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Abstract: 
 

In this review study about the polymeric nanoparticles and how polymer based nanoparticles increase 

bioavailability of less water soluble drugs. Polymeric nanoparticles have a matrix of biodegradable and 

biocompatible polymers of synthetic and natural origin. Polymer based nanoparticles are very useful for 

increase the solubility of the poor water-soluble drugs by decrease the particles size. Polymeric 

nanoparticles are very useful for targeting the drug to the specific site. Polymeric nanoparticles are also used 

to maintain and control the release of the drug. In present review study on the type of polymer used for the 

preparation of the polymer based nanoparticles. The choice of method depends on a number of factors, such 

as, particles size, area of application and characterization of polymeric nanoparticles. 
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Introduction 
 

Nanotechnology is the advanced technology used in the research area. In this technology impressive 

development in the medical field and used various technology for formulate the nanoparticles with 

according to requirement 1 .For preparing the polymeric nanoparticles the material are used to enhance the 

physiochemical features of the drug. Due to Nano size of nanoparticles, nanoparticles the surface area larger 

than macro-sized material. Nanotechnology used in the developments in the field of biosensor, biomedicine 

and bio Nano technology 2. 
 

Challenges come in oral drug delivery system 
 

Various factors that are affect oral drug delivery system. Oral drug delivery system are suitable for drugs 

with greater water solubility and permeability. But now a day most new compounds are currently lipophilic 

and therefore low water solubility. 3 A number of new therapeutically bodies are characterised by the BCS 

classification system. BCS class 2 (low water solubility and high permeability) and BCS class 4(low water 

solubility and low permeability) drug have low water solubility and number of barrier are present in GIT 

which are reduce the pharmacological effect of the drug. Various enzymes present in the GIT and pH of the 

GIT also affect the bioavailability of the drug.  Due to change in the pH and presence of the enzyme in the 

GIT influence the oral bioavailability of many drugs.4 

 

Various Reasons for poor oral bioavailability of water insoluble drugs 
 

 Poor aqueous solubility 

 Degradation in GIT track 



 

 

 First pass metabolism 

 Insufficient time for absorption 

 Inappropriate partition coefficient 

 Insufficient time for absorption 
 
 
 
 

 
To overcome these problems nanotechnology are developed. In present review study about polymeric 

nanoparticles used to enhance oral bioavailability of the less water soluble drug by using many type of 

polymer or study the different method used for preparation of the polymer based nanoparticles.5 

 

Polymer based nanoparticles 



 

 

The solid colloidal particles are come in size from 1nm to 1000nm are called polymeric nanoparticles. In 

this type of technology the drug is dissolved, enclosed or attached into matrix of nanoparticles.  The surface 

of these structures is very large. Polymer is very useful in pharmaceutical for preparing the macro and small 

size molecules.6 Polymeric nanoparticles consist of natural polymer (e.g., gelatine, chitosan etc.) which are 

biodegradable and biocompliment, or synthetic polymers (e.g., poly lactides, poly acryl cyano acrylates 

etc.). 
 
 

 

The choice of material for polymeric nanoparticles is determined by the factors below. 
 

 Particle Size and surface features required 

 Drug  and other active ingredients solubility and stability 

 Biodegradability standard 

 Biocompatibility and toxicity 

 Required profile of drug release6
 

 

Types of Polymeric nanoparticles are: 
 

Nanosphere 

Nanocapsule 

Nano capsules 

Nano capsule are the reservoir systems. In this system drug is entrapped in unique polymer membrane. 
 

Nanosphere 
 

Nanosphere is matrix systems. In this system drug is dispersed in polymeric matrix.6 

 

For preparation of polymer based nanoparticles two main strategies are used such as 
 

 Top-down approach 

 Bottom-up approach. 
 

In top-down approach polymeric nanoparticles are developed by dispersion of the polymer. 



 

 

In the bottom-up approach polymer based nanoparticles are developed by polymerization of monomers. 

 
 

Fig No.1 Explain Top-down approach and Bottom-up approach. 
 

Selection of the suitable method used for the preparation of the polymeric nanoparticles depend on the 

various factors, such as 
 

 Particle size of drug 

 Type of solvent 

 Type of Polymer 

 Application area 
 

Monomer used in Molecular inclusion as their starting point for “bottom-up” process to formulate polymer 

based nanoparticles. 
 
