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ABSTRACT

Objectives: The objective of this study was to develop a stable and effective form of an
Orodispersible tablet containing Nicardipine Hydrochloride for the immediate treatment of
high blood pressure and angina. The aim was to achieve this by using the natural sweetener
stevia to improve taste. Background: Nicardipine Hydrochloride is used to treat high blood
pressure and angina. However, currently available immediate release forms have limitations in
terms of drug release and taste. Therefore, the goal was to develop an Orodispersible form of
the drug that would enhance drug release and improve taste masking capabilities. Materials
and Methods: We developed formulations of Nicardipine Hydrochloride Orodispersible tablets
using the natural sweetener Stevia rebaudiana to enhance taste and reduce the caustic sensation.
We confirmed the compatibility of the drug-excipient mixture using FTIR. Drug content and
dissolution were determined through UV spectrophotometry. We also conducted organoleptic
tests and other compendial specification tests. Precompression parameters were evaluated, and
measures were taken to improve the flow behavior of the formulation blend by using excipients
with excellent flow properties. Based on disintegration and dissolution time, we selected the F6
formulation as the optimized formula. We then subjected the developed trial to stability studies
for three months, evaluating disintegration time, drug content, and dissolution. Results: The
optimized formulation demonstrated a disintegration time of 46.25+0.85 sec and a dissolution
rate of 100.50+2.50. Compendial tests remained stable without any significant fluctuations after
the stability study. Also, the taste of the drug was pleasant after taste. Conclusion: Through
the appropriate selection of excipients, we successfully developed a stable and effective form
of Nicardipine Hydrochloride Orodispersible tablet with enhanced drug release (using the solid
dispersion technique) and improved taste masking capabilities. The optimized formulation
yielded favorable results in terms of disintegration and dissolution time, drug content, and
stability.

Keywords: Orodispersable tablets, Stevia rebaudiana FTIR, UV spectrophotometry, Angina
pectoris.
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‘Orodispersable Tablet can be interpreted as “uncoated unit
dosage form used for buccal or oral cavity, where it disperses prior
to consumption” appears in Pharmacopoeia (European).They
resolve the complications with desirable advantages associated
with conventional dosage forms, and it has desired advantages
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like hardness, uniformity of dosage, extremely easy way of
administration as no solvent is necessary for swallowing these
tablets and also suitable for Upper age group (geriatric), Lower
age groups (paediatric) and patients who are in travelling.! These
tablets have impulsive rapid breakdown in the mouth upon contact
with saliva, dissolution of the active ingredient, and absorption
through the buccal membrane while in contact.? Present day,
diverse novel technologies which are modern had initiated to
formulate Orodispersable tablets with fascinating features, like
masking the bitterness ability, low breakdown time, pleasant
feel at oral cavity and sugar free tablets for diabetic patients. The
modern techniques applied in construction of Orodispersable
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tablets are nanonization, sublimation, lyophilization, moulding,
cotton candy process, direct compression, spray drying, mass
extrusion, and quick dissolve film formation.* The principles
behind these techniques is to enhance porosity by inserting
hydrophilic ingredients (excipients) in the tablets. The formulated
trials derived from the above techniques differs from factors
like taste, dissolution rate of the formulation in saliva, dosage
form and drug stability, mechanical quality of product, overall
bioavailability of drug and polymers and rate of absorption from
saliva. By utilizing natural sweetening agents’ concealment of the
drug's taste was has proven to be a method for the formulation
of various dosage forms that is both safety and efficacy. The
development and characterization of an Orodispersable tablet
of taste masked Nicardipine Hydrochloride are described in this
paper. Nicardipine Hydrochloride is a calcium channel blocker
which is commonly used to treat angina and high blood pressure.
It is a bitter drug therefore masking the bitter taste is essential.*

