Unlocking the Mysteries of Soft Condensed
Matter: Course of Lectures on Complex Fluids
and Biomaterials

Soft condensed matter encompasses a diverse array of materials, such as
complex fluids and biomaterials, that exhibit unique properties due to their
molecular structure and organization. Understanding and manipulating these
materials hold great potential for advancements in various fields, including

medicine, engineering, and materials science.
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In an effort to shed light on this fascinating field, a series of lectures on the course
of soft condensed matter, complex fluids, and biomaterials has been developed.
These lectures aim to provide participants with a comprehensive understanding
of the fundamental concepts, cutting-edge research, and practical applications

related to soft condensed matter.
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What are Complex Fluids?

Complex fluids are materials that possess properties of both solids and liquids.
Unlike simple fluids such as water or air, complex fluids display a range of
behaviors, including elasticity, viscoelasticity, and non-Newtonian flow. Examples
of complex fluids include colloidal suspensions, polymer solutions, and liquid

crystals.
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Understanding the behavior of complex fluids is essential for a wide range of
applications. For instance, in the field of medicine, complex fluids play a vital role
in drug delivery systems, tissue engineering, and diagnostics. In industries like oil
and gas, the flow properties of complex fluids impact extraction and

transportation processes.

The Role of Biomaterials
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Biomaterials are a subset of complex fluids that specifically interact with biological
systems. They can be natural or synthetic in origin and are often used in medical
applications, such as implants, scaffolds for tissue engineering, and drug delivery
vehicles. Biomaterials are designed to mimic the properties of native tissues and

support cellular growth and regeneration.

Synthetic polymer  Natural polymer

« PCL «  Native collagen

« PLA * Hydrolyzed collagen
* PGA * Hyaluronic acid

= PLGA * Chitosan

Source of biomaterial
Mechanical properties
Biocompatibility

Fabrication methods

Hydrogel scaffolds
= Nanofibrous scaffolds
«  Solid porous scaffolds
* Decellularized scaffolds
Biofilms

The development of biomaterials requires a deep understanding of the

interactions between materials and living organisms. This course of lectures on
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soft condensed matter and biomaterials delves into topics such as
biocompatibility, cellular response, and tissue-material interactions, providing

participants with comprehensive knowledge to advance this field.

Course Structure

The course of lectures on soft condensed matter, complex fluids, and
biomaterials is structured in a way to ensure participants gain a holistic
understanding of the subject matter. The series covers a wide range of topics,
including:

» Fundamental concepts of soft condensed matter

= Thermodynamics of complex fluids

» Mechanical properties of biomaterials

» Self-assembly and supramolecular structures

» Characterization techniques for soft matter

= Applications in medicine and industry
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Each lecture is delivered by esteemed experts in the field, providing valuable
insights and perspectives. The course encourages active participation, with
opportunities for discussions, Q&A sessions, and hands-on experiments in the

laboratory.

Why Attend the Course?
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Attending the course on soft condensed matter, complex fluids, and biomaterials
can benefit individuals from various academic and professional backgrounds.
Whether you are a student, researcher, or industry professional, this course offers

the opportunity to:

Expand your knowledge of soft condensed matter and biomaterials
» Stay updated on the latest research and advancements in the field
» Network with experts and fellow participants

= Gain practical skills through hands-on laboratory sessions

» Explore potential applications and career opportunities
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The course of lectures on soft condensed matter, complex fluids, and
biomaterials provides a unique opportunity to delve into the fascinating world of
soft matter and its applications. Whether you are a researcher looking to expand
your expertise or an industry professional seeking to stay at the forefront of

advancements, this course offers invaluable insights and knowledge.
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Unlock the mysteries of soft condensed matter and join the journey towards a
better understanding of complex fluids and biomaterials. Enroll in this

transformative course today!
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Protein Physics is a lively presentation of the most general problems of protein

structure, folding and function from the physics and chemistry perspective, based
on lectures given by the authors. It deals with fibrous, membrane and, most of all,
with the best studied water-soluble globular proteins, in both their native and
denatured states. The major aspects of protein physics are covered
systematically, physico-chemical properties of polypeptide chains; their
secondary structures; tertiary structures of proteins and their classification;
conformational transitions in protein molecules and their folding; intermediates of
protein folding; folding nuclei; physical backgrounds of coding the protein
structures by their amino acid sequences and protein functions in relation to the
protein structure. The book will be of interest to undergraduate and graduate level
students and researchers of biophysics, biochemistry, biology and material

science.
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Designed for a wide audience of undergraduate and graduate students, as

well as being a reference for researchers in academia and industry

Covers the most general problems of protein structure, folding, and function

and introduces the key concepts and theories

Deals with fibrous, membrane and especially water-soluble globular proteins,

in both their native and denatured states

Summarizes and presents in a systematic form the results of several
decades of world wide fundamental research on protein physics, structure

and folding

Examines experimental data on protein structure in the post-genome era
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