Polyaniline based nanocomposite in biomedical fields
Pradeep Gaikwad
Department of Physics

R.B. Attal Arts, Science and Commerce College Georai, Dist. Beed. (M.S) India.
Email; pdgaikwad11@gmail.com.

Abstract
Polyaniline are a specific category of synthetic polymers with distinctive electro-optic properties, which involve conjugated chains with alternating single and double bonds. Polyaniline (PANI), as one of the most well-known ICPs, has outstanding potential applications in biomedicine because of its high electrical conductivity and biocompatibility caused by its low-toxicity, good environmental stability and nanostructured morphology: This    describes the biological activities and applications of conductive PANI-based nanocomposites in the biomedical fields 
Keywords: Polyaniline composites electrochemical method, biological activities Biomedical fields.
1. Introduction
In the present era, polymers have been extensively investigated, and being used in the daily life. Polymers are generally known for their insulating property. However, in the mid-1970s, the first polymer capable of conducting electricity, polyacetylene was accidentally prepared by Shirakawa [1]. The subsequent discovery by Heeger and MacDiarmid that the polymer undergoes an increase in conductivity of 12 orders of magnitude by oxidative doping [2]. This quickly reverberated around the polymer and electrochemistry communities, and an intensive search for other conducting polymers soon followed. The product is a conducting polymer known as ‘aniline Black’ [3] produced coherent films of PANI with conductivity in the order of 100 S.cm-1 and exhibited excellent air stability. However, the main hindrance of its processibility is in its insolubility in any organic solvents. In 1976, Alan MacDiarmid, Hideki Shirakawa, and Alan Heeger, along with a group of young students started research in the field of conducting polymers and explore the possibility of doping these polymers over the full range from insulator to metal [4]. This was particularly exciting because they were able to create a new field of research and provide a number of opportunities to reduce the boundary between chemistry and condensed-matter physics [5]. 

Polyaniline are one of the most promising nanocomposites showing an electric conductivity while combining the polyaniline matrix with the conducting. These nanocomposites will improve properties are extensively used in the biomedical field.
In this paper describe biological activities and biomedical applications of conductive Polyaniline based nanocomposite in biomedical fields.
2. Synthesis

Synthesis and characterization of conducting polymers have become most important area of the research in polymer and materials science [6-11]. The Molecular Structure of Polyaniline may possess either benzenoid or quinonoid units or both types at different properties. 
This synthesis flexibility will be a key factor in successful commercialization of conducting polymers. Electrochemical polymerization of conducting polymers generally carried out by: 1) constant current or galvanostatic method, 2) constant potential or potentiostatic method and 3) potential scanning/cycling or sweeping method. Standard electrochemical technique, which employs a divided cell containing a working electrode, a counter electrode and a reference electrode generally, produces the best films [12-18]. 

In the present research work, the conducting polymer films i.e. (PANI) with supporting electrolytes PVS, dopants have been synthesized electrochemically on platinum and ITO coated glass substrates under galvanostatic conditions in a single compartment glass cell. The morphology and the conductivity of the polymer film as well as the potential of the system during synthesis. At high potentials, the integrity of reagent to be incorporated into the film may be affected.

3.Results and Discussion
3.1. Potentiometric studies of PANI-PVS composite film

The chronopotentiogram of the potentiometrically synthesized PANI-PVS composite is shown in Fig.3.1. 
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Fig.3.1. Chronopotentiogram of PANI-PVS film synthesized at 1.0 pH, 0.2 M aniline, 0.5 M PVS, 1 mA/cm2 current density and T=27 ºC.

The PANI-PVS film was synthesized on ITO coated glass from 0.2 M concentration of aniline and 0.5 M of PVS with 1 mA/cm2 current density at 1.0 pH and temp 27 (C. This has resulted conducting PANI-PVS film with uniform and porous surface morphology. 
 The electrical conductivity of synthesized composite PANI-PVS film was measured by four probe technique and it was 1.6 S/cm. 
3.2. FTIR studies of PANI-PVS Composite film; 

The broad peak at   3415.2 cm-1 corresponding    to NH   stretching peak.the peak at 1533 cm-1 and 1497 cm-1 corresponds to the quinine and benzene ring stretching deformation respectively.. The C=N stretching of quinine diimine unit is observed at 1565 cm-1. The peak observed at 1035 cm-1 and 694.3 cm-1 are due to the symmetric stretching of SO3¯ group. 
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Fig. 3.2. FTIR spectra of PANI-PVS film synthesized at 1.0 pH, 0.2 M aniline, 0.5 M PVS, 1 mA/cm2 current density and T=27 ºC.

3.3. SEM studies of PANI-PVS Composite film

The scanning electron micrograph of synthesized composite PANI-PVS film is as shown in Fig.3.3. It can be seen that the surface morphology is porous, uniform with granular like structuret. 
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Fig.3.3. SEM micrograph of PANI-PVS film synthesized at 1.0 pH, 0.2 M aniline, 0.5 M PVS, 1 mA/cm2 current density and T=27 ºC.

 Polyaniline nanocomposite are quickly developing material for biomedical applications. Therefore, health risk related to Polyaniline nanocomposite are of great importance. The biocompatibility is the ability of the material to co-exist with living things and tissues without damaging them.[19]. Polyaniline show biocompatibility properties in term of dermal irritation. Due to conductive of Polyaniline can be used as a drug carrier with electric driven releases.[20].

4. Conclusions 

Polyaniline nanocomposite matrix surely represent area of biomedical science  for deeper studies and developed research. 
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