 
 

Stabilizing agent used for the preparation 
 

 Poly (vinyl alcohol) 

 Di-decyl di-methyl ammonium bromide 
 

Organic solvents used for the preparation 
 

 Dichloromethane 

 Ethyl acetate 

 Acetone 
 

Organic solvent produces toxic effects. So, In the recent study use alternative are used they are less toxic.7 

 

Advantages 



 

 

 

 Polymer based Nanoparticles are more effective for targeting drug in specific site. 

 Polymer based nanoparticles are useful for controlled and sustained release of the drug. 

 It is helpful to increase the stability of any volatile agents. 



 

 

 It has more benefits in term of quality than conventional oral methods of administration. 

 The choice of polymer and their ability to regulate release of medicine from polymer based 

nanoparticles have made it suitable for cancer treatment, vaccine delivery, contraception and supply 

of selective antibiotics. 
 

Method used for preparation of polymer based nanoparticles according to type of 

polymer based nanoparticles 
 

Methods used for the preparation of the polymer based nanoparticles according to the type of drug and rout 

of drug administration. For the processing of the particles various type of method is used, mainly two 

strategies are such as 
 

 Diffusion of performed polymer 

 Polymerization of monomers 
 

In all methods use performing polymers and organic solvent used for firstly dissolve the polymer. But 

organic solvent produces toxic effect and environment risk. So, the solvent residue removes for the final 

product. When the drug loads to the polymeric nanoparticles, methods depend on the polymerization of the 

monomer and permit the addition with larger effectiveness and in one single step. Method of preparation not 

employed carefully then the product is converted to the aqueous colloidal suspension. 
 

Nano spheres 
 

 Solvent evaporation method 

 Solvent diffusion 

 Nano precipitation 

 Reverse  salting out 
 

Nanocapsule 
 

 Nano precipitation 
 

Solvent evaporation 
 

The oldest process used for polymeric nanoparticles preparation was solvent evaporation. Nanoparticles 

made from the performed polymer in this process. In this method firstly prepare oil with the water emulsion 

form (O/W).After that prepare nanosphere.8,9
 

 

Steps involved in solvent evaporation 
 

 Prepared organic phase by the use of the polar organic solvent polymer are dissolved in this solvent. 

 After that add the drug by dissolution or dispersion. 

 Acetone used as a solvent.10
 

 But they are toxic so they are replaced by ethyl acetate.11
 

 Ethyl acetate show better toxicological profile so they are used biomedical applications 12
 

 Aqueous phase prepared with the surfactant such as polyvinyl acetate(PVA)11
 

 Add drop by drop organic phase in aqueous phase 

 This emulsion has been split into nanodroplets by applying exterior energy during sonication. 

 For remove the solvent by evaporating the solvent by magnetic stirring at 300 rpm under 

atmospheric condition for 2 hours.13
 

 After removing the solvent lyophilization done for dry the liquid sample 



 

 

 Then evaluate the formulation. 

 
 

Fig.No.2 Graphical representation of solvent evaporation method 
 

Solvent Diffusion 
 

 In this method is modification method of the emulsification / reverse salt process. 

 In this technique, first prepare an oil in water type emulsion of the polymer and drug with water 

soluble solvent and aqueous solution with a surfactant14,15In this type emulsion the internal phase 

consists the hydro-organic solvent and this solvent saturated with water and both phases are 

thermodynamically equilibrium of the two phases at room temperature.16
 

 When dilution done with the great amount of the water, after diffusion of solvent colloidal particles, 

diffuse the solvent from the dispersed droplets to external phase after diffusion of the solvent 

colloidal particles are formed. 

 Nan sphere are formed by this method and Nano capsules can also be formulated by this method but 

if the small amount of oil. 

 In final step boiling of the organic solvent are avoided by evaporation and filtration.17After filtration 

and evaporation nanoparticles are obtained dimensions range from 80 to 900 nm. 

 In current study this technology is used for the development of the polymeric nanoparticles by use of 

high volume of aqueous phase. And risk of diffusion of the hydrophilic drug into aqueous phase are 

avoided by must be removed from the colloidal dispersion.18,19
 



 

 

 
 

Fig No.3 Graphical representation of solvent diffusion method 
 

Reverse Salting-Out 
 

 In this technique water soluble solvent are separate from an aqueous solution by salting out effect so this 

method is useful for the development of the nanosphere 20
 

 In this process O / W emulsion composition is different because the water-mixable polymers solvent are 

used. 

