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ABSTRACT

At current 40% of the drugs were poorly soluble and were also called as “brick dust”. And the
drugs which were belonging to the BCS CLASS Il & IV were most eligible for this
Nanosuspension technology. Here by using different methods we are reducing the particle size so
the surface area will be increases ultimately it leads to increase in the bio availability. This
instance was observed mostly in the case of anti-cancer drugs. Paclitaxel with 25% of Human
Serum Albumin (HSA) showed very good results in terms of drug content, particle size, zeta
potential and %CDR.
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INTRODUCTION:

Cancer is a major disease. About one in four people will get it in some form during their
lifetime, and at the present time about one in five of all deaths are due to cancer. Currently there
are three major ways of treating cancer. Those are

v’ Radiation therapy,

v’ Surgery and

v' Cytotoxic drugs.
All of these have significant limitations, but drugs offer the only approach to treat cases where
the cancer has spread (metastasised) through the body. Other less well established options
include drugs that can stimulate the immune system to assist the body itself to fight the disease,
and non-cytotoxic drugs that can prevent cancer cells frommultiplying.This focuses on the
development of drugs to combat cancer. Over the last fifty years about 500000 natural and
synthetic chemical compounds have been tested for anticancer activity, but only about 25 of
these are in wide use today. This gives an indication of the difficulty of this problem. Currently
drugs are available that significantly reduce the mortality rates for some cancers (e.g. leukemia
and testicular and ovarian cancer), and give longer overall patient survival times. However, there
is a long way to go before truly curative drugs are available for most cancers. The reason for this
is simple: cancer cells are not foreign to the body but are simply subtly mutated forms of normal
human cells, and it is very different to synthesize drugs that can tell the difference. The majority
of drugs used for the treatment of cancer today are cytotoxic (cell-killing) drugs that work by
interfering in some way with the operation of the cell's DNA. Cytotoxic drugs have the potential
to be very harmful to the body unless they are very specific to cancer cells-something difficult to
achieve because the modifications that change a healthy cell into a cancerous on ear every subtle.
A major challenge is to design new drugs that will be more selective for cancer cells, and thus
have lesser side effects .Initially the specificity of drugs was worked out simply by testing on
animals, but no wits possible to use our knowledge of cancer cell biology to actively design drugs
to be more specific. However, animal tests still need to be carried out at some point™.
Nanosuspensions are colloidal dispersals of nanosized drug particles steadied by surfactants.
They are also be defined as a biphasic system consisting of pure drug particles discrete in an
aqueous vehicle in which the diameter of the adjourned particle is less than 1pum in size*.
Poorly soluble substances were called as brick dust °. Drugs which are poorly soluble are not

suitable for oral dosage forms. But 40% of the currently available drugs are belongs to this
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poorly soluble category®. Drugs with high doses are not suitable for IV, IM injections because of
large volumes at site. So by using suspension technology we can overcome this problem.

In nanotechnology the particle size was reduced from micron size to nano range. So that small
particles having larger surface area and high dissolution velocity so ultimately high
bioavailability will occur.Drugs which are insoluble in aqueous media or insoluble in both
organic and aqueous media were eligible for this Nanosuspension approach. Drugs belong to the
BCSCLASSII & IV is eligible for this approach’°.Paclitaxel belongs to the BCS class IV means
it has poor solubility as well as poor permeability. So that it is eligible for Nanosuspension
approach.

MATERIALS AND METHODS

Materials

Paclitxel and Human serum albumin was purchased from sigma Aldrich, Bangalore, India.
Chloroform and ethanol was purchased from the S.D Fine Chem.

Method of preparation

Paclitaxel Nanosuspension was prepared by using ultra turrax high speed homogenization
followed by high pressure homogenization. Firstly required quantity of chemicals was weighed
accordingly. In the first step Paclitaxel was dissolved in required quantity of Chloroform and
ethanol 3:1 ratio. The clear solution was added to Human Serum Albumin (HSA) under the ultra
turrax high speed homogenizer by using de ionizer water with 4,000 rpm. In the next step the pre
suspension was transferred to high pressure homogenization'!. Thereby uniform Nanoparticles
containing suspension will form. Later it was freeze dried by using organic solvents and stored
for further use.

Evaluations

Particle size

For Detection of Particle Size Diameter Photon Correlation Spectroscopy (PCS) is used by this
we can measure upto 3nm to 3 um*?*®. And the SEM images were mentioned in below Figure 1.
Particle charge / Zeta potential

By using zeta potentiometer we can detect particle charge/ zeta potential. This charge will give
the physical stability of the prepared suspension. For an electrostatically stabilized
Nanosuspension should have a minimum of +30mV.For combines electrostatic and steric
stabilization a minimum of +20mV is required'’. By using Zeta seizer the zeta potential was

measured and the reports were mentioned below Figure 2.
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Crystalline state and morphology

Crystalline state and particle morphology was detected by using DSC'®?°. These DSC were
performed and the graph was mentioned in the below Figure 3.

Drug content:

10mL of prepared nanosuspension was taken and it was diluted with Saline Phosphate buffer pH
7.4. and dilutions were made up to 10 pg/mL. And drug content was estimated
spectrophotometrically by using UV-Visible spectrophotometer at 230nm. The drug content
results were mentioned in the below Figure 4.

