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ABSTRACT 
Carvedilol is an anticancer drug which is used in treatment of breast cancer. But it has poor water solubility property. The 
research work is based on improvement of solubility by formulation and development of polymeric nanoparticles by 
nanoperception technique. HPMCK15M is used as polymer and Polaxmer 407 is used as surfactant. After pre 
formulation study the drug interaction study is performed by FTIR and DSC analysis. After preparation various 
evaluation methods are adopted as per the specification. Evaluation method shows F6 formulation produce good 
entrapment capacity. The result of various kinetic studies is also acceptable. So we concluded that HPMCK15M is the 
appropriate polymer and Polaxmer 407 is the appropriate surfactant and nanoperception is the best technique to enhance 
the stability of and able to enhance the anticancer activity. 
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INTRODUCTION 
The size range of polymeric nanoparticles is from 1 to 
1000 nm, and they are colloidal particles. [1] The 
oxidative stress, cytotoxicity, and genotoxicity toxicity  
[2]. are affected by polymeric NPs because of the quantum 
size effect [3]. It takes two solvents that are not 
incompatible to perform nanoprecipitation. Since they are 
insoluble in water, they are quickly depleted by 
evaporation. Placing the organic solvent out of a lipophelic 
solution and into an aqueous phas causes polymers to 
deposit at surfaces; this is the fundamental idea behind this 
method. Nanocapsules or nanospheres [4] of polymer 
precipitate out of nanodroplets when solvent diffuses from 
them [5]. Nanoparticle production is unaffected by 
switching the order of the phases,. To stabilize colloidal 
suspensions, surfactants are commonly used, yet they are 
not required for nanoparticles production. [6, 7]. 

Through the absorption of polymeric nanoparticles which 
shows both internal and external stimuli, polymeric 
nanoparticles from a variety of nanostructures, including 
vesicles, hybrid nanoparticles, crosslinked nanoparticles, 
and micelles [8]. Polymeric nanoparticles may change 
their physical or chemical characteristics in reaction to 
one, two, or even more stimuli. They are able to target the 
affected area, keep their payloads in circulation [9].  

 

 

MATERIALS AND METHODS 

Materials: 
Carvedilol is free sample collected from Reddy's Lab , 
Hyderabad, and required polymers as were collected from  
Sigma Aldrich of India. 

Methods: 

Pre formulation studies 

Solubility Analysis 
1 millilitre of ethanol is used as co-solvent . 0.1 N 
Hydrochloric acid of 9 ml is added with drug of 10 mg. 
Other components were investigated by the drug's 
quantitative solubility tests. Finally, it was shaken for 
about three hours. Then, it was possible to determine 
which solvents dissolved the medicine. "Taking 2 ml of 
each solvent and adding the medication till it reached its 
saturation point, the mixture was shaken for 3 hours to see 
whether it was completely soluble.  

We then used a UV spectrophotometer to examine the 
filtrates from each solvent. Tabulated and shown in Figure 
1 are the results of the solubility tests conducted on pure 
pharmaceuticals in various solvents. 

Determination of λmax of carvedilol 
An ethanol-and-0.1N HCl combination was used to 
dissolve 100 mg of carvedilol in 90 ml to make the stock 
solution. Hence, 1000 μg/liter. After that, 1 milliliter was 
collected and made into a solution containing 100 
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microgram’s per litre. In the end, the UV technique was 
used to analyse it at λmax 282nm. 

Method of preparation of polymeric nanoparticles 
Solvent evaporation and nanoprecipitation were used to 
create nanoparticles. The first thing to do is to measure out 
1:3, 1:2, or 1:1 medication to water ratios. (20 
milligrammes of medication): 20 milligramme polymer, 
40 milligrammes of medication: (80 mg polymer, 60 mg 
medication)5 millilitres of glacial acetic acid and acetone 
were used to dissolve 180 milligrammes of chitosan and 
HPMC K15M. A magnetic stirrer was used to combine the 
polymeric and drug solutions after 10 millilitres of acetone 
had been used to dissolve the pure prescription carvedilol. 
The solution of drug and polymer and 5 ml of the solution 
were combined. Then 20 ml of distilled were added. 
Slowly added the drug to the polymer mixture.  Procedure 
is completed in one hour at 1000 rpm. Up until 20 ml of 
acetone remained. A capacity of 10 ml was specified. 
Then the product was freeze-dried for 36 hours to generate 
the  nanoparticles. 

IDENTIFICATION OF CHARACTERISTICS 

Fourier Transform Infrared Spectroscopy 
The solid substance (drug) should be ground into a fine 
powder using dry potassium bromide. Make sure the 
dosage is enough to cover the disc's area in terms of the 
substance's weight. Use a specialised die to place a little 
amount of the mixture and push it down under intense 
suction. Then, place the finished disc in an appropriate 
mount. Potassium bromide undergoes 45 IR scans.  
Scannable samples included both polymer-only and 
medication-containing formulations. 

