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e The basics of electric double layers at colloid/solution interfaces and the basics of
interactions between hard colloids;

e The basics of electrokinetic phenomena (DC electrophoresis, streaming current,
streaming potential), and the fundaments of the theories required for a proper
interpretation of electrokinetic data collected on hard, soft particulate and planar
surfaces (appreciation of the conditions that warrant adequate application of the
theories);

e The origin of the ‘unconventional response’ of soft surfaces to applied electric fields
and applied tangential flow;

e Be able to formulate a proper experimental plan for measurements of soft
particle/surface electrokinetics;

e Basis of cell adhesion to surfaces and the useful (or not) information derived from
electrokinetic studies;

e Metal transfer dynamics to biointerfaces, and the necessity to address
electrokinetic properties of the involved colloidal interfaces;

e The dynamic complexation of metal ions by colloids and nanoparticles and the
necessity to address electrokinetic properties of the involved colloidal interfaces.



COURSE DETAILS (15 HRS LECTURES IN TOTAL)

PART I of the course- Past and recent developments in the field of particle and surface electrokinetics

with an emphasis on the differentiated electrokinetic behavior of hard and soft colloidal systems.

Lecture 1. Introduction to Electrokinetics of Colloids and Surfaces

Introduction & short overview of the overall course content

Basics of electric double layers (case of hard particles)

Basics of particle interaction theory & application to colloid stability against
aggregation

Electrokinetics of hard interfaces: theory and illustrations

Lecture 2. Electrokinetics of soft (bio)interfaces

On the applicability of the zeta-potential concept for soft (bio)interfaces
Streaming-potential & streaming current of planar polymer-like interfaces: theory
and concrete case studies (polymer thin films), Importance of surface conductivity
phenomena

Electrophoresis of porous particles and polymer-coated particles : theory and case
studies (bacteria, viruses, hydrogel-like particles)

The exciting case of charge-stratified soft interphases (polyelectrolyte multilayers,

zwitterionic particulate interphases)

PART II of the course’ Electrokinetics and (nano)particles reactivity in the contexts of cell adhesion

to surfaces, dynamic complexation of metal ions by colloids and nanoparticles, and transfer of metal

Ions to and across biointerfaces.

Lecture 3. Electrokinetics as a tool for assessing bioadhesion capacity ?

Basics of cell adhesion to surfaces: nature of the interactions coming into play
Quantifying the cell-surface interactions with use of electrokinetics : potentialities
and limits

Atomic Force Microscopies as nano-tools for addressing bioadhesion at the
nanometric scale

Case studies from recent literature

Lecture 4. Dynamic complexation of metal ions by colloids and nanoparticles

Basics : Eigen mechanism, thermodynamic versus dynamic metal speciation
approaches
On the importance of electrokinetics for rationalizing charge effects in

chemodynamics of metal-(nano)particle complexes:



e (Chemodynamics of metallic complexes: concepts, theory and computational
1llustrations

e (Case studies from recent literature

Lecture 5. Transfer dynamics of metal ions to and across biointerfaces

e Basics of reactive transfer of metals to biointerfaces: the importance of
electrostatics as addressed by electrokinetics

e Modern aspects of theory on metal transfer dynamics to bio-cells: going beyond the
thermodynamic paradigms (biotic ligand model)

e (Case studies from recent literature
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