It’s formulation into a conventional dosage form may takes nearly
30 min to dissolve and absorb into systemic circulation. But taste
masked Orodispersable tablet will give rapid action in reducing
high blood pressure and also in angina conditions (a type of chest
pain due to reduced blood flow to heart). Taste masking by natural
sweetener Stevia i.e., extracted from Stevia rebaudiana plant was
employed for masking the bitter taste. Since 2008, stevia glycoside
was admitted to be safe and authorized in food products in the
United States. It is a natural sweetener (herbal) that is 250-350
times sweeter than sucrose extracted from the Stevia rebaudiana
plant. This will suitably mask the unpleasant taste of the drug
so as to administer the drug as orally disintegrating tablets.
For fast-dissolving tablets to be successful in the marketplace,
unpleasant taste masking is an essential requirement. Various
methods are also available for taste masking, which includes
usage of ion exchange resins, microencapsulation, coacervation
with gelation, complexing with artificial sweetener, and usage of
monoglycerides. Nicardipine Hydrochloride is Dihydropyridines
which is first generation have the same effects as Nifedipine.
The drug has the advantage of increasing coronary sinus blood
and myocardial contractility. It also shows a slight rise in rate
of heart, cardiac output, and stroke volume with a decrease in
systolic and diastolic measurements and systematic vascular
resistance. The most important physicochemical property which
effects the influence of its formulation and dissolution behaviour
is solubility. Nicardipine hydrochloride is sparingly soluble
in water. However, the solubility limitation can be overcome
by using various solubility enhancing techniques like solid
dispersion, cyclodextrin complexation, particle size reduction,
salt formation, pH adjustment, co-solvents and surfactant etc to
get rapid disintegration and dissolution. The selection of solubility
enhancing techniques from the above various techniques depends
on the dosage form it is intended to formulate. One can employ
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alone or combination of these techniques to get the desired
dissolution parameter to achieve.®

MATERIALS AND METHODS

Materials

Ingredients handled in the current research belong to specification
samples. Active Ingredient: Nicardipine Hydrochloride (a gift
sample from MANUS AKTTEVA BIOPHARMA LLP Pvt. Ltd,,
India).

Excipients: Lactopress Anhydrous 250 (Lactose anhydrous EP),
OSMITROL (Mannitol Ph. Eur) VIVASOL (Croscarmellose
Sodium Ph. Eur), Altalc (Talc Powder Ph. Eur) and Octadeconoate
(Magnesium stearate Ph, Eur.,) were from S D Fine chemicals,
Mumbai, India).

Unsheathing of Stevia Powder

Different steps involved in preparation of stevia powder is
extraction from leaves, Purification, Filtration and Drying. First
step in extraction and purification of stevia glycosides from leaves
by immersing leaf litter with warm water, with stirring, and then
liquid extract from the spent leaves are separated. Due to the
over thickness of leaves it is frequently necessary to use a high
water-to-leaf ratio, which results in a low concentration of steviol
glycosides in the initial crude extract. with longitudinal helical
agitator. The process is followed by clarification and drying in a
microwave at 50°C. The dried powder is used in the formulations.

Analysis of Nicardipine Hydrochloride

The drug Nicardipine Hydrochloride alone was characterized
as per different official compendial specifications and it was
found to be yellow crystalline powder with odourless property.
Practically it is having a melting point of 137°C, and Absorbance
(lambda max) at 235 nm. Also, the purity of crude drug alone was
100.31%. All the evaluation results for the drug alone were found
to matched with specifications.”

UV examination of Nicardipine Hydrochloride in 0.1
N hydrochloric

The known solution was prepared 1 ug/mL of Nicardipine
Hydrochloride in 0.1 N HCI medium were prepared and scanned
over a ultraviolet range of 200-400 nm against blank solution
(prepared by 0.IN HCl) in SHIMADZU Double beam UV
Spectrophotometer. The absorbance values were found to show a
peak at 235 nm which is similar to theoretical values.”

Construction of standard Calibration curves

To perform a standard curve (calibration curve) three different
mediums are selected. Based on the solubility the medium
selected are water, 0.1 N HCI, and synthetic human saliva.®

$177



Dasari, et al.: “Orodispersable Nicardipine Tablets with Improved Taste Masking”

Construction of standard calibration curve by
distilled water

Varied concentrations ranging from 2-50 pg/mL are prepared
and absorbance is measured at 235 nm. The procedure for
preparation includes 100 mg of drug dissolved in 100 mL of
distilled water and further dilutions were prepared to get the
drug concentrations ranging from 2-50 pg/mL from the above
solution (stock). The absorbance was measured at double beam
UV spectrophotometer and graph was plotted by taking drug
concentration verses absorbance. The plot has shown linear
graph.®

