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Abstract: 

Nanospheres have small particle size; thus they are suitable to be administered orally, locally, and systemically. 

Usually most nanospheres are prepared using polymers that are biodegradable and biocompatible. They are used 

as delivery system in order to enhance entrapment and release of the drug. 
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INTRODUCTION: 

Nanospheres have a structural polymeric matrix 

composite of spherical shape that varies in size 

between 10 and 200 nm in diameter. A bioactive is 

entrapped, dissolved, encapsulated, or attached to the 

polymeric matrix composite. The character of 

nanospheres can be crystalline or amorphous. Such 

nanocarriers are designed to protect bioactives from 
chemical and enzymatic degradation. In the 

polymeric matrix, the bioactive is distributed and 

dispersed uniformly. Nanospheres are mainly of two 

types, namely biodegradable nanospheres and 

nonbiodegradable nanospheres. Because of the small 

size of nanospheres, they can be administered orally, 

locally, and systemically. Examples of biodegradable 

nanospheres include albumin nanospheres, gelatin 

nanospheres, polypropylene dextran nanospheres, 

modified-starch nanospheres, poly(lactic acid) 

(PLA), poly(d-, l-glycolide) (PLG), PLGA, and 

poly(cyanoacrylate) (PCA) nanospheres, whereas 

PLA is the only polymer that has been approved for 

use as a controlled release agent in the case of 

nonbiodegradable nanospheres. Furthermore, 

magnetic and immune nanospheres are have also 

been reported in the past few years. Nanospheres 

which contain and carry immune components 

including antibody or antigen offer enroute protection 

to the bioactive(s) while they are in circulation. Also, 
they may release the bioactive(s) slowly over a 

protracted period of time. Moreover, they may be 

further ameliorated to be target oriented. The 

magnetic nanospheres contain magnetite 

(Fe3O4)/ferrite (Fe2O3) together with the drug. Thus, 

they exhibit magnetic responsiveness. Therefore, 

under the influence of the external magnetic field, 

they can be localized at a particular sight or organ 

within the body simultaneously the release of the 

drug could be modulated by application of the 

external magnetic field of varying strength.  

 

 
 

Methods for the preparation of nanospheres include 

emulsification polymerization, solvent evaporation, 

solvent displacement technique, and phase inversion 

temperature methods. According to the latest reports, 
hollow gold nanospheres are of great interest owing 

to their excellent physical and chemical properties for 

the delivery of bioactives. The hollow structure 

enhances the loading of bioactives and functional 

materials making them advantageous in the field of 

drug delivery. Such nanocarriers are able to release 

the encapsulated bioactive in a slow and sustained 

manner. Bioactive release occurs through a diffusion 

mechanism. They can penetrate the cell gap and the 

tissues to reach the target organs. Additionally, the 

coupling of ligands to the surface of nanospheres 

facilitates site-specific targeting. A reduction in 

toxicity or nontoxicity makes them preferable for 

bioactive delivery. 

 

Preparation of nanospheres: 

A transparent V-shaped microfluidic junction (VMJ) 

device was designed and constructed using 

polymethylmethacrylate (PMMA) with dimensions 

of 22 × 27 × 15 mm and was used to prepare the 

polymer nanospheres. Teflon-fluorinated ethylene 

polypropylene (TEP) capillaries with internal and 

external diameters of 100 µm and 1.6 mm, 

respectively, were used to provide continuous flow of 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/albumin
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dextran
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the PMSQ solutions (5–50 wt%) and PFH from high 

precision pumps (Harvard PHD 4400, Apparatus, 

Edenbridge, UK) to the VMJ device. A schematic 

illustration of the preparation of solid polymer 

nanospheres is depicted in. As shown, the PMSQ 

solutions and PFH are fed from 10-ml plastic 

syringes (Becton Dickinson, Oxford, UK) using the 

high precision pumps and the V-shaped channels of 
the microfluidic junction . All liquids mixed in the 

centre of the device where the channels of the 

microfluidic junction meet. Subsequently, formation 

of droplets occurred. These resultant droplets are then 

guided down an exit channel (outlet capillary) placed 

at the bottom, and droplet clusters are collected at the 

channel exit . Upon impact with the water in the 

collector, the droplet is disrupted and releases the 

volatile solvent while the polymeric material forms 

nanospheres Resulting nanospheres were collected in 
a glass vial filled with distilled water.  

 

 

Solid polymer nanosphere preparation using V-

shaped channels of the microfluidic junction: a 

apparatus schematic, b high speed camera frames of 

PFH filled PMSQ droplet generation and c optical 

images of the PMSQ polymer nanosphere formation. 

t denotes times Optimization studies were conducted 

to obtain monodisperse nanospheres by varying the 

polymer (PMSQ) concentration (5–50 wt%), the flow 

rate of the PMSQ solutions and of the PFH (in the 

range 50–300 µl min−1). The flow processes were 
observed using a Phantom V7 high speed camera. 

 

Characterisation of nanosphere 

Droplets were observed using a Nikon Eclipse ME-

600 optical microscope as soon as they were 

generated. Samples of collected spheres were left to 

dry for 48 h at the ambient temperature (23 ± 2 °C) in 

a desiccator. They were then sputter coated for 200 s 

to apply a thin layer of gold to prepare them for SEM 

imaging (5 kV). A JEOL JSM 6301 F SEM was used 

to characterize the size and morphology of the 

produced nanospheres. 200 nanospheres were studied 

using image analysis software. 

 

Transmission electron microscopy, was used to 

characterise the internal structure of the nanospheres. 

For TEM, the collected nanospheres were suspended 

in distilled water and placed on a copper grid. Atomic 

force microscopy (AFM) was used to investigate the 

surface of the produced nanospheres. The images 
were obtained by scanning the resulting spheres kept 

on a mica surface in air under ambient conditions 

using an AFM operated using the tapping mode. 

Dried samples were scanned by Bruker silicon nitride 

tips with a force constant of 0.12 N m−1 at 1 Hz with 

a resolution of 512 × 512 pixels for all images. To 

avoid structural changes of the sample, the tip 

loading force was minimized. 
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CONCLUSION: 

Nospheres are typically solid polymers with drugs 

embedded in the polymer matrix. Nanocapsules are a 

shell with an inner space loaded with the drug of 

interest. Both systems are useful for controlling the 

release of a drug and protecting it from the 

surrounding environment. 
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