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ABSTRACT

Silk Cocoon Membrane (SCM), a complex natural protein fibrous membrane is gaining
significant attention in the textile industry, biomedical industry and the research society due its
outstanding properties and ecological friendliness. The possibility of obtaining electricity from
ihe SCM altracts particular interest. Silver nanoparticles are widely used for antimmcrobial and
electrical applications due to their improved antimicrobial activity and good electrical
conducti'v'ity.. Nevertheless, several toxological studies have indicated that the_y are potentially
hazardous to human health and the environment as well, therefore, the need to use them with
greal attention. In this work, we report improved electrical properties of SCM through in vivo
-addition of stlver nanoparticles to the silkworm. After feeding silkworm larvae with different
concentrations of nanoparticles, we evalusted the changes'in survival rates; performance of the
larva and cocoon weights and we found that AgNP’s though increase cocoon weights, have sorme
{ethal effects on silk worms as well as affecting normal body performance of the silk worm larva.
An analysis of the thermal electric properties of the SCM fed on AgNP’s under different
conditions of temperature and humidity revealed (hat addition of silver nanoparticles to silkworm
larvae through traditional functionalization approach can result into increase in electricity
oblained from the SCM. Therefore, the successtul generation of silver nanoparticle cocoons by
in'vivo feeding is expected to open up possibilities for the large-scale production of electricity

from the silk cocoon membrane.

Keywords: Silk Cocoon Membrane (SCM), Silver nanoparticles (AgNP’s), Electricity.
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LIST OF ACRONYMS

SCM - Silk Cocoon membrane(s).

AgNP’s — Silver nanoparticles

TiO2 NP’s — Titanium dioxide nanoparticles.
NMR- Nuclear Magnetic Resonarice.

FTIR- Fourler Transform InfraRed Spectroscopy
EDX- Energy Dispersive X-ray Spectroscopy

B. mori- Bombyx mori
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CHAPTER ONE.

This chapter outi'ines the relevant information about the project, problem statement, justification,
objectives of the study, significance and scope of the study.

1.1 BACKGROUND.

Natural biomaterials have received extensive research interests oWing. to their superior properties
and ecological friendliness. In particular, silk cocoon membrane, a natural protein biological
material has gained significant attention from the textile industry(Pan et al. 2012), biomiedical
industry{ Scheibel et al. 2010), basis for research in future material design(Tansil ef al. 2011) and
other aspects of technology due to its good properties.(Morse et al. 2013).

Silk cocoon membrane (SCM), a fibrous profein membranous shell, acis as a proteciive
enclosure ensuring effective métamorphosis of the sitkworm pupae to silk moth and it offers
protection for the dormant pupae against predators, offers photo protection(Kaur et al. 2013), and
carbon dioxide gating(Roy et al. 2012), which are necessary for the growth, and survivat of the
developing pupae. Further, the nervous organization of the dormant pupae is governed by
environmental influences and senses environmental changes by capturing the incident light as
well a3 iranslating the variation in temperature and humidity and converiing it into elecirieal
signals(Tulachan et al. 2016). In particular, B. mori is the most commercially domestic exploited
species.due to cannibalistic natural instincts of other species especially spiders{Wang et al.
2016).

To enhance silk performance, various approaches have been undertaken intending to improve
sitk properties and extend its functionalities for various applications. These approaches include
post-functionalization processes and traditional funétionalizaiion method. Post functionalization
methods include regenerating of silk fibroin through wet or dry spinning methods which are
costly and employ toxic chemicals and multi complex procedures(Liu et al. 2015). Traditional
functionalization approach entails direct feeding of silkworms with mulberry leaves
acconipanied with various supplements. It is an easy and green method which has been adopted
to produce modified silks and in particular inorganic nanoparticles have been added to mulberry

leaves to produce silk with special features for example, TiO» NP’s for UV resistant silks(Cai et
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