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PREFACE

The world-wide market for plastic films and sheets used in various packaging and
non-packaging applications exceeds $100 billion and is growing at an annual rate
higher than the global gross domestic product. The polymeric materials that are used
include low and high density polyethylene, polyethylene terephthalate, biaxially ori-
ented polypropylene, copolymer polypropylene, poly(vinyl chloride) and ethylene
vinyl alcohol. No doubt this massive usage of plastics is driven by several benefits
including convenience and economics, but the drawbacks are also becoming apparent.

Plastics do not biodegrade, primarily because they are made of synthetic polymers
and no microbe has yet evolved that can feed on them. Disposal of the millions of
tons of plastic waste generated every year takes up huge areas in the form of landfills.
Plastic polymers may not be toxic themselves but the myriad of chemical monomers
added to them for improving their properties can be released to the surroundings and
contact materials over time or under conditions such as heat and exposure to sunlight
or photodegradation. An example is bisphenol A or BPA that is added as a plasticizer
but banned for use in applications involving packaging or containers for infant food
due to its potential toxic effects. Waste plastics can also attract and accumulate chemi-
cal poisons present in the environment such as water contaminated with DDT and
PCB. A striking example of the problem with plastic waste is the ‘The Great Pacific
Garbage Patch’ covering an area roughly the twice the size of France in the Pacific
Ocean*. The combined weight of plastic accumulated in this 10-meter deep plastic
soup is estimated at three million tons and increasing steadily due to several major
sea currents converging to this region that bring flotsam from the Pacific coasts of
Southeast Asia, North America, Canada and Mexico. Its toxic effect on marine life is
just beginning to be understood.

In this backdrop, the development and use of bio-based and/ or biodegradable
polymers is gaining importance. Polylactic acid, polyvinyl alcohol and polybutylene
succinate are plastic materials that can be decomposed by bacteria or other living or-
ganisms. These materials often lack the performance characteristics, such as strength,
flame retardance or barrier properties, of conventional plastics but they can be en-
hanced by using various nanofillers. Research on such nanocomposites is also gaining
widespread attention.

Developments in the above mentioned areas were focus of the International Con-
ference on Polymers for Packaging Applications (ICPPA 2012) organized at Mahatma
Gandhi University in Kottayam, India from March 31st to April 2nd, 2012. Scientists
from the U.S.A., U.K., France, China, Thailand, Malaysia, Iran and India presented
cutting edge research in the areas of food, non-food, and industrial packaging applica-
tions of polymers, blends, nanostructured materials, macro, micro and nanocompos-
ites, and renewable and biodegradable materials. This book and its focus have origins
in the aforementioned international conference. Several of the speakers at ICPPA 2012
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contributed to the various chapters. Due to reasons related to sustainability, recycling
and regulatory issues, the topics discussed in the conference and ongoing research has
gained even greater urgency in the last two years.

This book emphasizes interdisciplinary research on processing, morphology,
structure, and properties as well as applications of polymers in packaging of food and
industrial products. It is useful for chemists, materials scientists and food technolo-
gists. It details physical, mechanical, electrical and barrier properties of polymers and
biopolymers, as well as sustainability, recycling, and regulatory issues. The book con-
tains a good mix of review chapters and experimental studies, and is divided into four
major sections. Chapters in the first section provide an overview of traditional plastics
in packaging applications including a specific example related to food packaging. Ad-
ditives used for improving properties of plastics are described along with experimental
studies on their migration. The second section focuses on biopolymers and biodegrad-
able plastics, and their synthesis, commercial production, properties and use in pack-
aging of food and industrial products and biomedical applications. Recycling and life
cycle analysis for plastics and bioplastics is also discussed. The next section contains
chapters related to nanotechnology and bio-nanocomposites in packaging applica-
tions. Various nanofillers, including phyllosilicates, metallic nanofillers, carbon nano-
tubes and graphene, are described and also regulatory issues discussed. Analytical
techniques and approaches based on mathematical modeling are presented for under-
standing the structure, and barrier and mechanical properties of bio-nanocomposites.
The final section has chapters describing the state-of-the-art in modified atmosphere
packaging for foods, and innovations related to active and intelligent packaging. The
last chapter presents an intriguing concept of conductive polymers for functions such
as electromagnetic shielding and active packaging.

The editors have made a conscious effort to select authors from various parts of the
world representing diverse disciplines including material science, physics, packaging
engineering, microbial sciences and food technology. We would like to thank them
profusely for their high quality submissions and contributing to this truly multi-disci-
plinary effort. Special thanks to our readers, and the editorial staff of Apple Academy,
Inc. for their assistance and helpful suggestions at every step.

— Sajid Alavi, PhD, Sabu Thomas, PhD, K. P. Sandeep, PhD,
Nandakumar Kalarikkal, PhD, Jini Varghese,
and Srinivasarao Yaragalla

* Moore, C. J., Moore, S. L., Leecaster, M. K., and Weisberg, S. B. 2001.
Marine Pollution Bulletin 42 (12) 1297-300.



