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Abstract 

Nano capsules are vesicular systems in which the drug is placed to a cavity consisting of an inner liquid core 

which is surrounded by a polymeric membrane. The size of Nanocapsules, range from 10 nm to 1000 nm. 

Two types of polymers used for preparation of nano-capsules Natural polymers, Synthetic polymers. Nano 

capsules are prepared by different method such as Solvent evaporation, Nano precipitation, emulsification / 

Solvent diffusion, Salting out, Dialysis, Super critical fluid technology. Different characterizations are 

performed to Nano capsules such as particle size, drug content, structural characterization, in-vitro drug 

release and pH. Nanocapsules can be used as smart drugs that have specific chemical receptors and only 

bind to specific cells. This receptor that makes the drug ‘smart,’ allowing it to target cancer or disease. 

Nanocapsules have attracted great interest, because of the protective coating, which are usually pyrophoric 

and easily oxidized and delay the release of active ingredients. 
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INTRODUCTION  

Nanocapsules, are the type of nanoparticles, which 

are made up of one or more active materials (core) 

and a protective matrix (shell) in which the 

therapeutic substance may be placed. Nano capsules 

have been developed as drug delivery systems for 

several drugs by different routes of administrations 

such as oral and parental. Polymeric nanoparticles 

are named nanocapsules when they contain a 

polymeric wall composed of non-ionic surfactants, 

macromolecules, phospholipids and an oil core. 

The typical size of the nanocapsule used for various 

applications ranges from 10-1000 nm. However, 

depending on the preparation and use of the 

nanocapsule, the size will be more specific.[1] 

Nanocapsule structure consists of nanovesicular 

system that is formed in a core-shell arrangement. 

The shell of a typical nanocapsule is made of a 

polymeric membrane or coating. The nanocapsule 

core may be aqueous or composed of Lipophilic 

solvent usually an oil O/W emulsion lead to the 

formation of nanocapsule with an oily core 

suspended in water W/O emulsion lead to the 

formation of nanocapsule with a water core 

suspended in oil. 

                

 

Fig. 1 Structure of Nano-capsules[2] 

 

Advantages of nano-capsules: 

 Reduce irritation of drug at site of 

administration. 

 Higher dose loading 



Review Article            ISSN: xxxx-xxxx 
JIIPS    Barua & Gupta, 1(1):42-45, 2020 
 

 

 Journal of Innovation and Invention in Pharmaceutical Sciences (JIIPS) Volume 1 Issue 1: July 2020      P - 43 
 

 Site specific action 

 Increase bioavailability of drug 

 This system used for various routes of 

administration including oral, nasal, 

parenteral, intra-ocular etc. 

  

 
Fig: - 2 Drug Delivery [3] 

The polymers used for nano-capsules are Poly-e-

caprolactone (PCL), poly (lactide) (PLA), and poly 

(lactide-co-glicolide) (PLGA) are typical polymers 

used in nanocapsule formation.[5] Other polymers 

include thiolated poly (methacrylic acid) and poly 

(N-vinyl Pyrrolidone).[6]  However, some natural 

occurring polymers such 

as chitosan, gelatin, sodium alginate, 

and albumin are used in some drug delivering 

nanocapsules.[1] Other nanocapsule shells 

include liposomes,  along 

with polysaccharides and saccharides. 

Polysaccharides and saccharides are used due to 

their non-toxicity and biodegradability.  

 The capsules are constructed in several steps layer 

by layer:  

1. In capsule preparation, the positively or 

negatively surface charged polymer addition 

comprises the first actual step.  

2. Second step utilizes layer by layer self-

assembling to form an ultrathin polymer 

film. Each new layer has the opposite charge 

to that of previous layer. The polymer 

coating is thrown by electrostatic gravities. 

They create shells of well ordered 

polyelectrolyte complex layers. This will 

result in capsule walls with 4 to 20 layers 

with a thickness of 8-50 nm. 

METHODS OF PREPARATION  

1. Polymerization method: 

The monomers are polymerized in an aqueous 

solution to form nanoparticles followed by placing 

the drug either by dissolving in the medium of 

polymerization or by the adsorption of 

nanoparticles. Ultracentrifugation method, which 

has been utilized for purifying the nanoparticle 

suspension, removes various stabilizers and 

surfactants employed for polymerization. The 

nanoparticles are then resuspended in an isotonic 

surfactant free medium. It has been suggested for 

making polybutylcyanoacrylate or 

polyalkylcyanoacrylate nanoparticles. The formation 

of nanocapsules and their particle size depends on 

the usage concentration levels of the surfactants and 

physical and chemical stabilizers Based on a phase-

inversion process, the nanoparticles are formulated 

and the results suggest a mean diameter range of 20 

nm-100 nm, depending on the excipients quantity. 

