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ABSTRACT

In this present study, floating of Prazosin HCL were formulated to improve the gastric retention time and overall bioavailability. Different mucoadhesive polymers
like HPMC K200 M, Na CMC, Carbopol 974P, Karaya gum, Chitosan and Xanthan gum were selected to formulate the tablets. VVarious formulations were prepared
by using these polymers in different concentration. The pre-compression blend of Prazosin HCL mucoadhesive tablets were characterized with respect to angle of
repose, bulk density, tapped density, carr’s index and hausner’s ratio and all the results indicated that the blend was having good flow property and hence better
compression properties. The swelling studies were peFormed for the formulations and the results depicted that all the formulations have a good swelling index. The
drug release studies depicted that the formulations release the drug in first order. So based on the results, formulation F13 was found to be an optimized formulation.

Keywords: Mucoadhesive tablets, Prazosin HCL, Bioadhesive polymers.

Introduction

Oral drug delivery system having major advantages over others because it delivers the drug in an appropriate attitude to the systemic circulation which
leads to patient compliance. Moreover, it has been observed that preponderance numbers of drugs are chosen in the oral route than others, almost 90% of
drugs are ideal by this route. Under the umbrella of the oral drug delivery system, there are voluminous divisions are available to carry the drug into the
systemic circulation. Bioavailability of drugs in the systemic circulation is very fewer in the case of conventional oral drug delivery due to its reduced
residence or slighter introduction to the site of absorption window which leads to less bioavailability. In comparison to the conventional oral drug delivery
system with oral controlled dosage form systems denote more advantages and overcome problems associated with it. Control drug delivery systems
proved to be more capable and advantageous than the conventional drug delivery system because of its perpetual or adaptable release rate.

Merits of GRDDS

% Upsurges Bioavailability of drug elements.

% Due to a definite area of drug delivery cuts objectionable properties.

< It helps to lessen the variation of drug absorptions and adverse properties.

% It upsurges the residence period in the abdominal area and lessens the dosing frequency.

< Itis more beneficial to the elements that have a shorter half-life.

« Itisalso known as a primarily site-specific delivery system, due to increase residence time in the abdominal area.

% The due upsurge in residence time in the stomach helps drug elements who have a lesser amount of solubility at a basic pH environment.

K3

% It is more valuable over the conventional system since it overcomes the problem allied with.

Demerits of GRDDS

&

»  The release pattern may vary.

&

»  Various factors may alter the release rate of drugs i.e. diet and the rate of passage through gut.

&

» Release patterns may vary from one formulation to another due to changes in additives.

&

»  Due to loss of reliability in dosage form the availability of loading dose may cause toxicity.


http://www.ijrpr.com/
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<+ For such kind of dosage form, it cannot be modified or redesigned.

RS

< Acid labile drugs cannot be given by this route.

Different GRDDS dosage form

o3

»  Floating microspheres contain a different category of the drug-like - HMG-CoA reductase inhibitors, Antihypertensive, Antidiabetic, and
Antibiotic.

o3

»  Floating granule contains a different category of a drug like - Analgesic, ibuprofen, HMG- CoA reductase inhibitors, Antihistamine, and
Antihypertensive.

o3

»  Films contain different drug category like- Antihistamine

o3

» Floating capsules contain a different category of a drug like- COX-2 inhibitor, Antidiabetic, Antidepressant, Diuretic, and Anti-
inflammatory.

o3

»  Floating tablets contain a different category of a drug like Antibiotic, Antidiabetic, Antihypertensive, HMG-CoA reductase inhibitors.

Application Enhanced bioavailability

‘Bioavailability” enhancement is possible for the drugs that are having a narrow absorption window in the stomach. Due to escalation in the residence
time of dosage form, the drug can expose to the gastric environment for more periods hence the absorption of the drug also improved. It has been proved
by comparing with conventional dosage form with drug riboflavin

a. Sustained drug delivery

There are many problems associated with controlled release dosage form which can be minimized by a floating drug delivery system. The major problem
associated with a controlled release dosage form is the residence time of formulation in the stomach. By the different approaches of GRDDS this problem
can be resolved like- low-density formulation, the larger size of formulation, gas generating, and swelling of formulation techniques

b. Site-specific drug delivery

These frameworks are especially profitable for drugs which precisely engrossed from the 'stomach’ or the ‘proximal portion’ of the digestive system. The
primary part of medicaments is absorbed in the abdominal area followed by in duodenum. It has been accounted for dosage forms designed with delayed
gastric living arrangement time was shaped and the bioavailability was expanded for furosemide and observed that AUC changed dramatically

