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ABSTRACT

The present study was aimed at to effect of ultra turrex and High Pressure Homogenizer techniques (HPH) to enhance
the solubility of Ezetimibe by nanotechnology approaches several attempts were made to develop a nanosuspension.
Ezetimibe is a BCS class 1l drug that is insoluble in low pH solution and soluble in high pH solution. In this study,
polymeric NPs formulations of Ezetimibe with Soluplus and Chitosan polymer in different ratios will be prepared by HPH
of the resulting dispersions will be compared to those of crystalline Ezetimibe. Further evaluate with determination of
entrapment efficiency size particle and zeta potential. We prepared two batches one without HPH (BATCH 1) and
another one with HPH (BATCH 2) compared result. The entrapment efficacies were found to be 205 and 82.02 % for
BATCH 1 and BATCH 2 respectively. From the result of particles size analysis batch 2 shows minimum particles size 349.5
nm this batch consider for further study. The batch 2 zeta potential found to be 18.3 m v colloidal stability is achieved
when voltage is greater than +30mV and lower than -30mV it indicates the BATCH 2 of ezetimibe are stable. On the
above result it concluded that the better result shows BATCH 2 prepared by using HPH techniques.
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INTRODUCTION

Nanotechnology has opened up various opportunities in the field of drug delivery. HPH is a commonly
employed method for producing nanosuspensions of poorly soluble drugs. This method involves forcing a
suspension, which contains drug and stabilizers, through a valve with a small orifice under pressure (1).
Homogenization is a process of achieving homogeneity throughout a product by particle size
modification. The ULTRA-TURRAX® UTC is a high-performance dispersing machine used for the
production of a variety of emulsions and suspensions in batch operations (2). Using the rotor-stator 3
principle, the UTC is best suited for applications that cannot be accomplished using conventional stirring
methods. (3) The goal of this work is to see how a polymeric NPs formulation prepared using HPH effects
on ezetimibe solubility. The goal of this research is to increase the solubility, release, and comparability of
a poorly soluble drug utilizing the HPH approach and a combination of polymer (Soluplus and chitosan).
The soluplus is Hydrophilic polymer which reduces aggregation; improve wet ability, and local
solubilization by the carrier in the diffusion layer, resulting in a higher dissolving rate.

MATERIALS AND METHODS

Ezetimibe was obtained as a gift sample from SVK Laboratories Pvt. Ltd, Hydrabad, India. soluplus and
Chitosan were purchased from BASF chemicals Ltd, Mumbai, India and Fine Chemicals, Mumbai, India
respectively. All the other reagents and solvents used were of analytical grade.
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Preparation of ezetimibe NPs Formulation:

Complete Dissolve Ezetimibe in Methanol then Formation of anti-solvent.(Solution A) Mixing of Soluplus
in distilled water and use Bath sonicator for complete dissolution of soloplus in distilled water then
Formation of aqueous solution.(Solution B) Dropwise addition of solution A into B at 1200 rpm on
magnetic stirrer for Removal of organic solvent (methanol) by continuous stirring up to 1-2 hrs. Then
Formation of suspension the suspension was stirred with Ultra Turrax 5 min at 8000 rpm. And the other
ratios of drug polymer (see table no. 1) using the polymer soluplus and Chitosan were formulated in the
similar manner. HPH at 900bar for 25 cycles was used to further homogenize the suspension (Only batch
2). All activities were carried out with a cooling unit to keep the sample temperature between 25 and 35
degrees Celsius nano suspension was formed.(2)(4)

Particle size, Polydispersity index and Zeta potential

Freeze dried nanoparticles were dispersed in double distilled water. Particle size and Zeta potential was
measured using a Malvern Zetasizer 3000 (Malvern Instruments, UK). The measurement of particle size
was based on photon correlation spectroscopy. Polydispersity index was studied to determine the
narrowness of the particle size distribution. Zeta potential was studied to determine the surface charge of
NPs. The zeta potential was determined using electrophoretic light scattering (ELS) at 25°C with electric
field strength of 23 V/cm using Zetasizer nano ZS. (5)(6)

Percentage entrapment efficiency (%EE)

Entrapment efficiency is defined as the ration of amount of entrapped drug to the amount of total drug
used for preparation of nanoparticles. 2 ml of the NPs dispersion was placed in centrifuge (Remi
Instrument Ltd., Mumbai, India) at 10000 rpm for 30 min at 4°C. Supernatant was suitably diluted with
methanol and analysed spectrophotometrically at 233 nm. (7)(8).

EE (% Wt.ef drug used in formulation — Wt of unbound drug in supernatant 100
(%) = Wt.of drug used in formulation ’

RESULTS AND DISCUSSION

Pre-formulation study:

Preformulation study to check the purity of given drugs was performed. The drug ezetimibe was found
solid, white in colours and having A max at 234nm. It is practically insoluble in water, soluble in methanol
and slightly soluble in acetone, HCl and ethanol.

Entrapment efficacy (%):

Entrapment efficacy (%) found to be 205 and 82.02 % for BATCH 1 and BATCH2 respectively. The drug
load for BATCH 2 were found to be 17.28 better than BATCH 1. (See Table No. 2)

Particle size (particle size) and size distribution PDI

A result of analysis is as per below figure No. 2. The sizes of BATCH 1 and BATCH 2 were found in 1141.5
and 394.5 nm respectively; therefore, we could expect better drug release as compared to pure drug.
Particle size BATCH 2 reduces due to high pressure homogenization method & its impact. High pressure
homogenization method helps to reduce the Particle size from micro to nano, hence improves solubility
and rate of dissolution. For PDI see table no. 3. Batch 2 is selected for further characterization. Particle
size were found to be 394.5 nm

Zeta Potential:

Zeta Potential Batch (BATCH 2) had Zeta potentials of 18.3mV Colloidal stability is achieved when the
voltage is greater than + 30 mV or lower than -30 mV (See Figure No. 3); however, a value approaching
zero indicates instability and fast coagulation, Even though the measured Zeta Potential was low, batch
BATCH 2 stabilized Ezetimibe nanoparticles were relatively stable in our investigation. Using this
standard range of zeta potential. it was determined that all of the manufactured batches were colloidally
stable. The Zeta potential of BATCH 2 was found to be 18.3 mV. The above result it concluded that The
Polymer, Soluplus was used to prepare the narioparticles with Ezetimibe by high pressure
homogenization. The effect of process variable on the solubility and the Particle size was identified. The
high-pressure homogenization was proven that to be a simple and efficient Technology for reducing the
Particle size. Thus, the current study was aimed to enhance the solubility of Ezetimibe with the
combination of polymer and prepared by high pressure homogenization technique.
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Figure No. 1: formulated batches
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Figure No. 2: Particle Size distribution 6f BATCH 1 and BATCH2 respectively
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Figure No. 3: Zeta potential of BATCH2
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Table No. 1: formulation of batches

Formulation code

Formulation composition

DRUG (EZETIMIBE) | SOLUPLUS | CHITOSAN | WATER
Mg (mg) (mg) (ml)

BATCH 1 10 2 1.75 20 ml

BATCH 2 (hph) 10 2 1.75 20ml
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Table No. 2: Entrapment efficacy (%) of batches
Batch1 | 205.0
Batch2 | 82.02

Table No. 3: Particles Sizes and PDI of different Batches
Batches | Particles Size (nm) | PDI

Batch 1 1141.5 0.623
Batch 2 394.5 0.859
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