2. Interfacial polymerization  

Interfacial polymerization is an alternative to bulk 

polymerization of condensation polymers, which 

would require high temperatures. It comprises of 

two immiscible solvents, in which monomer in one 

solvent instantaneously reacting with monomer of 

the other solvent or it may depend on the time scale. 

Higher molecular weights of monomers are obtained 

since it is more likely to stumble upon a growing 

chain than the opposing monomer. For instance, the 

nanocapsules can be formulated by using the 

aqueous core containing oligonucleotides of 

isobutylcyanoacrylate in a W/O emulsion. The 

resultant nanocapsules are then purified by 

ultracentrifugation followed by resuspending in 

water to yield a dispersion of aqueous core 

nanocapsules. [4] 

 

CHARACTERIZATION OF NANOCAPSULES  

Particle Size: The smaller particles have greater 

surface area; therefore, most of the therapeutic 

agents associated at or near to the surface particle, 

lead to instant drug release, whereas, the larger 

particles having the large core surfaces gradually 

diffuse out. [5]  

 

Determination of the pH of nanocapsule: Nano 

capsules formulation pH was measured using a 
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digital pH meter at room temperature. Nano capsules 

dispersion pH values fall within a range of 3.0-7.5.  

 

Determination of drug content: Drug content was 

determined by dissolving 1ml of prepared 

nanocapsules in 20ml of acetonitrile. Appropriate 

quantity of sample was then subjected to the UV 

Spectrophotometer at 232nm. The absorbance for 

each sample was measured and compared with the 

standard.[6]  

 

Structural characterization: Structural 

characterization can be done by using field emission 

scanning electron microscopy (FE-SEM) and 

transmission electron microscopy (TEM) to 

determine the various attributes like shape, size and 

surface morphology. Micrographs of the nano 

capsules were obtained using a Phillips Cm 200 

operated at 20-200 kv while the Fe-SEM was carried 

out using Hitachi S-4800 FE-SEM equipped with 

energy dispersion spectrometer (EDS) [7] 

 

In-vitro drug release: In vitro dissolution studies 

were carried out using USP type 11 dissolution 

apparatus. The study was carried out in 100 ml of 

buffer (PH 3.0). the nano capsules suspension was 

placed in dialysis membrane and dipped in 

dissolution medium which was kept inert 

thermostatically at 37±0.50C. The stirring rate was 

maintained at 100 rpm. At predetermined time 

intervals 5ml of sample were withdrawn and 

assessed for drug release spectrophoto metrically. 

After each withdrawal 5 ml of fresh dissolution 

medium was added to dissolution jar.  

 

APPLICATIONS:  

Nanocapsules for drug delivery  

Nanocapsules, which measure 1 thousandth of a 

millimeter, can be coated with an antibody on the 

surface, which assists in directing them from the 

blood stream to an induced tumor. After reaching to 

the tumor, an instant blast occurs that makes the 

capsules to open up and discharge their therapeutic 

contents. On the surface of the polymer, there are 

tiny gold particles in the range of 6 nm i.e. 6 

millionth of a millimeter which stick across and are 

specific to the laser light and lead the capsules to 

position their drug load capacity at the desired time. 
[8] The rupturing of the capsule can be seen when 

near infrared light hits the gold spots and they melt 

instantaneously without harming the content. 

 

The Use of Nanocapsules as Smart 

Drugs: Nanocapsules can be used as smart drugs 

that have specific chemical receptors and only bind 

to specific cells. It is this receptor that makes the 

drug ‘smart,’ allowing it to target cancer or 

disease.[9] The advantages of nano-encapsulation 

technologies for pharmaceutical applications 

include: 

 Higher dose loading with smaller dose 

volumes 

 Longer site-specific dose retention 

 More rapid absorption of active drug 

substances 

 Increased bioavailability of the drug 

 Higher safety and efficacy 

 Improved patient compliance[10] 

 

Conclusion: The enhanced delivery of bioactive 

molecules through the targeted delivery by means of 

a nanocapsule opens numerous challenges and 

opportunities for the research and future 

development of novel improved therapies. 
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