Construction of standard calibration curve in
Synthetic human saliva (simulated salivary fluid)

As in the similar way of above process, the standard calibration
curve was conducted by taking the simulated salivary fluid as
medium and drug concentrations ranging from 2-50 pg/mL.
The plot drawn by taking Absorbances on Y axis and Drug
concentration on X axis had shown linear regression.®

Preparation of standard curve (calibration) in 0.1 N
HCI

As in the similar way of above process, the standard calibration
curve was conducted by taking the 0.1N Hcl as medium and drug
concentrations ranging from2-50 ug/mL. The graph is plotted
between Absorbances verses Drug Concentration had shown
linear regression.’

Among all the above 0.1N HCI medium had shown linear graph
with a regression equal to 1.

Preformulation study

The physical characteristics of Nicardipine Hydrochloride were
examined to assess its organoleptic properties, including color,
odour, and taste. The solubility of Nicardipine Hydrochloride
was determined using a range of solvents such as water, acetone,
chloroform, ethanol, methanol, DMSO, and Ethanol: Water
(ratios). The melting point of Nicardipine Hydrochloride was
measured using the Kshitij Innovations instrument, Model
KI4070. The drug's hygroscopic properties were evaluated by
exposing a sample to ambient room temperature and atmosphere,
followed by moisture content analysis using LOD analysis. The
flow behaviour of Nicardipine Hydrochloride was independently
assessed using tests including the Angle of Repose, Carr's Index,
and Hausner's Ratio. The purity of the drug was determined
through titrimetric analysis, confirming it to be 100% pure. For
formulation trials, solid dispersion techniques were employed
for trials labelled F1 to F6, while tablets were prepared using the
Direct Compression technique with varying concentrations of
super disintegrants.
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Formulation study Trials

Different formulation trials were taken to find optimized formula
which meets the compendial specifications.'

Tablets Preparation

The formulation blend was compressed into round tablets by using
6mm punches and 28*17 mm dies. The tablets preparation was
carried out after analysing the Drug (Nicardipine Hydrochloride),
Stevia powder-Mixture of natural sweetener extract stevia with
other excipients and drug for compatibility studies and other
Preformulation evaluation studies then planned for compression
of tablets.'® Formulation trials F1 to F6 were prepared using the
solid dispersion technique and by Direct Compression technique
tablets were prepared by using different concentrations of super
disintegrants. The Formulation blend was evaluated for various
preformulation tests including organoleptic properties, solubility,
melting point, hygroscopicity, moisture content, purity of the
drug, and flow properties, and compatibility study. The tablets
were analysed for weight variation, hardness (3-4 kg/cm?)
and friability (less than 1%). The disintegration time, content
uniformity, water absorption ratio, wetting time and dissolution
study for all the formulations were also studied.

‘In vitro’ characterization of drug content

The drug content of Nicardipine Hydrochloride was measured
using the following formula:

Area of Sample x Weight of standard x Assay of standard x 0.7213 % 110.33
Weight of sample

Drug content =

FTIR Spectrum

The compatibility study was carried out on drug (pure form)
alone, Excipients alone, physical blend of drug and excipients
mixture individually, and blend complex for FTIR study. The
FTIR samples were analysed by using BRUKER ALPHA II
analytical FTIR machine."

Formulation of Orodispersable tablets

A total of six varied formulations were prepared and all the
ingredients were passed through mess size 80 individually and
collected. The ingredients were weighed and incorporated
geometrically. lactose,  Mannitol,

Initially ~ Anhydrous

Crosscarmellose  sodium, stevia and drug Nicardipine
Hydrochloride was passed through sieves individually and they
were blended after sieving. Then remaining part of the sweetening
agent along with lubricating agent talc and Magnesium stearate
were lubricated on the surface of the blend to impart sweetening
property on the outer layer and by using lubricating agents to

prevent compression issues.

