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Abstract— The use of nanotechnology for biomedical 

applications, has potential to change the landscape of the 

diagnosis and therapy of many diseases. Several therapeutic 

nanocarriers have been approved for clinical use. The most 

important advantage of biodegradable polymers is the 

disappearance of implanted foreign materials from the body 

as a result of their biodegradation. In this research paper 

polymeric biodegradable nanocomposites have been 

synthesized as a drug carrier. Chitosan (CS) and sodium 

alginate (ALG) with different ratios were blended with 

different wt% of hydroxyl apatite by solvent evaporation 

method. Morphology and structure characterization of 

nanocomposites were investigated by Scanning Electron 

Microscope (SEM) and Fourier Transmission Infra-Red 

Spectroscopy (FTIR). 
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I. INTRODUCTION 

In last few years nanotechnology has grown by leaps and 

bounds, and this multidisciplinary scientific field is 

undergoing explosive development [1]. Therefore, there is a 

need to develop a drug delivery system that distribute the 

therapeutically active drug molecule only to the site of 

action, without affecting healthy organs and tissues. 

Nanotechnology plays an important role in therapies of the 

future as “nanomedicines” by enabling this situation to 

happen, thus lowering doses required for efficacy as well as 

increasing the therapeutic indices and safety profiles of new 

therapeutics. 

Alginate (ALG) is a water soluble linear 

polysaccharide extracted from brown sea weed and is 

composed of alternating blocks of 1-4 linked α-L-guluronic 

and β-d mannuronic acid residues. Chitosan is a 

biodegradable polymer obtained by the deacetylation of 

chitin, which is present in shells of insects and marine 

crustacean. This is a marine –based polymer. The unique 

properties of chitosan, among others, are biodegradability, 

non-toxicity as well as good adhesion and sorption, which 

largely contribute to its multiple applications.  

Nanosized hydroxyapatite can be used in drug 

delivery systems like intestinal delivery of insulin or other 

drugs such as antibiotics [2]. 

Cancer remains one of the world’s most 

devastating diseases, with more than 10 million new cases 

every year [3]. However, mortality has decreased in the past 

two years [4] owing to better understanding of tumors 

biology and improved diagnostic devices and treatments.  

For using polymers in drug delivery, a polymer must be 

biocompatible. Biocompatibility was defined as the ability 

of a material to act with an appropriate host response in a 

specific application [5]. 

II. METHODS AND MATERIALS 

A. Materials 

Sodium Alginate, Chitosan and hydroxyl apetite were 

purchased from Sigma- Aldrich, Mumbai, India. The 

crosslinker CaCl2 was obtained from Qualigens, Mumbai, 

India. Drug Cisplatin was purchased from Medico Point, 

Pune. The double distilled water was used throughout the 

investigations. 

B. Preparation of Chitosan-Alginate Nano composite 

Both the sodium alginate and chitosan solutions were 

prepared by dissolving the chemicals in distilled water and 

1% acetic acid respectively. Blend solution of different 

compositions (i.e. the weight ratios between chitosan and 

alginate of 70/30, 50/50, 30/70 (w/w) respectively) were 

then prepared by casting a mixture of the solutions in a 

respective weight ratio on a petri dish. To this blend solution 

of CS-ALG (30:70) hydroxyl apatite(HA) of compositions 

1wt% was added with constant stirring for 3 hours at room 

temperature to get a homogenous solution. It should be 

noted that stirring was used to homogenize the mixture prior 

to pouring onto the dish. The casting was let dry at room 

temperature for 3 days. 

III. CHARACTERIZATION 

A. Fourier Transmission Infra-Red Spectroscopy (FTIR) 

The FTIR spectrum of the chitosan, alginate, and chitosan-

alginate blend was obtained using a spectrophotometer from 

Central Instrumentation Facility of Pune University. 

B. Scanning Electron Microscopy (SEM) 

Morphological study was done by SEM analysis from 

Central Instrumentation Facility of Pune University. 

IV. RESULTS AND DISCUSSION 

A. Fourier Transmission Infra-Red Spectroscopy (FTIR) 

 
Fig. 1: FTIR-Spectra of chitosan Alginate hydroxyl apatite 

nano composite 
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FT-IR spectra of chitosan (CS), alginate and CS/alginate 

nanocomposites are shown in Figure 1. In the spectra of CS, 

the broad band at 3365.51 cm-1 corresponded to the amine 

and hydroxyl groups; the absorption band of the carbonyl 

(C=O) stretching of the secondary amide (amide I band) at 

1624 cm-1, and the bending vibrations of the N–H (N-

acetylated residues, amide II band) at 1598 cm-1. sodium 

alginate is attributed to its saccharide structure. The peaks 

observed at 1023 cm-1 is the primary hydroxyl group 

(characteristic peak of -CH2- OH in primary alcohols, C-O 

stretch). The bands around 1030 cm-1(C-O-C stretching) 

presenting in the IR spectrum of in addition, the bands at 

1625 and 1417 cm-1 are assigned to asymmetric and 

symmetric stretching peaks of carboxylate salt groups.  

B. Scanning Electron Microscope (Sem) 

 
Fig. 2: Scanning Electron Micrograph of Chitosan-alginate-

hydroxy apatite Nano composites 

The scanning electron micrograph of chitosan Alginate 

hydroxyl apatite nanocomposite is shown in Fig. 2 The 

nanocomposite showed surface cracks probably caused by 

partial collapsing of the polymer network during drying. 

Above image showed the size of particle of hydroxyl apatite 

is between 40-65 nm which confirms the formation of 

nanocomposites. 

V. CONCLUSION 

Biodegradable Controlled delivery devices have a 

significant advantage over competing delivery systems 

because there is no need for surgical removal of the devices 

and if the polymer degrades only at the surface, the drug 

release process is simplified in water diffusion into the bulk 

is minimized and drug release rate is governed by polymer 

degradation rate. Novel nanocomposites of chitosan and 

alginate blended with hydroxyl apatite were prepared and 

characterized by FTIR spectroscopy & Scanning Electron 

Microscopy (SEM) analysis. 
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