Absorption

Medications that have deprived ‘bioavailability” in light of site-explicit ingestion from the superior segment of the gastrointestinal plot are expected
contender for GRDDS to achieve better absorption by increasing their retention at the spot of absorption. ‘A significant increase in the Bioavailability of
floating dosage forms (42.9%) could be achieved as compared with commercially available LASIX tablets (33.4%) and enteric-coated LASIX-long
product (29.5%)’

Mechanism of floating systems

Although the framework is floating on the gastric substance the medication is delivered gradually at the ideal proportion from it. The framework will be
exhausted from the stomach after discharging the medicaments from the dosage form. Along with the gastric content, some additional attainments are
required for buoyancy like-Force (gravity, acceleration, and vertical) and volume of fluid. A negligible degree of floating force (F) is additionally needed
to retain the dose structure remain float on the supper. To understand the theory behind this it is necessary to measure the vertical force required to float
the object. Greater the F value better the floating time
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Table: List of Chemicals Table: List of Equipment
Name of the Chemical Name of the Equipment
Prazosin HCL UV-Visible spectrophotometer
Hydroxy propyl methyl cellulose Bulk Density Apparatus
Sodium Carboxy Methyl Cellulose Rotary Punching Machine(Lab Press, India).
Carbopol 974P IWeight Balance
Karaya Gum Digital Vernier caliper
Chitosan Monsanto hardness tester

Xanthan Gum

Sodium Bicarbonate Roche Friabilator

Magnesium Stearate

Talc USP type Il dissolution test apparatus

Lactose

Preparation Calibration Curve of Prazosin HCL

For the calibration curve stock solution-1 was prepared by dissolving 100mg Prazosin HCL and 100ml of methanol. 10ml of the above arrangement was
taken and made up to 100 ml by utilizing 0.1 N HCI1 (100pg/ml) called as stock solution-Il. In the same way, again 10ml solution was withdrawn from
stick solution-II and diluted up to 100ml with 0.1N HCI ((10pg/ml) and named as stock solution-111. Followed by the stock solution 111 was mixed with
0.1N HCI to maintain the concentration levels as 10, 20, 30, 40, and 50ug/ml of Prazosin HCL /ml of solution. The obtained series were scanned at 248
nm by utilizing a ‘UV- Spectrophotometer’ with 0.1N HCI as blank. The obtained absorbance was placed in a graph by taking Concentration on X-Axis
and Absorbance on Y-Axis to determine the square of the correlation coefficient (R?).

Pre-formulation Studies: Pre-formulation studies express about the physicochemical properties of excipients. Excipients having a key role in
formulation development, which guides us to select appropriate dosage form and also support to create an outline for the manufacturing.

Solubility Studies

The solubility of Prazosin HCL, was figure out in 0.1 N HCI solution. A supersaturation was prepared by mixing medicament and 10ml of solvent in a
20ml vial and sealed it. Sealed vials were placed on the rotary shaker for continuous agitation for a period of 24hrs. at room temperature. As the time

over for mixing, the filtrate were passed through 0.2 pm ‘Whatmann’s filter paper’ followed by scanned utilizing ‘UV spectrophotometer’ at 248 nm.
Preparation of Floating Mucoadhesive Tablets

The direct compression method is opted to formulate Floating mucoadhesive tablets containing Prazosin HCL trials were developed by altering the
proportion of HPMC K200M, Na CMC, Carbopol 974P, Karaya gum, Chitosan, and Xanthan gum. Sodium bicarbonate is helped to float the tablets. Talc
and magnesium stearate and lactose are used for enhancing lubrication property, gliding property, and diluent subsequently. The drug, polymers, sodium
bicarbonate, and lactose were mixed properly for 15 min until formed a homogeneous mixture. Followed by talc and Magnesium Stearate are added as
lubricating agents. The above powder mixture was mixed homogeneously by using a polyethylene bag. Finally, the tablets were prepared by a 6-millimeter
width to die in a 9- station pharmaceutical tablet press (Lab Press, India).