 Add  salting out agent and colloidal stabilizer in aqueous phase.21
 

 Salting  out agents are 

  Magnesium chloride (MgCl₂) 

  Calcium chloride (CaCl₂) 

  Magnesium acetate (Mg (CH3COO)₂) 

  Non-electrolytes, e.g., sucrose.22
 

 Acetone and water miscibility are decrease by aqueous phase saturation that permits an O/W emulsion 

are formed from the other miscible phase. 23
 

 O/W type emulsion produced by intense agitation at room temperature. 

 After that emulsion was diluted to permit for dispersion of organic solvent in other stage by a suitable 

voltage of deionized water or an aqueous solution. 

 The precipitating polymer and therefore production of nanosphere. 

 The remaining solvent and salting agent is separated by filtration. 

 The condition is not required but simplify the execution process between organic solvent and water.20,24
 

 The dimensions of  nanosphere obtained with this technique range from 170 to 1000 nm. 

  Standard  size can be modified between 200 and 500 nm by adjusting  the inner phase polymer 

concentration /outer phase length25
 



 

 

 
 

Fig.No.4 Graphical representation of reverse salting out method 
 

Nano precipitation 
 

 In this approach two miscible solvent are required, this approach is also known as solvent displacement 

method. 

 Acetone or acetonitrile are a mixable organic solvent and polymer dissolve in this solvent26–30
 

 They are easily removed by the evaporation due to the insolubility with water.  31
 

 The polymer dissolved in water-soluble polarity solvent and this solution has to applied with continue 

stirring by controlled rate in an aqueous solution. 

 Nanoparticles are obtained after the diffusion of the polymer in aqueous phase31
 

 When solvent dispersed from the Nano droplets then Nano capsule and nanosphere are formed in the 

form of polymer precipitates.32
 

 In the phase, Surfactants may be used to make sure the stability of colloidal suspension, but existence of 

the surfactant is not needed to confirm the production of nanoparticles. 

 Nanoparticles are getting by this technique they are usually described in definite size and small size 

distribution. 

 This method is very good method as compare to other evaporation technique of the emulsifying solvent 
33 

 

 In current study Nano precipitation is extremely helpful method for formation of polymeric 

nanoparticles in size range 170 nm in size34
 

 This method is used for the formation of nanosphere or Nano capsules34
 



 

 

 
 

Fig No.5 Graphical representation of Nanoprecipitation method 
 

Characterization of Polymer based Nanoparticles 
 

Physical properties of  polymer based nanoparticles are different such as 
 

 Arrangement 

 Strength 

 Size 

 Shape 

 Surface properties 

 Crystallinity 

 Dispersion state. 
 

They are the most commonly used method3536
 

 

Morphology 
 

Electron microscope used for study about the size of particle and shape of polymeric nanoparticles. 

Scanning and transmission electron type microscope mostly used for determine particles size and shape. 
 

 For study about size and shape of the polymeric nanoparticles are determine by use of Scanning or 

transmission electron microscope. 

 Scanning Electron Microscope used for find out Particles surface morphology of formulation by 

descriptions a sample by scanning. 

 In this technique greater energy beam of electrons used. 

 Electron interacts by the atom and produce the signal this signal consists the information regarding 

the sample's surface topography, composition or other features for example electrical conductivity. 



 

 

 SEM technology is very important for study structure of the sample because of very small electron 

beam providing three-dimensional features. 

 Transmission electron microscope is also used for differentiate the nano capsule and nanosphere 

because they are able to measure the thickness of wall of the Nanocapsule.11
 



 

 

 Atomic force microscopy is also used for describe surface morphology of polymeric Nanoparticles 37
 

 AFM give the three-dimension information with high resolution.38
 

 This approach has been used to observe complex topography on surface of nanoparticles, though 

small cavities and pores are also found in the sample analysis.25
 

 

Particle Size Distribution 
 

 Different techniques are used for development of the polymeric nanoparticles in different particle size 

range. 

