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Article Info: Abstract

Nicardipine hydrochloride, is a potent calcium channel blocker, is commonly used in the management
of hypertension and angina. It is a BCS class II drug which has low aqueous solubility and high
permeability. In the present study, an attempt was made to formulate and evaluate nanosuspension
of Nicardipine hydrochloride using different stabilizers, namely Tween 80, PVP K30, Poloxamer 188
by using Nanoprecipitation method with the objective to improve solubility and enhance dissolution
of Nicardipine hydrochloride. Prepared nanosuspensions were evaluated for drug-excipient
compatibility, particle size, PDI (Polydispersity Index), Zeta potential, Drug content, Saturation
solubility, In-vitro release study, Scanning electron microscopy (SEM). FTIR (Fourier Transform
Miskan R, Shahidulla SM, Sultana S, Infrared Spectroscopy) studies revealed the compatibility of the drug with excipients.
Revolutionizing Drug Delivery: Nicardipine Nanosuspension (F3), which had the lowest particle size and the highest % Drug Release, was
Nanosuspension ~ Formulation and In-Vitro selected as the optimum formulation. It showed the droplet size, PDI, ZP,% Drug content and %Drug
Evaluation, Journal of Drug Delivery and release of 150.4 nm,0.243, -30.6 mV,95.52%,91.24%. Kinetic release profiles ofthe NS F3 revealed that
Therapeutics. 2023; 13(12):137-147 it followed First order kinetics. This study showed the abilityof nanosuspension system in improving
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1. INTRODUCTION

A major challenge in the formulation of new chemical entities
and generics is their low aqueous solubility, a common physico-
chemical property shared by most new candidates in drug
discovery. Compounds with slow dissolution rates face
limitations in absorption and oral bioavailability when
administered orally.Oral bioavailability is influenced by several
factors. To enhance the biopharmaceutical properties of drugs,
various technologies are commonly applied, including
micronization, nanosizing, crystal engineering, solid
dispersions, and encapsulation within molecules such as
cyclodextrins, lipids (e.g., solid lipid nanoparticles and
liposomes), and other colloidal drug delivery systems like
microemulsions and self-emulsifying drug delivery systems.
The Biopharmaceutics Classification System (BCS) is a scientific
classification system designed to categorize active compounds
based on their aqueous solubility and in vivo bioavailability.
BCS considers two fundamental factors, solubility and
intestinal permeability, to predict the oral drug absorption of
solid dosage forms.!

Nicardipine, a prominent cardiovascular medication, belongs to
BCS class 2 and functions as a calcium channel blocker for
short-term treatment of hypertension and angina. Its low
solubility limits bioavailability, but nanosuspensions can
enhance dissolution and absorption. These nanosuspensions
maintain stability, prevent aggregation, and improve long-term
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efficacy. They expand drug options, reduce toxicity through
lower doses, and enhance formulation stability, reducing the
need for preservatives. This technology opens new avenues for
drug development and patient treatment.2

Nanosuspensions refer to colloidal dispersions of submicron-
sized active particles, where the stability of these nanocrystals
is maintained through the use of suitable polymers and/or
surfactants. In liquid form, the preservation of particle size
distribution over extended storage periods presents several
challenges, attributed to factors like chemical instability,
reactivity, or potential drug leakage. A novel approach involves
formulating nanosuspensions within gel matrices to enhance
dermal penetration. The micronization of active substances
results in a considerable increase in total specific surface area,
consequently elevating dissolution and diffusion rates.
Nonetheless, it's worth noting that for certain compounds,
micronization may not yield significant benefits efficiently.3

2. MATERIAL AND METHODS

Drug was purchased from Lupin Pharmaceuticals. Poloxamer
188 was procured from Merck Limited, Mumbai, India, and
employed in the research. PVP k-30, an essential component in
the study, was also purchased from Merck Limited in Mumbai,
India. Tween80, Methanol was sourced from Merck Limited in
Mumbai, India.
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Pre-formulation studies

