 81.97 ± 0.79
F5 GMS 6 Poloxamer 188 1.5 84.13 ± 0.32
F6 GMS 6 Poloxamer 188 2.0 85.70 ± 0.26
F7 GMS 6 Span 20 1.0 72.50 ± 0.79
F8 GMS 6 Span 20 1.5 74.85 ± 0.10
F9 GMS 6 Span 20 2.0 76.64 ± 0.11
F10 GMO 6 Tween 80 1.0 75.24 ± 0.05
F11 GMO 6 Tween 80 1.5 76.62 ± 0.53
F12 GMO 6 Tween 80 2.0 77.59 ± 0.18
F13 GMO 6 Poloxamer 188 1.0 79.82 ± 0.24
F14 GMO 6 Poloxamer 188 1.5 84.48 ± 0.45
F15 GMO 6 Poloxamer 188 2.0 86.40 ± 0.24
F16 GMO 6 Span 20 1.0 74.97 ± 0.32
F17 GMO 6 Span 20 1.5 79.34 ± 0.17
F18 GMO 6 Span 20 2.0 82.71 ± 0.4 4
*S. D - Standard deviation
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receptor medium as a blank, to calculate the amount of  drug 

[7] Before the measurement, 
one drop of  sample was taken from each selected 
formulated nanosuspension and diluted in 10 ml of  

[8]

[9]

Stability studies

Stability studies were carried out for the formulations 
having high entrapment efficiency by storing the 

[10] and the drug content was estimated every 15 days, to 

RESU TS AND DISCUSSION

Entrapment efficiency is an important parameter for 

optimal encapsulation efficiency, several factors were 
varied, including the type and concentration of  the lipid 

concentration of  the surfactant increased the entrapment 

of  the drug in the lipid on increasing the concentration 

et al [7]

containing span 20 as surfactants showed lower entrapment 

different nonionic surfactants, and decreased in the order 

In vitro drug release

The in vitro
in vitro release 

in vitro drug release

concentration of  the surfactant there was an increase in 

These formulations showed a decrease in the drug release 
on the increase of  the concentration of  surfactant, which 

release was Poloxamer 188 > Tween 80 > Span 20 on the 

Figure 1: Comparison of in vitro
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 in vitro drug release

higher drug release than the formulations containing 

leading to lower drug expulsion from the imperfect lattice, 

et al [11] reported that 
a lower melting point could produce a controlled release 

Glyceryl monostearate > Glyceryl monooleate on the basis 

amount of  drug released was much slower and controlled 

lipid matrix, with Span 20 as the surfactant, than that from 

Particle size analysis

concentration on the particle size distribution of  ramipril-

Ramipril-loaded solid lipid nanoparticles, prepared by 

phenomenon could be attributed to the melting point 

from the hot homogenized condition resulting in an 

could be explained due to the higher molecular weight of  
poloxamer 188 and higher HLB value of  poloxamer 188 

[12] The particle 

increased in the order of  Poloxamer 188 > Tween 80 > 

nanoparticles had a spherical shape with a smooth surface 

FT-IR studies

the spectra it was observed that there was no major shifting, 
as well as, no loss of  functional peaks between the spectra of  

Figure 4: 

Figure 2: Comparison of in vitro
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cm

Stability studies

to more drug expulsion from the lipid matrices at higher 

CONC USION

ultrasound dispersion method was a useful method 
for the successful incorporation of  the poor water-

range particles were obtained, the bioavailability might 

nanoparticles provide controlled release of  the drug 

and these systems are used as drug carriers for lipophilic 
drugs, to enhance the bioavailability of  poorly water-
soluble drugs through nanoparticles, as a drug delivery 
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∞ ∞
Formulation 15th 30th

4∞C 25∞ ∞C 4∞C 25∞ ∞C
F3 81.22 81.06 78.16 80.00 75.31
F6 85.70 85.06 82.90 83.94 77.91
F9 76.64 76.32 73.56 74.47 69.19
F12 77.59 77.02 74.02 75.81 70.01
F15 86.40 86.00 85.26 83.16 81.38
F18 82.71 82.15 81.86 81.57 77.69

Figure 5: Comparison of 