Nicardipine Hydrochloride Orodispersable tablets were prepared
as per the given Table 1.
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Flow Property Evaluation of blend for
Orodispersable tablet

Flow behaviour of the blend was estimated so as to reduce the flow
of blend in commercial scale upon planning for Tech transfer to
a commercial scale. The study is helpful to know the mixture of
drug and excipients good flow properties. As the flow behaviour
of the blend is directly proportional to evaluated properties like
variation in weight of tablet, expected drug content."

Angle of repose (°)

It is defined as the powder and horizontal plane's maximum angle
surface of the pile.”

O=Tan'hr

Where,

B=angle of repose; h=height of the pile; r=radius.

Bulk density

The bulk density is calculated to know the weather the powers
particles are packed loosely or heavily. Light powder particles
have high packed volume where as vice versa for Heavy powder
particle. The bulk density depended upon the distributed particle
size. About 60 g powder is passed through a 60 No standard
sieve. Approximately 20 g quantity weighed is added to a 100 mL
graduated cylinder. The cylinder is mounted on the stable place
and need to take the measurement up to the mark where the
known mass of powder had occupied the volume. By using the
formula need to calculate the bulk volume of the blend mixture."

Mass of Powder

Bulk dE]]Sity {I:') = m

Tapped density

By using USP method II Tapped density was determined. The
sample powder was passed through sieve No. 60 and 10 g of bend
was top up to 100 mL graduated cylinder and it was placed at the
top of tap density apparatus (Electrolab, ETD 1020). The tapped
density tester was used to tap the cylinder 500 times at a rate
of 250 drops per minute, and the initial volume (Va) occupied
by the blend was recorded. A further 750 taps were performed,
and the volume was recorded. It was determined how much of a
difference two tapping volumes are made. If there was a difference
of more than 2%, then tapping was repeated again till it gets less
than 2% noted as final tapped volume (Vb)." The tapped density
is calculated by using the following formulae;

Weight of sample in (g)

Tapped density = Tapped volume (Vb)

Compressibility (%)

The other name is Carr’s Index. Compressibility is inversely
linked to relative flow rate, particle size. Compressibility index is
calculated by knowing the bulk density and tapped density values
by using the following formulae."

Tapped density — Bulk density

Compressibility index = Tapped density = 100

By using the above procedure calculation of t, (Tapped density)
and Bulk density is calculated and those values are incorporated
into the Formulae of Carrs Index. So that the values obtained

Table 1: List of ingredients and Quantity (%) used for formulation.

F, F, F, F,
(%) (%) (%) (%)
6.67 6.67 6.67 6.67
3833 3778 37.22 36.67
3833 3778 37.22 36.67
10 11.11 12.22 13.33
4.44 4.44 4.44 4.44
111 111 111 111
1.11 1.11 1.11 1.11
100 100 100 100

Table 2: Weight variation limits as per the pharmacopeial standards.

SI. No. Ingredients F, F,
(%) (%)

1 Nicardipine Hydrochloride 6.67 6.67

2 Lactose (Anhydrous) 40.00 39.11

3 Mannitol 40.00 39.11

4 Croscarmellose sodium 7.78 8.89

5 Stevia 3.33 4.00

6 Talc 1.11 1.11

7 Magnesium stearate 1.11 1.11

Total % 100 100

IP/BP LIMITS

80 mg OR less +10%

>80 mg and <250 mg +7.5%

More than 250 mg 5%

Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1 (Suppl), Jan-Mar, 2024

UsP

0 or less

130 to 324 mg
More than 324 mg
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after using the formulae lies in the flow range from Excellent to

Very poor.

Hausner’s Ratio

So as to find out the flow behaviour of blend by using Hausner’s
Ratio need to use the below mentioned formulae."

Tapped density

H 's Ratio =
ausner’s Ratio Bullk density

By substituting the tapped density and Bulk density values in the
above formula, a value in between 1.00-1.60 which shows the flow

behaviour of the blend from Excellent to Very poor.

Tablet Evaluation/Characterization

Hardness

The Orodispersable Tablets are evaluated for Hardness, to
determine whether the compressed tablets are having minimum
Tensile strength to with stand the mechanical shocks that takes
place during the shipping or handling the tablets. Plenty number
of hardness testers are available which includes Monsanto, Pfizer,
Strong Cobb, Erweka, Kraemer Elektronik, Portable Testers,
Universal Testers, Rockwell etc. Among all the above available,
Monsanto and Pfizer type of hardness testers are currently used
widely. To maintain mechanical strength to Orodispersable
tablets the range of hardness should lie in between 2-4 kg/
cm?'® The hardness may impact the other evaluation properties
like Disintegration, Dissolution which in turn shows its impact
directly on Bioavailability.