Physico-Chemical properties of Nicardipine
Organoleptic properties:

The sample of Nicardipine Hydrochloride was studied for
organoleptic characteristics such as color, odour, taste and
appearance.*

Determination of Nicardipine Melting point

Melting point of Nicardipine Hydrochloride was determined by
taking a small amount of sample in a capillary tube closed at one
end and placed in melting point apparatus. The melting point
was noted in triplicate and average value was noted.>

Determination of Nicardipine Solubility

By placing an excess of the drug in a conical flask with 5ml of
solvent, a solubility test is conducted. Following the addition of
an excessive amount of the drug, the solution is held at room
temperature for shaking in an orbital shaker (remi). Samples
are taken. The samples were diluted accordingly with the same
solvent after being filtered using Whatman filter paper, and
their concentration was assessed using UV-VIS spectroscopy®

Drug-Excipients compatibility studies:

Drug-excipient compatibility was performed to examine any
feasible interactions linked with drug and other excipients in
formulation.

FTIR Spectroscopy

Spectroscopy is an analytical technique used to identify drug
substances by monitoring the functional groups exist in the
compound. FTIR spectra of Nicardipine (pure) and its mixtures
were done by using FTIR spectrometer (Bruker,Germany).The
samples were mixed thoroughly with KBr and the spectrum
was analyzed in resolution of 4/cm and frequency range of
4000 to 400 cm'L7

Analytical method development for Nicardipine:
Using UV spectroscopy
Determination of absorption maxima

Dissolve 100 mg of drug in 100ml of methanol - 1000mcg/ml
(Stock 1)

Pipette out 10 ml from above stock solution and dilute to
100m], using 0.1N HCL.

- 100mcg/ml(stock 2)

From the above solution pipette out 2,4,6,8,10,12 ml into 10ml
volumetric flask and makeup the volume with 0.1N HCL to give
various concentrations such as 2,4,6,8,10 pg/ml.

Table 2: Software generated Formulations
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Scan for maximum absorbance using UV spectrophotometer in
range 200-400nm.

The spectral data from this scan was used for the generation of
standard curve.89

Calibration curve of Nicardipine

Primary stock solution (1000mcg/ml) is prepared and then
secondary stock solution (100mcg/ml) is formulated from the
primary stock solution.

From the above solution pipette out 2,4,6,8,10 ml into 10ml of
volumetric flask and volume made up using 0.1N HCI to give
various concentrations such as 2, 4, 6, 8, 10 ug/ml were made
for calibration curve plotted by recording absorbance of
secondary stock solution in UV spectrophotometer at 240 nm.

All the experiment was carried out in triplicate. 10.11
Formulation and Development
Design Of Experiment

A Central Composite Design (CCD) is used for quadratic
modeling in response surface methodology (RSM), requiring
fewer experiments. It assesses two factors, PVP and Tween 80,
at high and low levels to study their effects on particle size and
drug release. Nine runs were performed and statistically
analyzed using Sigmatech® software, with randomization to
prevent bias.12

Table 1: Low and High Values of independent variables

\Variable Index [Independent |Low High

ivariable ) (+)
X1 PVP 20 40
X2 Tween 80 2 4

I. Preparation of Coarse Suspension

The organic phase was gradually added to aqueous phase under
magnetic stirring. The formulated suspension was then
subjected to sonication to reduce the particle size using the
ultrasonic probe sonicator for 30 min.

