Accepted Manuscript

REACTIVE &
Stimuli Responsive Carbon Nanocomposite Hydrogels with efficient conduct- FUNCTIONAL
ing properties as a precursor to bioelectronics POLYMERS

Priyanka Dutta, Narendra Nath Dass, Neelotpal Sen Sarma

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S1381-5148(15)00045-0
http://dx.doi.org/10.1016/j.reactfunctpolym.2015.03.009 |
REACT 3502

Reactive & Functional Polymers

25 September 2014
25 March 2015
30 March 2015

Please cite this article as: P. Dutta, N.N. Dass, N.S. Sarma, Stimuli Responsive Carbon Nanocomposite Hydrogels

with efficient conducting properties as a precursor to bioelectronics, Reactive & Functional Polymers (2015), doi:
http://dx.doi.org/10.1016/j.reactfunctpolym.2015.03.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.reactfunctpolym.2015.03.009
http://dx.doi.org/http://dx.doi.org/10.1016/j.reactfunctpolym.2015.03.009

Stimuli Responsive Carbon Nanocomposite Hydrogels with efficient

conducting properties as a precursor to bioelectronics

Priyanka Dutta, Narendra Nath Dass and Neelotpal Sen Sarma*

Advanced Materials Laboratory, Physical Sciences Division, Institute of Advanced Study in

Science and Technology, Paschim Boragaon, Garchuk, Guwahati — 781 035, Assam, India

*Corresponding author, E-mail: dr.neelot@gmail.com
Tel No. +91 361 2912073. Fax: +91 361 2279909.

Abstract

Stimuli responsive conducting carbon nanocomposite hydrogels were synthesized from
Glycerol methacrylate, Ethylene glycol methacrylate and Diethylene glycol methacrylate by
thermal polymerization techniques. Carbon.nanoparticles of size <50 nm were incorporated into
the polymer at a concentration of 0.005% (w/w) during synthesis. The hydrogels were
characterized by Fourier Transform-Infrared Spectroscopy, Thermogravimetric analysis,
Scanning Electron Microscopy techniques and X-Ray Diffraction study. The hydrogels have
excellent absorption properties in aqueous solvents which is sensitive to pH, temperature, ionic
strength, etc. For instance, the pH sensitive swelling behavior of Polyglycerylmethacrylate-
carbon nanocomposite increases from acidic medium (SR~24, pH=3) to basic medium (SR~130.
pH=12). The hydrogels also showed significant swelling behavior in presence of different
biological samples such as folic acid, uric acid, DNA, RNA, etc. The electrical impedance value
decreases to a large extent after the addition of carbon nanoparticles into the gels. It was
observed that the conductivity rises to a maximum of about 1000 folds in the nanocomposite
hydrogels. The increase in electrical conductivity is also verified by current-voltage

measurements.
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