Table 3: Flow Property Evaluation of Blend.

Formulations

SI. No. Property F1 F2 F3 F4 F5 Fé6
1 Bulk Density 0.25 0.23 0.24 0.24 0.24 0.24
(gm/cm?)
2 Tapped Density  0.23 0.21 0.22 0.22 0.22 0.22
(gm/cm?)
3 Compressibility 8 8 8 8 8 8
index (%)
4 Hausner’s Ratio  1.08 1.09 1.09 1.09 1.09 1.09
Angle of 26 25 26 26 26 26
Repose (°)
Flowability Result Excellent Excellent Excellent Excellent Excellent Excellent
Flow Flow Flow Flow Flow Flow
Table 4: Preformulation study parameters and their results.
SI. No. Study Parameter Results
1 Color yellow, crystalline powder.
2 Odour Odourless
3 Taste slightly bitter taste.
4 Solubility Soluble: Soluble in DMSO, Ethanol: water,
(of Nicardipine Hydrochloride). methanol
slightly soluble: Acetone, ethanol,
chloroform and water.
5 Melting Point (°C) 145°C
6 Hygroscopicity Non hygroscopic
7 Angle of Repose (°) Poor flow
8 Compressibility Index (%) Poor flow
9 Hausner’s Ratio Poor flow
10 Moisture content (%) 0.85%
11 Drug Purity (%) 100%
S180 Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1 (Suppl), Jan-Mar, 2024
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Weight variation

To ensure whether the compressed tablet is within the weight
ranges or not as per the formulae are going to be evaluation by
this parameter. As the weight varies from tablet then the amount
of drug and excipients in the tablet varies which shows its impact
directly on Dissolution, Drug Content and bioavailability.
Generally, twenty tablets were typically selected at random from
the batch and weighed. We calculate the average weight by taking
sum of individual weights divided by 20. There shouldn’t be the
tablets with overweight or underweight. The tablets pass the USP
test if there are no more than two tablets that are greater than
the percentage limit or less than two times the percentage limit."”
To solve this problem the official compendial specifications are
mentioned below in Table 2.

Friability

ROCHE friability apparatus is used to measure friability. As the
study is conducted to determine the mechanical strength of the
tablets during shipping, as the tablet packagings are handled
roughly for transportation. By this evaluation we can determine
whether the tablets are prone to chipping, cracking etc. 10 tablets
are selected randomly and sum weight of ten tablets are taken as
initial weight and subjected to the chambers of friabilator. After
revolving for 4 min at 25 RPM, the tablets freed from the dust and
weighed as Final weight.'® The friability is calculated by using.

Initial weight — Final weight

Friability (%) = = 100

Initial weight

The tablets after evaluating the friability should be less than 1% as
per the official specification. If they are above 1% then the tablets
are prone to chipping and cracking which are known as tabletting
defects.

Wetting time and water absorption ratio

The procedure for calculating wetting time is by taking 7 mL
of water in a petri dish, add 2-4 drops of dye (phenolphthalein
blue) and by keeping tissue paper folded on the top of water.
Then a tablet is kept on the top of the tissue and the time taken
for wetting of tablet is recorded. Through wicking action, water
transports from petri dish to tissue paper and then to tablet the
time is measured as wetting time.'® The wetted tablet was then
measured. Water absorption ratio, R, was determined using the

R=[(Wa — Wb) — Wb]x100
Where, W =weight of tablet before water absorption, and W =
weight of tablets after absorption.
Disintegration time

By using digital tablet disintegrating apparatus, disintegration
time of each sample was recorded. The disaggregation process
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was carried out at a temperature of 37+2°C, volume of 900 mL
and medium of water."