II. Preparation of Nanosuspension

The coarse suspensions were introduced into microfluidizer.
Each formulation was subjected to 10 cycles at 25000psi where
the intensifier applies the force which leads to collision within
the particles and also with the walls of micro-channels results
in reduction of particle size. The formulations were collected
and characterized for particle size, zeta potential and In-vitro
drug release.!3

Ingredients F1 F2 F3 F4 F5 Fé6 F7 F8 F9
Nicardipine(mg) 20 20 20 20 20 20 20 20 20
Poloxamer 188 1 1 1 1 1 1 1 1 1
PVP K30 20 40 20 40 30 10 50 30 30
Tween 80(ml) 2 2 4 4 3 3 3 1 5
Methanol

Water(ml) QS Q.S Q.S QS QS QS QS QS QS
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EVALUATIONS

Analysis of Average Particle size and Polydispersity index
(PDI)

" The droplet size/particle size of the formulations
generated by the CCD were measured by using Malvern
Zetasizer. This instrument works generally by photon
correlation spectroscopy, which measures scattering of light
due to the Brownian motion in between the droplets or
particles.

® Multiple light scattering effects were avoided during analysis
by using a 10% diluted nanosuspension sample.1*

Polydispersity index

The Surface charge and charge density of Nanosuspension
droplets was determined using Malvern Zetasizer. If the PDI
values of the oral nanosuspension formulations are less than
0.5, it indicates the homogeneity of the droplet size
distribution as previously reported. Samples were considered
to be polydisperse when the polydispersity index was higher
than 0.2.15

Zeta Potential:

Zeta potential and electrical conductivity were also measured
using Malvern Zetasizer. Zeta Potential is an important
parameter to analyze the longterm stability of the
nanosuspensions. Zeta Potential refers to the surface charge of
the particles. It indicates the degree of repulsion between
closely charged particles in the dispersion, which prevents
aggregation of the particles. The nanosuspension with high zeta
potential value of +ve or -ve >30 is considered to be electrically
stable, while nanosuspensions with low zeta potential value.
tend to coagulate. The zeta potential results of all 9
formulations are discussed in chapter.16

% DRUG CONTENT

To determine the drug content in the formulation, the
percentage of drug incorporated/entrapped in each
formulation was measured and calculate. Each 1 ml prepared
nanosuspension sample was diluted with methanol and
centrifuged at 3500 rpm for 30 minutes. After centrifugation,
the supernatant clear layer was removed and filtered. The
samples were measured at 240 nm using UV-VIS spectroscopy.
Results were noted in triplicate and averaged.t”

IN-VITRO DRUG RELEASE STUDIES

The in-vitro release of Nicardipine nanosuspension was carried
out in USP dissolution test apparatus using paddle method at a
rotation speed of 50 RPM and 0.1N HCL is used as the
dissolution medium. The volume and temperature of
dissolution medium were 900 ml and 37.0 + 0.2 °C, respectively.
Samples (5 ml) were withdrawn for a period of 2hrs and at each
specified time intervals of 15, 30, 45, 60,90,120 and were
filtered. The filtered samples were analyzed at 240 nm using UV
spectrophotometer. All the determination was made in
triplicate.18

KINETIC RELEASE STUDY

To study the drug release mechanism from the optimized
formulation of Nicardipine Nanosuspension F3, the % drug
release data were fitted to the following equations:

Zero-order equation:
Qt=Qo+kot

Where, Qo is the initial drug amount in the solution, Qt is the
drug release amount in time t.

First-order equation:

ISSN: 2250-1177 [139]
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InQt=InQqo+k1t

Where, Qo is the initial drug amount in the solution, Qt is the
drug release amount in time t, and ki is the first order release
rate constant.

Higuchi’s equation:
Q=knt1/2

Where, ku is the Higuchi diffusion rate constant and Q is the
drug release amount at time t.

Korsmeyer Peppas equation:
Mt/Moo=Ktn

Where, M« is the released drug amount at time, Mt is the
released drug amount at time t, n is the diffusion exponent
demonstrating drug release mechanism and k is the kinetic
constant.1?