Entrapment Efficiency: 
An additional 2 mL of each formulation was added to a 
centrifuge tube. We spun the sample for around 25 
minutes at 8000 rpm after we got the tube. At the end of 
the 25-minute period, we carefully removed the tube from 
the centrifuge and observed if a layer of supernatant had 
formed above the sample. After that, 1 millilitre of the 
liquid's supernatant was carefully transferred to a test tube, 
and then 10 millilitres of solution containing ethanol and 
0.1 N hydrochloric acid was added. Afterwards, the 
sample solution was examined using ultraviolet light at a 
wavelength of 281 nano meter . 

Statistical analysis: 
Statistical experiments are done by Design-Expert® 
(Version 12), a sophisticated statistical program developed 
by Stat-Ease Inc. of Minneapolis, MN, USA. Microsoft 
Excel 2007 (Microsoft, USA) was used to evaluate the 
data. 

Optimization of process variables: 
A number of formulation and preparative factors of the 
nanoprecipitation technology were investigated in order to 
regulate and improve the process. We conducted this 
experiment to see how various stabilizer concentrations, 
temperatures, and solvent/non-solvent ratios affected the 
nanoprecipitation of Carvedilol nanoparticles. We also 

wanted to know how varied stirring rates affected 
nanoparticle production. 

In-vitro diffusion study 
0.1 N HCl of 150 ml is taken in  each beaker. Then, via 
thread, about 5 millilitres of each formulation sample (F1–
F9) was delivered to the dialysis membrane bag. Correct 
position of the dialysis membrane is maintained within the 
solution, spin it at 100 rpm using the magnetic stirrer. Start 
by pipetting 2 millilitres of the sample into the centrifuge 
tube at 0 hours. To keep the sink condition going, add 2 
millilitres of 0.1 N HCl to the beaker. At2,4,6,8,12, 18, 
and 24 hours, the same procedure was performed. At the 
end of the first 24 hours, after dividing the 2 millilitres of 
sample, 1 millilitre of sample was combined with 1 
millilitre of ethyl acetate. Prior to setting aside for another 
fifteen minutes, the aforementioned solution was vortexed 
in a cyclo mixture. The liquid layer of supernatant was 
carefully transferred. Test tubes were prepared for 
ultraviolet (UV) analysis by adding the correct solvent 
after complete drying. 

RESULTS AND DISCUSSION 

Particle size analysis: 
Particle size peaked in Run 11 at 1329.35 nm, or (1, 1), 
and peaked in Run 6 at 263.8 nm, or (-1, 0). 

Entrapment efficiency: 
This study examines how different process factors affect 
The amount of medication placed into polymeric matrices 
is known as the EE. The entrapped drug was 35.448, or 
(1,1). In run 11 and  (-1, 0) in run 6. The percentage of 
entrapped pharmaceuticals reached its highest of 86.225%. 
There may be an effect on the formulation's stability due 
to the much lower zeta potential measurements taken for 
the individual formulations. 

In vitro drug release 
Cumulative Percentage Drug Release is presented in table 
No-2. In run 6, Cumulative Percentage Drug Release was 
96.58%,. 

CONCLUSIONS 
The optimized polymeric nanoparticles formulation had a 
99.5% entrapment rate . More than 90% of the medication 
was liberated" after 24 hour in in evaluation  method using 
a sustained release profile. The results shows that the 
Carvedilol nanoparticles efficiently released their payload 
when suspended. The regulated release and improved 
solubility of hydrophobic medicines, such as Carvedilol, 
make NPs an ideal delivery vehicle. 
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Figure-1. FT-IR -spectra of drug Carvedilol 
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Figure-2. FT-IR spectra of  mixture of carvedilol + 

poloxamer 407 + HPMC K15M + chitosan 

 
Fig: 3: Percentage of Drug Release of Formulations F1-

F13 

Table-1. Solubility Data Analysis of Pure Drug  with 
different Solvents. 

SOLVE
NT 

NAME. 

DILUTI
ON 

FACTO
R 

(DF) 

ABSO
RBAN

CE 
(NM) 

CONC
ENTRA
TION 
(µG/M

L) 

CONCE
NTRAT

ION 
(MG/M

L) 
WATER 100.0 0.33 14.83 1.48 
ACETO

NE 
100.0 0.02 1.83 0.18 

PHOSPH
ATE 

BUFFER 
PH 6.8 

100.0 0.01 1.75 0.17 

PHOSPH
ATE 

BUFFER 
PH 7.4 

100.0 0.03 2.45 0.24 

0.1N 
HCL 

100.0 0.01 1.54 4789.09 

METHA
NOL 

100.0 0.56 24.41 2.44 

N-
OCTAN

OL 

100.0 0.16 7.91 0.79 

PEG-200 100.0 0.36 16.16 1.61 
PEG-400 10000.0 0.097 5 50 
DMSO 10000.0 0.24 11.33 113.3 
Ethanol 100000.

0 
0.57 24.70 2470.83 

Table No-2- Cumulative Percentage Drug Release 
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