Content Uniformity

Two tablets were taken and powder them finely then the powder
is added to a 100 mL volumetric flask containing 6.8 phosphate
buffer, sonicate it for 15 min. Allow the insoluble particles to settle
to bottom, then filter the contents. Take out 10 mL from the above
filtrate and diluted the remaining quantity with 6.8 phosphate
buffer. Again, it is sonicated for 10 min and left undisturbed for 5
min.” Then the above sample is analysed spectrophotometrically
at 235 nm.

The content uniformity is calculated by using the formula as
follows.

(TC/D) (AU/AS).

T=labelled quantity (mg), of Nicardipine Hydrochloride in the
tablet,

C=Concentration, (mg per mL) Nicardipine Hydrochloride.

D=concentration, (mg/ mL Nicardipine Hydrochloride in the
solution from the tablet, based on the labelled quantity per tablet
and the extent of dilution and AU and AS are the absorbances of
the solution from sample and standard solution respectively.

In vitro dissolution

The in vitro dissolution studies were carried out using USP
apparatus type II at 50 rpm. The dissolution medium used
was 0.1 N Hydrochloric acid (900 mL volume) which is
maintained at 37+0.5°C. Aliquots of dissolution media were
withdrawn at different time intervals and amount of Nicardipine
Hydrochloride was measured by determining absorbance at 235
nm.”! The dissolution experiments were conducted in triplicate.
Not less than 80% (Q) of the labelled amount of drug Nicardipine
Hydrochloride is dissolved in 5 min.

Stability study

RESULTS

Pre-formulation studies

The organoleptic properties were examined physically by choosing
different volunteers to determine colour, odour and taste of crude
drug Nicardipine Hydrochloride. The results of colour, odour,
taste are yellow, crystalline powder, Odourless, slightly bitter taste
respectively. The solubility of the drug is also conducted by
taking different solvents like water, acetone, chloroform, ethanol,
methanol, DMSO, and ethanol: water (ratios). And the solubility
in different solvents are shown in the below Table 3. Nicardipine
Hydrochloride had shown high solubility in DMSO, Ethanol:
Water, and methanol. The melting point was determined by
using the instrument Kshitij Innovations, Model KI4070 and it
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had shown a result of 145°C. The hygroscopic study was done
by putting a drug sample in a petri dish and exposing the
drug to room temperature and atmosphere, and analysed for
moisture content by LOD analysis, where it had shown result
of non-hygroscopic (no uptake of moisture from atmosphere).
Flow behaviour of drug alone (Nicardipine Hydrochloride) was
conducted and study of Angle of Repose, Carr’s Index, Hausner’s
Ratio had shown Poor behavioural flow. The purity of the drug
is also conducted by titrimetric analysis and it was found to be
100% pure with a moisture content of 0.85% in pure drug. The
results of all these parameters were disclosed in the Table 4.

FTIR Spectrum

The FTIR Spectrum study indicates clearly that there was no
incompatibility among the blend mixture used for preparing the
Orodispersable tablets. The FTIR spectrum reveals several peaks

at specific wavenumbers, providing insights into the functional
groups and molecular vibrations present in the sample. At 1704
cm-1, the peak suggests the presence of a carbonyl group (C=0),
commonly found in aldehydes, ketones, and carboxylic acids.
The peak at 1646 cm-1 indicates the presence of an amide group
(C=0) typically found in proteins or peptide backbones. A peak
at 1620 cm™ suggests the presence of aromatic rings, indicating
the presence of benzene or other aromatic compounds. The
peak at 1533 cm™ can be attributed to C=C stretching vibrations
in conjugated double bonds, commonly found in aromatic
compounds. The peak at 1492 cm™’ may be related to C-H
bending vibrations in alkanes or aliphatic compounds. The
presence of methyl (-CH,) or methylene (-CH,-) groups can be
inferred from the peak observed at 1457 cm™. At 1353 cm-1,
the peak could be associated with C-N stretching vibrations,
indicating the presence of an amine group. The peak at 1309 cm-1
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Figure 2: Dissolution study of different formulations.