SCANNING ELECTRON MICROSCOPY

SEM was used to scan the atomic surface of optimized
Nicardipine nanosuspension, which was under the view of an
electron microscope, for shape and size. The surface
morphology of the samples was investigated for liquid sample
F3, it was prepared by the droplet evaporation technique. A
droplet of liquid was deposited on double-sided carbon tape
and dried at room temperature for the evaporation of water
and then coated with gold and examined with a scanning
electron microscope (JEOL,USA).20.21

SHORT TERM STABILITY ASSESSMENT:

These studies were conducted with optimized formulations.
Taken the nanosuspensions in glass vials at a temperature of
4°C & 25°C. The samples were withdrawn at 0, 1, 5, 12, 20, 30
days for studying droplet size and drug content and it was
noted down.22.23

3.RESULTS AND DISCUSSION

The primary objective of this study was to create a
Nanosuspension of Nicardipine utilizing different polymers.
Each of the formulations underwent an assessment of their
physicochemical characteristics and were subjected to in vitro
studies to analyze drug release patterns.

PHYSICOCHEMICAL ATTRIBUTES OF NICARDIPINE
Table 3: Organoleptic properties

S.no Test Description

1 Colour Pale yellowish powder
2 Odour Odourless

3 Appearance Powder

4 Taste Bitter taste

Melting point: The M.P of Nicardipine was found to be 171 °C
which was observed to be in the standard reference range
according to the literature.

Table 4: Melting Point of Nicardipine

S.no | Pure drug Reference range Observed
value
1. NICARDIPINE 168 - 175°C. 171°C.

Solubility studies

The absorbance of the drug was measured with UV Visible
Spectrophotometer at 240 nm and its concentration was
calculated, the highest solubility was found to be in methanol i.e
81.8 ug/mL

CODEN (USA): JDDTAO
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Table 5: Solubility studies of drug in different solvents

Journal of Drug Delivery & Therapeutics. 2023; 13(12):137-147

UV-Spectroscopic examination of drug

Determination of A max for Nicardipine in 0.1N HCL by UV:

The Nicardipine solution underwent spectral analysis within

the wavelength range of 200-400 nm, uncovering notable

absorbance specifically at 240 nm. Due to the distinct and

highest peak in the absorption spectrum occurring at 240 nm,

this wavelength was selected for detection when using
methanol as the solvent.

S.no | Solvents Solubility
(ng/ml)

1 Water 2.5%0.13

2 6.8 phosphate buffer 20.3+0.39

3 Methanol 81.8+0.84

4 DMSO 45.1+0.30

5 0.1N HCL 76.5+0.53

Results are expressed as mean = S.D (n = 3)

Operator name: 5L
Department :
Organisation:
Information:

1.0000

0.5000

0.0000
200.00

Chemical
Sura Labs

Date of report: 05/04/23

Nicardipine

250.00

Standard Calibration curve of Nicardipine in 0.1N HCL:

Time of Report: 2:40:33 PM

300.00 350.00 400.00

(nm)

Figure 1: Spectra for Nicardipine Wavelength Optimization

Table 6: Table showing absorbance values at multiple concentrations

From the prepared stock solution, various dilutions of the

Concentration (pg/ml) Absorbance
0 0
2 0.163+0.014
4 0.322+0.057
6 0.471+0.010
8 0.631+0.105
10 0.782+0.081
12 0.931+0.04
o
g 0.8
g 0.6
g 04
0.2
0
0 2 4 7 8 10 12 14

Concentration(pg/mL)

Figure 2: Calibration Curve Data of Nicardipine In 0.1N HCL

sample solutions were prepared and analyzed at 240 nm. The Absorbance on Y-axis.
different dilutions showed absorbance values and the standard

graph was obtained by taking concentration on X-axis and

ISSN: 2250-1177

Y=0.0775x + 0.005 R*Value Was Ascertained to be 0.9996.
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FTIR REPORTS
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Figure 3: FTIR RESULTS
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Figure 4: FTIR Spectra for Pure Nicardipine Along with Poloxamer 188, PVP - K30, Tween 80

