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Abstract

In this present study solubility of antifungal Itraconazole drug was enhanced with solid dispersion by using PEG6000 and PVVP K30 as
a carrier in different ratios followed formation of a compressed tablet. Tablets were prepared by compression method and evaluation
parameters were screened for drug content, disintegration hardness of tablet and dissolution rate. In vivo study was also performed for
determination of drug absorption. Tablets prepared by solid dispersion have been better rate of solubility and dissolution.
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INTRODUCTION:

Solubility is the property of a solid, liquid, or gaseous chemical substance called solute to dissolve in a solid, liquid, or
gaseous solvent to form a homogeneous solution of the solute in the solvent. Solid dispersion technologies enhance the
solubility and dissolution of drugs and thereby improve the oral bioavailability of poorly water soluble drugs (Patil,
Gaikwad, 2009). Thus, drug’s acceptability and bioavailability will depends on enhancement of solubility and dissolution
that reduces dose required for showing fast onset of action (Chauhan, Shimpi, Paradkar, 2005)

Ketoconazole is hydrophobic BCS Class Il imidazole derivative used as an antifungal agent. They are used to treat Tinea
pedia (Athelete’s foot) and effective against several fungal strains such as Candida albicans. These are available in oral
and topical dosage form. These has poor 0.00931 mg/ml respectively and bioavailability is very less. To resolve the
problem of poor solubility, solid dispersion with hydrophilic carrier is prepared and converted to a conventional dosage
form such as tablet.

METHOD:

Preparation of physical mixture:

Physical mixtures of APIs and polymer at different mass ratios (1:1, 1:3, 1:5 for PEG6000 and 1:2, 1:3 and 1:4 with
PVPK 30) were prepared in a glass mortar with trituration up to 10 minutes. This physical mixture was sieved with
0.25 nm sieve the physical mixtures were stored in desiccators with silica gel to reduce effect of hygroscopicity.

Preparation of solid dispersions by fusion method:

Solid dispersions of APIs at different mass ratios (1:1,1:3 1:5 for PEG 6000 and 1:2, 1:3 and 1:4 with PVPK 30) were
prepared by using melt or fusion method. Polymer like PEG 6000 and PVP K30 was placed in a porcelain dish and
melted by heating up to 70 °C. In this molten mass, appropriate amount of drugs was added and stirred to form a
homogenous dispersion. The solution was cooled on an ice bath and stored in desiccators for 24 h. It was then
scrapped, pulverized and passed through a sieve. The prepared solid dispersions were then filled in glass bottles,
sealed and stored in desiccators until further use.

Saturation solubility

Saturation solubility of the complexes was determined by equilibrating an excess of complex in different media.
Itraconazole such as acidic buffer (pH 1.2), Phosphate buffer (pH 6.8), Methanol and distilled water was used to dissolve
for 48 hours on a mechanical shaker at room temperature. At equilibrium after 2 days, aliquots were withdrawn, followed
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by centrifugation at 4000 rpm for 10 minutes, filtration (0.22-mm pore size, Whatmann) and a spectrophotometric assay
for drug content at 258 nm.

Preparation of tablet:

Tablet is a solid dosage form. Tablet was formed through direct compression method. The Drug: Polymer ratio having
higher saturation solubility in a particular solvent was forwarded for the final formulation. APl complex were
compressed into tablets using a tablet punching machine. Excipients such as Sprayed dried lactose (SDL) used as a binder
,Sodium Starch Glycolate (SSG) used as a disintegrating agent ,magnesium stearate as a lubricant and talc as a glidant
were added as per the composition. Tablets were prepared by the direct compression method. The prepared tablets were
evaluated for weight variation, hardness, friability, content uniformity, disintegration time and in vitro dissolution and In
Vivo study.