In vitro dissolution study

This study was performed by using modified Franz diffusion cell. Firstly required amount of
cellophane membrane was soaked in a Saline Phosphate Buffer pH 7.4 for 24 hrs. Then the
soaked cellophane membrane was cut accordingly and it was tied to the diffusion cell and 10ml
of Paclitaxel Nanosuspension was measured and poured into the above diffusion cell it acts like a
donor compartment. Now in a 250 ml beaker 200 ml of Saline Phosphate Buffer pH 7.4 was
taken and it was placed on a magnetic stirrer and now it acts like a donor compartment. Now the
donor compartment was place just above to the receptor compartment and 200 rpm/min and
37+0.5 °C was maintained throughout the experiment. 2ml sample was withdrawnat 1 to 24 hrs.
And the same amount was replaced with fresh Saline Phosphate Buffer pH 7.4 every time. And
the concentration was checked by using UV-Visible Spectrophotometer at 230nm??*, And the
values were tabled and figured in the below Table 1 and Figure 5.

FT-IR studies

The compatibility studies were performed and observed there was no interaction or any change
in Paclitaxel FT-IR spectrum. And spectrum images was mentioned in the below Figure 6,7 & 8.

RESULTS AND DISCUSSION

The formulation which was prepared by using Paclitaxel with Human Serum Albumin by High
Pressure Homogenization methods was shown very good results in terms of Particle size, Shape,
Zetapotential, DSC and Invitro drug release studies. The Scanning Electron Microscopy shown
in the below Figure 1. The zeta potential for the prepared nanosuspension was mentioned in the
below Figure 2. The average particle size was observed 252+26.7 nm, the Zeta potential was
observed -13.8mV. DSC graphs for the Pure drug and the Formulation was cited in the below
Figure 3 There is no melting point change in the Paclitaxel after formulation it was observed by
DSC study.
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Figure 1: SEM Image of Human Serum Albumin Loaded Paclitaxel Nanosuspension.

Zeta Potential Report
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Malvern Instruments Ltd - © Copyright 2008
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Malvern

Sample Details

Sample Name:
SOP Name:

General Notes:

File Name:
Record Number:
Date and Time:

Paclitaxel 3

mansettings.nano

Gautham College of Pharmacy... Dispersant Name:
4 Dispersant RI:
Wednesday, February 01, 2012 ... Viscosity (cP):

Dispersant Dielectric Constant:

Water
1.330
0.8872
785

System
Temperature (°C):
Count Rate (kcps):

25.0
120.5

Zeta Runs: 13
Measurement Position (mm): 2.00
Attenuator: 7

Cell Description: Clear disposable zeta cell

Results
Mean (mV) Area (%) Width (mV)
Zeta Potential (mV): -13.8 Peak 1: -13.8 100.0 4.55
Zeta Deviation (mV): 4.55 Peak 2: 0.00 0.0 0.00
Conductivity (mS/cm): 0.254 Peak 3: 0.00 0.0 0.00

Result quality : Good
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Figure 2: Zeta potential for the prepared Human Serum Albumin Loaded Paclitaxel
Nanosuspension.
Drug content for the prepared nanosuspension was mentioned in the below Figure 4, The Invitro

drug release profile for the prepared formulation up to 24 hrs was mentioned in the below Table
1 & Figure 5.
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Figure 3: DSC graphs of A: Raw material of Paclitaxel, B: Human Serum Albumin Loaded

Paclitaxel Nanosuspension.
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Figure 4: Dug content for the prepared Human Serum Albumin Loaded Paclitaxel
Nanosuspension

The FTIR spectrums for the Paclitaxel, Human serum Albumin and the Physical mixture was
mentioned in the below Figures 6, 7 and 8 respectively and there was no interaction between
Paclitaxel and Human Serum Albumin was observed by FTIR data observations. The In-vitro
drug release was observed 97.89% after 24 hrs. The drug content for the prepared

Nanosuspension was found to be 98.3833+0.8036.
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Table 1: In-vitro drug release study for the prepared Human Serum Albumin Loaded
Paclitaxel Nano suspension

S.No Timein hrs. % CDR
1 0 0

2 0.3 0.124
3 1 0.198
4 2 0.599
5 3 0.813
6 4 1.44
7 5 1.988
8 6 2.442
9 7 3.065
1 8 3.495
11 9 4.448
12 10 9.479
13 11 14.71
14 12 20.68
15 13 22.54
16 14 26.36
17 15 34.69
18 16 42.88
19 17 46.37
20 18 52.20
21 19 58.53
22 20 66.09
23 21 79.02
24 22 84.72
25 23 93.02
26 24 97.89

Paclitaxel with HSA

120
100

% CDR

=&— Paclitaxel with HSA

-20 5 10 15 20 25 30

Timein hrs

Figure 5: In-vitro drug release study for the prepared Human Serum Albumin Loaded

Paclitaxel Nanosuspension
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Figure 8: FT-IR Spectra of physical mixture of Paclitaxel with Human Serum Albumin
CONCLUSION

Paclitaxel with 25% of Human Serum Albumin (HSA) shown very good results and its

circulation time also increased accordingly up to more than 24 hrs. So that there is a scope to do
in-vivo studies.
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