The FTIR spectrum of Nicardipine-excipients mixture was
confirmed by FTIR. The spectrum of Nicardipine-excipients
mixture showed presence of its characteristic absorption peaks
of; -NH stretch at 3240 cm!, C-H stretch at 2893 cm-?, C=0
stretch at 1693 cm-!, Nitro group stretch at 1316 cm-t, C=C

ISSN: 2250-1177

[141]

stretch at 1642 cm-1, C-N stretch at 1261 cm-1.The spectral data
shows that the major peaks were obtained as closer values and
that there were no important changes in IR peaks from the
physical mixtures of nicardipine and excipients.
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Experimental Design and Optimization

Nanosuspensions were prepared using probe sonicator and High pressure homogenizer (Microfluidizer)

Figure 5: Samples of Coarse Suspension

Figure 6: Samples of Nanosuspension

The prepared formulations were optimized using 22 CCD which gives a total of 9 formulation values including midpoint value. The
independent variables selected for optimization were PVP K30 (X1) and TWEEN 80 (X2) and the dependent variables were Particle

size and %Drug release.

% Central Composite Plan x
Project Name : nic nano @ y]; o v2
~
2 X1 40 2 165.2 85.09
= X1X2 40 < 282.6 74.62
186.2 79.51
s X1At-2L 10.0 3.0 292.1 71.03
191.8 78.42
38 X2At-2L 30.0 1.0 179.3| 83.53
157.2] 89.01
v
(B | Elo= | B e[ e |
Figure 7: Formulation, Particle Size And % Drug Release Table of F1-F9 Formulations
ISSN: 2250-1177 [142] CODEN (USA): JDDTAO



Risha Miskan et al Journal of Drug Delivery & Therapeutics. 2023; 13(12):137-147
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™ Back & print

Redraw | a Find Value Close

Figure 8: Contour Plot showing Optimized formulation

The findings and observations were verified by analyzing the contour plot depicting Particle Size and % Drug Release. Fig. No (8)
illustrates this contour plot, highlighting the interactions between PVP K30 and TWEEN 80. Notably, it reveals an optimal design space,
ranging from 80% to 90%.

EVALUATIONS
Average Particle size & polydispersity index (PDI) analysis:
The lowest particle size of 150 nm was obtained for F3 formulation with a PDI of 0.243.

Table 7: The Particle sizes and PDI values of all formulations

Formulation F1 F2 F3 F4 F5 F6 F7 F8 F9
P. Size (nm) 159.4 165.2 150.4 282.6 186.2 292.1 191.8 179.3 157.2
PDI 0.329 0.362 0.243 0.527 0.453 0.559 0.513 0.451 0.256

Measurement Resulis

Date : 30 June 2023 14:35:10
Measurement Tyvpe = Particle Size

Sample Name : Nicardipine nanosuspensions.
Scattering Angle : 90

Temperature of the holder = 25.0%C

Viscosity of the dispersion medinm : 0.893 mPa.s

Form of Distribution : Resolation 1.00
Representation of result : Scattering Light Intensity
Count rate : 865 kCPS

Calculation Results

Peak No. | 5.F Area Ratio Mean
1 1.00 152.4 nm 41.2 m

2 nm

3 - ..M
Total 1.00 1524 | 41.2 yoy

Histogram Operations

Size (Median) :158.6 nm

Mode :136.5 nm

%o Cumulative (1) = 5.0 (%0) - 110.3 (nm)

Yo Cumulative (2) =10.0(%0) - 115.8 (mm)

Yo Cumulative (3) =20.0(%0) - 123.5 (nm)

Yo Cumulative (4) =30.0(%0) - 120.6 (nm)

%o Cumulative (5) =40.0(%0) - 136.5 (nm)

Yo Cumulative (6) =50.0(%0) - 158.6 (nm)

Yo Cumulative (7) =60.0( %) - 162.5 (nm)

%o Cumulative (8) =70.0(%0) - 175.6 (nm)

%o Cumulative (9) =80.0(%0) - 1902 (nm)

Yo Cumulative {(10) =00.0(%0) - 1962 (nm)

Cumulative Operations

Z -Average :150.4 nm

PI :0.243
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Figure 9: Average Particle Size & PDI Of Optimized Formulation F3
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Zeta Potential
The highest zeta potential value of -30.6 mV was observed to be of F3 formulation, which indicates that it is a stable nanosuspension.