Table 1: Composition of tablet

F1 F2 F3 F4
Ketoconazole complex 05.7 96.7 95.7 927
Spray dried lactose 205 19.5 18.5 16.3
Sodinum Starch Glycolad 6.2 1.8 B2 11.8
Magnesium Stearate 03 03 05 a7
Talc 01 01 01 02
Total weight 130 130 130 130

RESULT AND DISCUSSION:
Preformulation studies:

Preformulation studies of drug were determined on the basis of melting point, colour, and FTIR and UV analysis.
Standard Calibration Curve of Itraconazole ( Amax =258 nm): Standard Itraconazole was scanned and absorbance was
measured between 200- 400mm against blank solution showed wavelength maximum at 258 nm
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Figure 1: Maximum wavelength of Itraconazole

Table 2: Absorbance of ltraconazole

Conclus/ml) Absorbance
10 0.61
20 1.09
30 1.49
40 2.05
50 2.42
60 2.97
r 0.997
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Figure 2: Calibration curve for Itraconazole
FTIR of Itraconazole:
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Figure 3: FTIR of Itraconazole
Physical Parameter of Tablet

1) Hardness - Hardness of tablet was determined by using Monsanto hardness apparatus.

Table 3: Hardness of Tablet

Sample No. Hardness
F1 3.8+0.8
F2 3.9+0.8
F3 4.2+0.3
F4 4.1+0.5
Hardness
4.4
4.2

4
M Hardness
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Figure 4: Plot for Hardness

2) Friability: Friability of tablets was determined by Roche friabilator and was found less than 1%

Table 4: Friability

Sample Drug Complex(KT2Z)
F1 0.53+0.1

F2 0.69+0.12

F3 0.56+1.1

F4 0.72+0.23
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Figure 5: Plot for Friability

3) Weight Variation: Weight variation of tablets was observed. Average tablet weight of the formulation obtained had
a range of 68.3-71.9 mg.

Table 5 Weight Variation

Formulation F1 F2 F3 F4
Weight Variation 69.5+£0.14 69.4+1.1 70.78+£0.2 71.9+£0.24
Weight Variation
73
72

71
70
N .
68 : : :
F1 F2 F3 F4

Figure 6: Weight variation

4) Drug Content: The drug contents were found to be more than 99% of theoretical value.

Table 6: Determination of Drug Content
Tablet formulation Drug Content

Fl 99.2+0.8
F2 99.8+1.1
F3 90.7+1.1
F4 99.1+1.2

Drug Content

Figure 7: Plot for Drug Content

5) Disintegration Time: Disintegration time was determined by disintegration apparatus and varies from 2.9 to 4.5
min.

Table7 Disintegration time
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Tablet Disintegration
formulation Time(Min)

F1 30

F2 29

F3 45

F4 39
DT Time
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Figure: 8 Disintegration time
Dissolution profile: Dissolution profile study was performed for all the formulation and it was shows that F1 has better
drug release as compared to others.

Table 8: In vitro Drug release

Formulation
S.NO Time (MIN) F1 F2 F3 F4

1 5 49,52 38.94 39.57 43.12

2 10 58.92 49.12 48.13 56.76

3 15 66.89 55.34 55.85 65.9

4 20 76.97 65.43 62.97 72.67

5 25 80.67 69.45 70.86 78.98

6 30 84.91 73.78 75.89 81.89

7 45 89.89 82.85 78.99 84.69

8 60 92.89 89.34 82.09 87.89

9 120 97.10 95.90 90.13 90.35
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Figure: 9 In Vitro Drug release
Stability studies: Stability study of formulations was determined as per ICH guidelines at different Temperatures.

Table 9: Stability studies

S. No Days | %drug remaining 27+2%/60+£5% RH %drug remaining 42+2°c/60+5% RH
1 0 1000 10040
2 30 99.9+.003 99.4+.041
3 45 98.8+.027 98.2+.036
4 90 97.6+.012 97.1+.02
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Figure 10: Stability studies

CONCLUSION:

Thi

s study includes the formation of oral dosage form tablet of BCS Class Il antifungal drug having low water solubility

.Due to low solubility dissolution of drug is low and also cause several side effects .so to reduce this solubility
enhancement methods are applied by using hydrophilic carrier such as PEG6000 and PVP K30 in different proportions.

As

per results F2 has better dissolution profile as compared to others it has PEG6000 as a dispersion carrier. All the

parameters of dosage form was determined such as hardness of tablet, its drug content disintegration time and stability
studies and all the parameters follows standards as per given in Indian Phamacopoeia.
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