 Particles diameters ranging between 60 to 70 nm. 39
 

 Nanoparticles size can be considered using many approaches for example: 

 Dynamic light scattering (DLS) 

 Static light scattering (SLS), 

 TEM, SEM and AFM  40
 

  For example, electron microscopy produces an image of  particle separated from surrounding 

areas, while DLS enables hydrodynamic radius of suspended particles to be determined volume 

measurements can differ based on the process used. 

 In  addition , DLS is  main accompaniment to TEM because it can calculate more volumes by 

detecting changes in the distribution of particles size  by providing information about the 

aggregation in solution4041
 

 

Polymer molar mass distribution 
 

Molar mass distribution of polymer is studied behind the preparation this method helpful for study effect of 

formulation component on polymerization method and chemical reaction between drug and polymer 

information about the degradation of polymer42
 

 

 Size -exclusion chromatography is common technique used for study the polymer mass distribution. 
43 

 

 The strength of light extend by polymeric NPs are analyzed by static light scattering. 41
 

 

Surface Area and Chemistry 
 

 Various methods measure various surface aspects. Direct measurement of surface area of nanoparticles 

uses adsorption to create single layer of gas coverage like N2 under varied pressure 

 The total surface area is the total area in relation to number of gas molecules essential to form a single 

layer as well as cross-sectional region of gas molecule absorbed.44
 

 

Zeta Potential 
 

Zeta potential is useful for study surface charge between particles. Zeta potential of polymeric nanoparticles 

is useful for study surface charge of nanoparticles. They are produced electrical potential in particles and is 

affected by arrangement of nanoparticles and the medium in which itself-dispersed 45. If the zeta potential 

reaches (+/-) 30 mV then the suspension means that surface charge prevent accumulation of the particles.46
 

The suspension is stable because surface charge prevents aggregation of particles. Zeta potential is useful in 

deciding loaded active material is encapsulated or adsorbed on surface inside Nanocapsule center. Zeta sizer 

provides full sensitivity, precision and zeta potential resolution ever. Also very low mobility can be 

evaluated and distributions of mobility measured. 
 

 Stability of emulsion 

 Stability of formulation 



 

 

 Pigment functioning 

 To determine the Impurity 
 

Table 1: The zeta potential limits for colloids in water 



 

 

 

Stability Range 

Fast clotting or flocculation 0 to ±5 

Volatility Incipient ±10 to ±30 

Mild stability ±30 to ±40 

Good stability ±40 to ±60 

Excellent stability Over ±60 
 

 

Potentiality of the zeta represents the surface load of the particles due to changes in interface with 

dispersing medium breakdown of functional groups on surface of particles and ionic adsorption there in 

aquatic medium and solvent effect 45the zeta potential is determined from electrophoretical movability of 

particles in their respective solvent46–48
 

 

Suspensions pH 
 

The pH can be tracked as a function of the time to obtained relevant information on nanoparticles stability. 

The pH shift, For example, can show a deterioration of polymers suggesting changes in protons on the 

surface of the particles.  Decrease of Molar mass confirmed after 6 months of storage in Nanocapsule and 

Nanocapsule suspension with the resulting decrease in pH However, in the short period of time, the decrease 

in the pH of the suspensions may be due, depending on polymeric water power to carboxylic groups in 

polymer and release of protons in surrounding medium. Furthermore, the pH of the medium may have an 

effect on zeta potential and electrostatic stability of solution, and monitoring it is of great importance.17
 

 

Stability of Polymeric NPs Suspensions 
 

 The sedimentation process for sub micrometric particles, typically not separated until few month of 

preparation is sluggish and even reduced by Brownian movement. 

 However, agglomeration of particles and sediments can take place over time 49
 

 A number the stable colloidal suspensions may have effect, for example on the nanoparticles surface 

adsorption of active molecules and existence of absorbed surfactants. 

 Various physiological parameters are important for stability of polymer based nanoparticles.50
 

  In these nanoparticles, concentrated solution of medicines and adsorption phenomena are preserve 

due to problems of low physiochemical stability and longer storage periods.51
 

 The principle limitations include the aggregation of particles, the chemical stability of the polymer. 

Furthermore, the need to add preservative in Oder to postpone or to prevent such physicochemical 

and micro biological problem typically involves the drying process52. 