Table 8: Zeta Potential

Formulation F1 F2 F3 F4 F5 F6 F7 F8 F9
Zeta Potential (mV) [ 26.4 .23.6 -30.6 -19.4 -21.3 -17.64 208 223 -27.5
Measurement Results

Nicardipine nanosuspensions-Zeta.nzt
Measurement Results

Date : 30 June 2023 16:45:10
Measurement Type : Zeta Potential

Sample Name : Nicardipine nanosuspensions-Zeta.
Temperature of the holder : 25.0°C

Viscosity of the dispersion medium : 0.893 mPa.s

Conductivity :0.108 mS/cm

Electrode Voltage 134V
Calculation Results

Peak No. | Zeta potential Electrophoretic mobility
1 -30.6 mV -0.000238 em2/Vs
2 -..mV -.cm2/Vs
3 ...mV ...cm2/Vs
Zeta Potential (Mean) :-30.6 mV
Electrophoretic Mobility mean : -0.000238 cm2/Vs
1.0
09 -
0.8 -
—~ 0.7 A
=
= 086 4
£ o5 -
g 04 -
=
— 0.3 4
0.2 -
0.1 -
0.0 T T f Y 1 5 1 1
-150 -100 -50 (4] 50 100 150 200

Zeta Potential (mV)

Figure 10: Zeta Potential of Optimized Formulation F3
% Drug Content
The highest % DC of 95.52% w/vof the nanosuspension with + 0.06 standard deviation was found in F3.
Table 9: % Drug Content

Formulation % Drug Content
F1 92.51+0.19

F2 91.26 + 0.81

F3 95.52 + 0.06
F4 87.73 +0.08

F5 89.21 +0.75

F6 85.04 + 0.93

F7 88.59 + 0.87

F8 90.39 +0.29

F9 93.13+0.76
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IN-VITRO DRUG RELEASE STUDIES

The cumulative drug release, F3 nanosuspension shows 91.24%, release at the end of the 120th min. It was observed that as the
particle size increases, the release rate decreases.

Table 10: % Drug Release of Nicardipine nanosuspension

Time (mins) [F1 F2 F3 F4 F5 F6 F7 F8 F9
15 17.93 15.25 23.04 20.35 17.25 19.62 20.82 20.81 21.73
+0.29 +0.53 +0.12 +0.81 +0.19 +0.08 +0.17 +0.81 +0.03
30 33.17 30.64 31.42 35.62 31.46 31.62 34.53 39.42 39.46
+0.65 +0.23 +0.76 +0.92 +0.54 +0.75 +0.89 +0.90 +0.75
45 47.82 56.23 49.51 42.59 38.39 48.93 47.62 52.92 46.39
+0.43 +0.90 +0.45 +0.37 +0.09 +0.29 +0.98 +0.23 +0.09
60 51.64 59.49 57.95 49.91 54.62 56.92 51.64 59.59 58.46
+0.83 +0.74 +0.63 +0.88 +0.76 +0.96 +0.19 +0.71 +0.61
920 71.81 74.81 79.36 66.51 69.51 61.23 69.91 69.43 77.82
+0.72 +0.88 +0.51 +0.02 +0.96 +0.67 +0.63 +0.32 +0.34
120 87.13 85.09 91.24 74.62 79.51 71.03 78.42 83.53 89.01
+0.87 +0.98 +0.65 +0.82 +0.12 +0.16 +0.88 +0.34 +0.08

