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Preface

Microencapsulation has been widely used as a system of controlled release in the
pharmaceuticals industry. However, it also has a great potential to be used in the
area of functional foods for protecting nutraceutical ingredients. It is an interdis-
ciplinary field that requires knowledge of the field of pure polymer science,
familiarity with emulsion technology, and an in-depth understanding of stabilizing
bioactive compounds.

In the 21st century, many polymers have been proposed for producing
capsules. Examples include the natural polymers alginate, agarose, chitosan,
cellulose, collagen, and xanthan and synthetic polymers polyethylene glycol,
polyvinyl alcohol, polyurethane, polyether-sulfone, polypropylene, sodium
polystyrene sulfate, and polyacrylonitrile-sodium methallylsulfonate. However,
the use of novel or nonconvectional polymers as coating materials is a field that
still needs study.

The present book provides an approach to the characterization of novel
polymers and their use in encapsulation processes, the stability of nutraceutical
compounds encapsulated with novel polymers, and the application of encapsu-
lated compounds with novel polymers in functional food systems. These polymers
could present many advantages in terms of cost and ability to protect and stabi-
lize the nutraceutical compounds compared to those already used by the food
industry to develop functional food systems.

Jorge Carlos Ruiz Ruiz

Xix
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CHAPTER 1

Tailor-made novel polymers
for hydrogel encapsulation
processes

Artur Bartkowiak, Katarzyna Sobecka, and Agnieszka Krudos
Center of Bioimmobilisation and Innovative Packaging Materials, Faculty of Food Sciences and Fisheries, West
Pomeranian University of Technology, Szczecin, Poland, Ul. Klemensa Janickiego 35 71-270

1.1 Introduction

Natural polymers are materials of large molecular weight and natural origin
such as plants, animals, or microorganisms. They have been known for centuries
and have found widespread use in various industries, such as food, cosmetics,
pharmaceuticals, textiles, plastics, and paper. They are of considerable impor-
tance because they are generally biodegradable and are generally recognized as
safe (GRAS), which is a significant advantage, especially in recent times, when
“pro-nature” policies and goals to reduce “chemicals” and synthetic materials in
our lives, including food, have become popular. This makes the interest in natu-
ral polymers unabated and still increasing. One successful way of using these
materials is in encapsulation processes, including spray-drying, emulsion tech-
niques, coacervation, and ionotropic gelation. The utility of polymers as encap-
sulants is determined by their specific properties. These can include film-forming
properties, emulsifying properties, high resistance to the environment of the
gastrointestinal tract, biodegradability, low viscosity at high solids contents, low
hygroscopicity, and availability and low cost (Ozkan and Bilek, 2014).

Generally, among the natural polymers two main groups can be distin-
guished: polysaccharides and proteins. The next section presents the most popu-
lar polymers, commonly used as materials to form capsule matrix (Table 1.1 and
Table 1.2). Despite the many well-known encapsulants, there is still a need to
look for novel polymers and new means to use the old ones in other ways to
create ideal capsules with excellent resistance and mechanical properties and
wide applicability; this topic is also presented in this chapter.

New Polymers for Encapsulation of Nutraceutical Compounds, First Edition.
Edited by Jorge Carlos Ruiz Ruiz and Maira Rubi Segura Campos.
© 2017 John Wiley & Sons, Ltd. Published 2017 by John Wiley & Sons, Ltd.
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