 In Freeze-drying removing of water by sublimation, generally used for drying nanosphere, while 

spray drying is an alternative to lyophilizing, in Oder to improve stability of solid lipid nanoparticles, 

it consists of transferring the solution into drying chamber through an orifice of atomized atom, with 

hot counter-current or mixed air co-flow, which favors the quick droplet drying.53
 

  The separated and collect dry solid particles are formed in form  powder, granules and 

agglomerates54,55
 

 

Study about the Drug Association 
 

Study about the quantity of active ingredient related with nanoparticles is especially difficult due to its small 

size, which make it hard to distinguish active ingredient  from the relevant fraction56 Ultracentrifugation is 

well used system of separation, where free drug in suspension is calculated after centrifugation. Dissolution 

is helpful for determine total drug concentration is typically determined into an acceptable solvent of a 

fraction of the nanoparticles. The nanoparticles active substance concentration is then determined difference 



 

 

between the total concentration and free active substance concentration57,58he ultra filtration centrifugation, 

where the membrane is used to isolate a section of aqueous phase from colloidal suspension, is also a tool 

that has been used.  The free active ingredient concentration is estimated in the ultra filtrate, and also by 

subtract total and free levels of the active substance fraction associated with the nanostructure57. 



 

 

 Various factors can influence  the amount of drug in nanostructure systems according to published 

studies such as: 

❖ The drugs Physiochemical properties 
❖ The medium pH value 
❖ Properties of the NP surface or type of polymer, 
❖ The Amount of drugs used in the formulation, 59,60

 

 It is possible to get unlike drug association rates with the same initial drug concentration by changing 

particle surface properties, via adsorption. 

 In determining capability to extend the drug action time, this parameter is very important. 

 The adsorption isotherm on the surface of nanoparticles should also be calculated, since it offers 

details about the distribution of the material on the surfaces of the particles and how related power is 

the drug has different type of nanosphere interaction 60 the drug has different type of nanosphere 

interaction, which can be dissolving or dispersed in polymer matrix or adsorbed on polymer. 

  Nanocapsule is developed to improve the loading of lipophilic active substances that should be 

found in an oily core polymer membrane dissolved. 

 Since then it is also becoming a complex method to evaluate the mode of associated with 

nanoparticles is determined by the available method. 

 Therefore only comparable studies of the capacity of zeta potential, release profile, division of the 

molar mass, studies of adsorption, and rate of drug association with nanostructures.61
 

 

Pharmaceutical In Vitro Release Kinetics 
 

Discharge  of drugs from polymeric Nanopartilces is determined by  following factors6263 Various 

experimental techniques for determining kinetics in vitro release of a drug entangled in nanoparticles: 
 

a) Artificial or biological membranes side by side diffusion cell 

b) Dialysis bag distribution method 

c) Reverse dialysis sac system 

d) Ultracentrifugation 

e) Ultra filtration 
 

f) Centrifugal Ultra filtration method 64
 

 
 
 
 

 
Release rate of entrapped medicine affected by different factors. Release of medicine depends on: 

 

1 Polymer based nanoparticles structure 
 

2 Polymer Type and length of polymer 
 

3 Degradation or erosion 
 

The kinetics of nanosphere release from drug are typically exponential perhaps due to dispersion of drug 

from polymeric matrix to its surrounding atmosphere.6265 For Nano capsules the medicinal substance 

supposedly dissolved in oil nucleus will be released by diffusion Nano capsules and Nano emulsion related 

drug release profile suggested a polymeric surface of the Nanocapsule. 
 



 

 

Ecotoxicology to Nanoecotoxicology 



 

 

The Ecotoxicology division was identified in 1969 as “ toxicology branch in an integral sense research into 

the field of Ecotoxicology progress fastly because environment toxic waste from quick industrial 

development, which include toxicology, which produces natural and synthetic pollutants, in terms of 

ecosystem, animals ( including human) plant and microbe component.66Ecotoxicology  testing evolved 

quickly because of  environmental contamination caused by rapid industrial development67,68   In 1989 

Nanoecotoxicology means the toxicological effects of nanoparticles can produced on human beings and 

natural organisms when released into the environment 67Humans and animals exposure to nanoparticles- 

based substance has been developed mainly for the purpose of marine toxicology people need to determine 

their possible environmental risk before these particles can be used for different products that can enter the 

atmosphere, considering the  more awareness about natural and synthetic nanoparticles. The toxicity of non 

material to environmental organism currently has little knowledge that restricts the risk assessment of 

nonmaterial’s in quantitative sense.48
 

 

Challenges in research in Nanoecotoxicology 
 

In 2008, a Behra and Krug publication in  part on nature Nanotechnology identify three key issues that to 

need to solve these issues in few years 67
 

 

 The selection of nanoparticles in experiments and biological tests for the identification of 

nanoparticles before, during and after the experiments it is important to determined the physical or 

chemical properties, aggregation and sedimentation ability. 