Results are expressed as mean + S.D, n=3 nanosuspension

% Drug Release
——fl —@—f2 f3 f4 —@—f5 —@—f6 —@—f7 —@—f8 —@—f9

0 20 40 60 80 100 120

Time(mins)

Figure 11: In-vitro Dissolution Studies Graph
OPTIMIZED FORMULA EVALUATIONS
Table 11: The DOE, Formulation & Optimization:

Formulation Particle Size PDI Zp DC DR
(nm) (mV) (%) (%)
NSF1 159.4 0.329 -26.4 92.51 87.13
NSF2 165.2 0.362 -23.6 91.26 85.09
NSF3 150.4 0.243 -30.6 95.52 91.24
NSF4 282.6 0.527 -19.4 87.73 74.62
NSF5 186.2 0.453 -21.3 89.21 79.51
NSFé6 292.1 0.559 -17.64 85.04 71.03
NSF7 191.8 0.513 -20.8 88.59 78.42
NSF8 179.3 0.451 -22.3 90.39 83.53
NSF9 157.2 0.256 -27.5 93.13 89.01
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Kinetic Release Profiles

The kinetic release profiles indicates that the kinetics of % DR data were fitted to the zero-order and 1st order. The profiles shows that
the optimized formula F3 followed First order kinetics (fig. no. 12) with an R? valueof 0.973.

Table 12: Release kinetics for optimized formulation

PLOT SLOPE INTERCEPT COR-RELATION RZ
ZERO ORDER 0.743622754 9.259401198 0.982128483 0.964576357
(% CDR Vs T)
FIRST ORDER -0.008626373 2.05887741 -0.986431428 0.973046962
(Log % RemainVs T)
FIRST ORDER ZERO ORDER
y =-0.0086x + 2.0589 y = 0.7436x + 9.2594
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Figure 12: First Order Kinetics Figure 13: Zero Order Kinetics

Scanning Electron Microscopy
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Figure 14: Scanning Electron Microscopy Study

The SEM studies of the optimized Nicardipine nanosuspension formula F3 showed showed smooth uniform particles within the nano
size (Fig. No. 14) and the result obtained is found to be satisfactory.

Short term Stability assessment of optimized nanosuspension
The droplet sizeand % drug content showed slight change over time but it was found to be negligible.

Table 13: Short term stability study of optimized nanosuspension F3

Assessment Temperature Number of days

Parameter Day0 Day1 [Day5 [Day12 [Day20 [Day 30
Droplet 4°C 1504 [150.6 (151.2 |[151.8 [152.7 (1535
Size (nm) 25°C 150.4 [152.2 [159.3 |165.1 [172.2 [181.7
% Drug 4 °C 95.5 955 954 [95.2 94.9 94.5
Content 25 °C 95.5 [954 954 95.0 94.7 94.4
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CONCLUSION

In  conclusion, this study successfully developed
nanosuspensions of Nicardipine hydrochloride, a challenging
drug due to its low solubility. By utilizing different stabilizers
and the nanoprecipitation method, we improved its solubility
and dissolution properties. The drug and excipient
compatibility was confirmed by FTIR studies. Nanosuspension
F3, with small Particle size of 150.4 nm, low PDI (0.243), and a
highly negative Zeta potential (-30.6 mV), demonstrated
excellent stability and uniformity. It also boasted a high Drug
content of 95.52%, ensuring proper dosing. Most importantly,
these nanosuspensions substantially enhanced Nicardipine
hydrochloride's solubility and dissolution rates, crucial for its
therapeutic effectiveness. Nanosuspension F3, following First
order kinetics, emerged as the optimized formulation. This
research highlights the potential of nanosuspension systems to
overcome solubility challenges and improve drug delivery,
offering promising prospects for enhancing cardiovascular
medication effectiveness and patient care.
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