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ABSTRACT

Solid dispersions enhance the bioavailability and dissolution rate of the drugs
by increasing the solubility of low soluble drugs. Different methods are
employed in the preparation of Solid Dispersions such as kneading technique,
co-precipitation technique, hot-melt extrusion technique, fusion technique,
solvent technique, etc. Solid Dispersions has used various types of carriers
to enhance the solubility of low soluble drugs. In this paper to overcome the
drawback of adaptive solid diffusion methods and also to recover the bioavail-
ability of itraconazole without crystalline change, we have used the following
itraconazole, poloxamer, Sporanox, citric acid and PVP to prepare the solid dif-
fusions. Itraconazole, poloxamer, Sporanox chemical are supplied by the var-
ious chemical supplier like Hemmi Pharma, BASF Chemical, Korea-Hanssen
Pharm respectively. Solid diffusion the properties of carters on the solubil-
ity of itraconazole has experimented. Also, the dissolution and stability have
been investigated and evaluated with commercial chemicals such as Sporanox
which consist of 100 mg itraconazole. Hence it is crucial to show the changes
in a crystalline form of the drug for a minimum of 6 months to shows the
stability of the presented dispersion approach. Thus, developed formulation
shows the importance of solubility without crystalline change by improving
the bioavailability and increased the solubility of the drug.
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into market in less time and fewer costs (Engers
et al, 2010). Itraconazole is an antifungal repre-
sentative with a wide band action against mycotic
contaminations. Itraconazole is represented as ICZ.
ICZ is usually weak but high hydrophobic. This
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chemical is marked in category ‘B’ drug with bad
solubility and low dissolution, which causes poor
bioavailability. These drawbacks made a way to
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form a new material for solid diffusions. In recent
years, researchers have used numerous methods to
improve solubility (Jung et al., 1999).

INTRODUCTION

ICZ represented in contradiction of blastomycosis,
histoplasmosis, and onychomycosis. The manner
of the act of pharmacological is shown in vitro that

The motivation to develop more strategies in the
pharmaceutical industry is because of high cost and
also to increase the improvement of drug release

will azole the nitrogen interacts of cytochrome (Six
et al, 2005). ICZ required better metabolism
makes hydroxyl-itraconazole mainly active because
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of metabolite in humans. The Serum meditations
of hydroxyl-itraconazole are two to three times
sophisticated than the corresponding parent drug
stages (Karanth et al., 2006).

The advancement of solid diffusion is practically
equipped technique to enhance the bioavailability
of solid diffusion because of the limitation as men-
tioned. (Zhang et al,, 2013). Solid diffusions have
been defined as “the dispersion of one or more
active ingredients in an inert excipient or matrix”
where the active ingredients could exist infinitely
crystalline, solubilised or amorphous states (Park
et al, 2010). The remaining of the paper is organ-
ised, such as section 2 delivers the survey of existing
research, section 3 analyse the materials and meth-
ods. Section 4 discusses the results, and section 5
concludes the work.

Literature Survey

Gudikandula et al. (2013) have presented a study
to improve the dissolution profile accuracy and the
drug Ezetimibe for bioavailability of water using the
liquid-solid compact method. They have developed
a formula using PEG-400 as a non-volatile liquid
vehicle with a carter-based material such as silica
gel was used for coating the materials.

Srikanth (2013) have presented an approach to
maximise the dissolution range of water-soluble
drug using povidone K30 and magnesium alu-
minium silicate have been used as enhancers. The
lipids of bicalutamide have been equipped using wet
lipid method using K30 and aluminium silicate at
various combinations. Hence the carter range of 3:1
of magnesium aluminium silicate and povidone K30
was investigated to be high dissolution rate.

Suryavanshi et al. (2012) have presented the study

to maximise the solubility of cyproheptadine into
water. The solid diffusions like glycol 6000, polox-
amer 188 and poloxamer 407 equipped by a differ-
ent method such as Melt, Spray drying and freeze-
drying. The solubility and dissolution rates of cypro-
heptadine were maximised using solid diffusion,
and the improvement of stability is not better com-
pared to other methods.

Dharmalingam et al. (2013) have investigated an
approach for solid dispersion using PEG 6000 as
carter in different ranges of Aceclofenac using melt-
ing approach. The percentage of the release of
drugs of Aceclofenac from solid diffusion was 98.3%
within 180min.

Rao et al. (2011) have presented Mefenamic acid
soluble in water polymer, and crospovidone was
prepared using the standard solvent approach. The
solid diffusions of mefenamic acid are defined using

dissolution range and accuracy. The sorting range of
dissolution range has been observed to be the max-
imisation of crospovidone range.