is commonly observed in polysaccharides or carbohydrates and
can be attributed to C-O stretching vibrations. The presence of
C-O stretching vibrations in ethers or esters can be suggested by
the peak at 1271 cm™. The peak at 1200 cm™! is often associated
with C-N stretching vibrations in primary amines or secondary
amides. At 1097 cm’!, the peak may be related to C-O stretching
vibrations in alcohols or phenols. The presence of C-N stretching
vibrations in secondary amines can be indicated by the peak
observed at 1016 cm. The peak at 787 cm™ may suggest the
presence of a disubstituted benzene ring. The peak at 743 cm™ cans
be attributed to C-H bending vibrations in substituted aromatic
compounds. The peak at 494 cm™ is often associated with out-of-
plane bending vibrations of aromatic compounds. The presence
of C-Cl stretching vibrations in alkyl chlorides can be suggested
by the peak observed at 448 cm™. Finally, the peak at 420 cm
is often associated with metal-ligand vibrations or metal-oxygen
stretching vibrations. From the FTIR it is evident that there are no
chemical interactions between drug and excipients (Figure 1A,
1B, 1C).

Flow Property Evaluation of blend for Orodispersable tablet:
Powdered blend was evaluated for Compress ability Index,
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Hausners Ratio and Angle of Repose and the evaluation results
are tabulated in Table 3.

Evaluation of tablets and its Results

After compressing the blend mixture to an Orodispersable tablets,
they were characterized for different specifications like Hardness,
Weight Variation, Friability, Wetting Time, Disintegration Time,
Drug content, Dissolution. The results were shown in Table 5.

Dissolution studies

Cumulative % Drug release results were tabulated in Table 6. The
comparative dissolution profile results are shown as Figure 2 and
First Order plot was shown at Figure 3.

Stability study
The results and the comparative dissolution graph were shown in

Table 7 and Figure 4.

DISCUSSION

The successful passing of the compatibility study, as determined by
FTIR analysis, confirms that the components of the formulation
blend are compatible with each other. This is a crucial aspect in
ensuring the stability and effectiveness of the final product. The
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Table 5: Evaluation of Orodispersable Tablets.

Formulations

SI. No. Evaluation F1 F2
parameter

1 Weight 100+4 100+4
Variation
(mg)

2 Hardness (Kg/ 4.15+0.68 4.05+0.55
cm?)
Friability (%) 0.81+0.01 0.79+0.02

4 Disintegration 76.55+0.66 70.85+0.81
Time (Sec)

5 Wetting Time 10.45+1.15 10.47+1.21
(Sec)

6 Water 96.56+0.60 97.45+0.41
Absorption
ratio (%)

7 Content 98.20£0.25 98.70£0.42

Uniformity
(%)

F3 F4 F5 F6
1004 1004 1004 1004

3.82:0.45 3.78+0.56 3.85+0.35 3.50+0.58
0.76+0.02 0.75+0.01 0.75+0.02 0.73+0.01

69.16+0.45 65.24+0.58 56.75+0.35 51.46+0.66

10.45+1.24 10.46+1.21 10.45+1.19 10.46+1.21

98.86+0.22 98.36+0.75 98.68+0.86 98.89+0.55

99.10+0.84 99.40+0.75 99.30+0.33 99.50+0.48

Table 6: Dissolution Study of Formulations.

Cumulative % Drug release in Formulations

Time (min) F1 F2 F3 F4 F5 F6
(%) (%) (%) (%) (%) (%)

0 0 0 0 0 0 0

1 33.79+2.78 37.63+4.55 39.89+3.35 41.54+1.27 43,95+2.45 45.69+3.55
2 42.67+4.68 49.62+3.25 52.53+2.52 56.87+3.65 58.84+2.79 59.97+3.45
3 65.57+6.87 64.86+4.88 67.78+5.75 69.85+4.59 71.54+3.58 75.83+3.16
4 84.66+5.81 86.98+5.10 88.81+2.65 89.68+4.21 91.09+3.98 94.96+1.48
5 93.38+1.55 95.24+1.10 96.89+1.35 97.56+1.19 98.59+0.68 100.5£1.56

Table 7: Stability Data for 40°C and 75% RH.

SI. No. Evaluation 1 Month
1 Hardness (kg/cm?) 3.45+0.55
2 Disintegration Time 49.66+0.66
(sec)
Content Uniformity (%) 97.80+0.26
4 Cumulative % Drug 99.85+1.16
Release
(at 5 Min)

preformulation studies conducted were aimed at formulating the
product in a stable manner, taking into consideration factors such
as solubility, melting point, hygroscopicity, moisture content, and
flow properties. By conducting these studies, the formulation can

be optimized to enhance its stability and overall quality.