 Manner in which species in various ecosystems accumulate synthetic nanoparticles must be 

investigated. 

 Collection of species for use of experiments and measurement points. 
 

In Vitro and Vivo Toxicological Studies 
 

This system has consisted of various advantages and they are providing stable formulation. In this type drug 

delivery system different active ingredient are encapsulated. But in this system nanotoxicity are produced 

and unexpected toxic effects are occurred. 69 Toxological and response profile of the nanoparticles are 

proved in suitable animal modal. In this modal represent the pathophysiology of human disorder.70   The 

main characteristics of the polymeric nanoparticles is Biocompatibility, biodegradability and non- 

toxicity69,71,72 Polymeric nanoparticles are useful for to improve the bioavailability and they are safe for 

human being. They are stable and contain the ability to encapsulate a number of substances. In current study 

biodegradable and non-biodegradable polymeric carriers are used for oral drug delivery system73.For 

example curcumin loaded polymeric nanoparticles used for oral drug delivery system are used they provide 

5-6-fold more oral bioavailability than pure curcumin73.Polymeric nanogels have also been shown to show a 

minimal toxicity, serum stabilization and stimulus reactivity, as they are highly encapsulated, tunable size 

are obtained. So, the surface image of topical administration polystyrene NPs ex vivo studies have shown 

aggregation of NPs in the follicular openings,  are commonly used in biomimetic material and biosensors, 

drug delivery, tissue engineering. 71,72the transdermal drug delivery system can assess the first pass 

metabolism effect thus less drug use can be effectively used with less toxicity74.Researcher spoke about 

biomimetic methods such as cell-membrane camouflage and the creation of stubborn Nano supply 

systems75.Polymeric NPs  are difficult to use as chemotherapeutic systems as there is low circulation 

stability and targeting inefficiency. Biocompatible and biodegradable pH reactive hybrid NPs has been 

achieved to solve these problems. These Nano structure based on the PLGA nucleus, have been protected by 

a cross linked bovine serum albumin shell. 76
 

 

Presently, the effect of polymeric nanoparticles is important in medicine. So, it is very important clinical use 

of the drugs is controlled because the components are toxic in nature and polymers are used, they are 



 

 

biodegradable so they excrete by common metabolic pathways 77The toxic effect of the components is 

screened for study the toxicity 78
 

 

Nanotechnology used for enhance the bioavailability of poorly water soluble drug 



 

 

The onset of action of  water insoluble drugs are slow, less oral bioavailability, Drugs with low solubility, be 

short of  dose proportionality, lack of stable plasma concentration, and unwanted side effects are studied. 

Due to poor water solubility result poor patient compliance The conventional dosage forms can therefore 

result in over or medication and poor patient compliance .79   So, overcome these challenges by using novel 

drug delivery. In this review study about the polymeric nanoparticles and how prepare polymeric 

nanoparticles. PNs are useful for reduce the dose frequency; reduce the dose size, site specific targeting, 

enhanced permeability, and improvement in oral bioavailability. Polymeric nanoparticles are the type 

nanotechnology is a capable approach in the development of drug delivery systems especially for those 

potent drugs whose clinical development failed due to their poor solubility, low permeability, inadequate 

bioavailability, and other poor biopharmaceutical properties. The present review provides a information 

about the polymeric nanoparticles.5 

 

Conclusions 
 

The objective of this review is obtained the information about the technology used for preparing the 

polymeric nanoparticles for enhance the bioavailability of the poorly water soluble drugs and gives the 

knowledge about the use of ingredients such as polymer, co-surfactant, surfactant, solvent used for the 

preparation. In this review various researcher are focus on the physiochemical properties of the polymeric 

nanoparticles so researches study the difficulty are come for study the Nano size of the particles. The 

physiochemical properties of the drug are characterized by many combined analytical method and obtained 

the various method used for characterization of the polymeric nanoparticles and obtained the list of the 

polymer are used for the preparing the polymeric nanoparticles. 
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