Development and Formulation

In this paper to overcome the drawback of adap-
tive solid diffusion methods and also to recover the
bioavailability of itraconazole without crystalline
change, we have used the following itraconazole,
poloxamer, Sporanox, citric acid and PVP to prepare
the solid diffusions. The properties of carters on the
solubility of itraconazole has experimented. Also,
the dissolution and stability have been investigated
and evaluated with commercial chemicals such as
Sporanox which consist of 100 mg itraconazole.

MATERIALS

To develop an itraconazole based solid diffusion by
improving the bioavailability is prepared using itra-
conazole, poloxamer, Sporanox, citric acid and PVP.
In this section, we have discussed the list of materi-
als used and the supplier from where we collected
the chemicals. The Table 1 shows the list of materi-
als and suppliers used.

Itraconazole Capsules

This capsule is a wide range of antifungal repre-
sentative which fits in triazole band used for the
treatment of fungal contaminations. Itraconazole
is represented as ICZ. ICZ is usually weak but high
hydrophobic. This chemical is marked in category
‘B’ drug with bad solubility and low dissolution,
which causes poor bioavailability. These drawbacks
made a way to form a new material for solid diffu-
sions. Figure 1 shows the chemical structure of itra-
conazole capsules.

Preparation

For the preparation of itraconazole based solid
dispersion, various materials/chemicals have been
used as the exact combination are as follows;

1. At first, a Buchi 190 nozzle kind of small spray
dryer has been used for the preparation of itra-
conazole based solid diffusions.

2. Atthe second stage, the Poloxamer, PVP and Cit-
ric acid are liquified in water.

3. Third, the flow range of air was preserved to set
at 10, where the weight of the aspirator filter
container is defined as -25mbar.

Solubility

To experiment with the properties of carters on the
solubility of itraconazole in solid diffusions where
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Table 1: List of materials and supplier

Materials/Chemicals Supplier
Itraconazole Hanmi Pharm.
Poloxamer BASF Chemical
Sporanox Korea-Hanssen Pharm.

Table 2: Structure of itraconazole based solid diffusions

Ingredients(g) I 11 111 IV
Itraconazole 10 10 10 10
PVP 1 2 4 8
Poloxamer 0.25 0.5 1 2
NN/:J/’f 0.25 4
/\ /N ®— powder
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Figure 2: Properties on solubility of
itraconazole

30mg of solid diffusions are further mixed to 10mL
of pH 1.2 gastric fluids. Then this mixture will be
shaken well for seven days in a water bath at 25°C
for 10 min, and membrane filter is used for the fil-
tering process.

Dissolution

ICZ dust of 10mg with ICZ based slid diffusions are
added into the pack which is placed for testing of dis-
solution. This testing equipment was placed outside
the water bath to maintain the consistent tempera-
ture and for sink condition. This test of dissolution
has been achieved at 37 + 0.5°C using basket tech-

RESULTS AND DISCUSSION

The presented solid diffusion method is equipped
with a spray drying method using water, surfac-
tant and polymer. Hence Poloxamer and PVP have
been used as surfactant and polymer correspond-
ingly. The outcome results by providing itracona-
zole based solid diffusions.

To evaluate the formulation of itraconazole based
solid diffusion, which minimises the number of
carters with exact PVP and poloxamer range on solu-
bility was examined. Table 2 shows the composition
of itraconazole based solid diffusions. The proper-
ties of solubility of itraconazole are shown in Fig-
ure 2.

In this, we have performed dissolution test using
commercial products and powder of itraconazole
which is shown in Figure 3. The rate of diffu-

© International Journal of Research in Pharmaceutical Sciences

6717



Anuj Kumar et al,, Int. J. Res. Pharm. Sci., 2020, 11(4), 6715-6718

sion from solid diffusion is high comparing powder.
From the outcome, itis clear that the presented solid
diffusion approach has obtained better dissolution
rate comparing to commercial products.

CONCLUSION

This paper solves the drawback of adaptive solid
diffusion methods equipped with water, poloxamer,
and PVP delivers less range of carter to the drug.
Hence this is processed without a crystalline form of
drug and by avoiding the pollutions. The properties
of carters on the solubility of itraconazole with dis-
solution and stability have evaluated with commer-
cial chemicals such as Sporanox which consist of 100
mg itraconazole. Hence outcome shows the crys-
talline form of drug been tested for a minimum of 6
by analysing the stability and improved the bioavail-
ability.
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