2 Month 3 Month
3.45+0.55 3.45+0.55
51.66+0.46 52.66+0.35
98.30+0.38 97.20+0.20
98.55+1.66 97.85+1.35

The utilization of the solid dispersion method demonstrated
notable advantages in terms of disintegration and dissolution.
Solid dispersion is a technique used to enhance the solubility and
dissolution rate of poorly water-soluble drugs by dispersing them
in a hydrophilic carrier. The results obtained from the dissolution

tests indicated that the optimized F6 tablets achieved satisfactory
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Figure 4: Dissolution profile at 40°C and 75% RH for tablets stored from 1-3
months.
dissolution within 5 min. This indicates that the drug is released
effectively from the formulation, facilitating its absorption and
potential therapeutic efficacy.

The evaluation tests performed on the tablets met the
specifications outlined in the pharmacopeial standards. The
tablets exhibited desirable characteristics such as weight variation
within acceptable limits, appropriate hardness, and friability
below the specified threshold. These results affirm the compliance
of the tablets with quality standards and provide confidence in
their performance. Additionally, the taste of the tablets after
being blending with the natural sweetener stevia was found to
be favourable. This indicates that the incorporation of stevia, a
commonly used sugar substitute, can enhance the palatability
of the tablets, potentially improving patient acceptance and
compliance.

The stability study conducted over the course of 3 months under
accelerated conditions demonstrated that the optimized F6
tablets maintained their integrity and performance. This indicates
that the formulation remains stable over an extended period,
suggesting it has the potential for commercial-scale production.
Based on these comprehensive results, it can be concluded that
the formulation is stable, meets the desired quality specifications,
and exhibits satisfactory dissolution characteristics. This paves
the way for further development and potential commercialization
of the formulation, offering promising prospects for its successful
introduction into the market.

CONCLUSION

As Nicardipine Hydrochloride drug when given through oral
route (conventional dosage form) the bioavailability of the
drug is less. So, the drug is formulated through Orodispersable
tablet so as to bypass the first pass metabolism and to enhance
the bioavailability. As the Nicardipine Hydrochloride belongs
to BCS Class II drug the solubility of the drug is enhanced by
solid dispersion technique. As the drug is also having bitter taste,
to overcome this natural sweetener stevia powder is extracted
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from Stevia rebaudiana plant. Organoleptic characteristics like
appearance, odour and taste are essential factors in assessing the
consumer acceptability, thereby the commercial success in the
market. Thus, taste masking of oral pharmaceuticals has become
a potential tool to improve patient compliance and commercial
success of the product. Palatability is enhanced as it belongs to
natural sweetener. Also, the compatibility between stivea and
drug, followed by stivea along with other excipients are analysed
with FTIR studies and the results were found to be compatible
with each other. A total six formulations were prepared by direct
compression technique and croscarmellose sodium as super
disintegrant to meet the disintegration time less than 70 sec. By
the end due to use of solid dispersion technique the solubility of
drug is enhanced as it can be observed through dissolution results.
The accelerated stability study (For 3 Months) also showed better
evaluation results. The entire study shows an urged need for novel
development through taste masked Orodispersable tablets. The
present study also shows an advantage to patient compliance as it
shows immediate therapeutic effect than marketed conventional
dosage form (capsule).
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SUMMARY

The study investigated the development of an Orodispersable
tablet formulation of Nicardipine Hydrochloride to enhance its
bioavailability and improve patient compliance. The solubility
of the drug was enhanced by using a solid dispersion technique
and the bitter taste was masked using stevia powder, a natural
sweetener. The compatibility between stevia and the drug was
analyzed through FTIR studies and was found to be compatible.
The Orodispersable tablets
compression and crosscarmellose sodium as a super disintegrant.

were prepared using direct

The study results showed improved solubility and disintegration
time. The accelerated stability study for 3 months also showed
favorable results. The study highlights the importance of
developing novel Oro dispersible tablet formulations to improve
patient compliance and commercial success.
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