Table: The composition of Floating tablets of Prazosin HCL

Ingredients F1 F2 F3 F4 F5
Prazosin HCL 4 4 4 4 4
HPMC K200 M 4 8 12 - -
Na CMC - - - 4 8

Carbopol 974P - - - - -

Karaya gum - - - - -
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Chitosan - - - - -
Xanthan gum - - - - i
NaHCO3 10 10 10 10 10
Magnesium stearate 4 4 4 4 4
Talc 3 3 3 3 3
Lactose 75 71 67 75 71
[Total Weight 100 100 100 100 100

Note: All quantity are mentioned in mg

Result and Discussion

Determination of Absorption Maxima: The ‘Standard curve’ depends on the ‘Spectrophotometry’. The maximum absorption was observed at 248 nm’

Table: Calibration curve data for Prazosin HCL

S. No Concentration (ug/mL) |Absorbance
1 .0 0+0

2 10 0.185+0.045
3 20 0.358+0.031
4 30 0.598+0.053
5 40 0.784+0.072
6 50 0.989+0.068

Figure: Prazosin HCL in 0.1N HCI
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Pre-formulation Studies
»  Solubility Studies

Table: Solubility studies Prazosin HCL
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S. No Medium IAmount present (ug/mL)
\Water 30.67
Methanol 100.98
0.1 N HCI 48.82
»  Characterization of Pre-Compression Blend
Table: Results for Derived and Flow properties of Prazosin HCL
Derived properties Flow properties
Formulation Code Bulk density|Tapped lAngle of Carr’s Hausner’s
(mean+SD) density (mean+SD) [repose (mean+SD) [index (mean+SD) |ratio (mean+SD)
F1 0.416+0.009 0.476+ 0.008 26.7 +0.47 12.50+ 0.35 1.14+0.34
F2 0.384+ 0.007 0.434+ 0.006 26.0 £0.34 11.53+ 0.25 1.13+0.28
F3 0.555+ 0.011 0.714+ 0.013 26.6 +0.22 22.22+0.15 1.28+ 0.36
F4 0.384+ 0.004 0.441+ 0.006 25.98+0.40 13.46+ 0.19 1.15+ 0.27
F5 0.266+ 0.013 0.312+ 0.017 26.32+0.87 14.66+ 0.27 1.16+ 0.39
Note: Each worth speaks to the mean + SD (n=3)
Evaluation of Post Compression Parameters
Table: Evaluation of Floating Mucoadhesive Tablets of Prazosin HCL
Thickness (mm)/Average WeighdHardness Friability (%) |Content Total FloatingFloating  Lag|
Formulation (mean+SD) (mg) (meanSD) |(Kg/cm?) (meanSD) uniformity (%) ([time (hrs)time (s)
Code (mean+SD) (meanSD) (meanxSD) (mean+SD)
F1 4.59+0.09 98.25+0.28 5.2+0.15 0.35+0.04 95.360.27 13+0.59 35.3+0.37
F2 4.91+0.08 99.35+0.24 5.6+0.13 0.29+0.02 99.25+0.24 15.5+0.30 43.0+0.34
F3 4.87+0.04 95.61+0.19 5.9+0.19 0.51+0.06 98.14+0.21 18+0.97 48.1+0.36
F4 4.39+0.06 99.39+0.24 5.4+0.09 0.48+0.02 100.2+0.19 12.5+0.83 39.2+0.31
F5 4.99+0.10 09.48+0.17 5.8+0.13 0.63+0.04 07.45+0.24 14+0.59 32.9+0.30

Note: Each worth speaks to the mean + SD (n=3)

Table In-vitro dissolution data for formulations

In-vitro Release Studies ‘/n-vitro drug release studies’ were carried out in 0.1N HCl and the test reported that the release of Prazosin HCL.

Time(hr) % Cumulative drug release

F1 F2 F3
0 0 0 0
0.5 23.06 26.24 28.82
1 28.25 30.16 32.36
2 34.98 36.16 39.68
3 40.57 44.34 48.94

» FTIR:
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Figure: FT-IR of Prazosin HCL Pure Drug

»  The Fourier transform Infra-Red Spectroscopic Studielnfrared (IR) spectra were scanning series was lies in between 400 to 4000 cm'*

and the resolution was 1 cm™.

»  Differential Scanning Calorimetry (DSC)

‘Differential scanning calorimetry’ (DSC) can be utilized to examine and foresee any physicochemical interaction between parts in detailing and along

these lines can be applied to the choice of appropriate excipients.
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Figure: DSC of Prazosin HCL Pure Drug

Conclusion

. Form the obtained results, it can be concluded that the drugs can be easily formulated as GRDDS using different ratios of rate

controlling polymers like chitosan, NaCMC, HPMC K200 and Carbopol 934.

. Chitosan is found to be promising polymer in controlling the rate and extent of drug release from the dosage form.

. Further work can be carried out to design more GRDDS.
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