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Chapterl: Biopphysical properties of solution and their
application in medical
I. Introduction
- Generalities on the States of Matter: Intermolecular Forces-
Van der Waals forces - Hydrogen bonds- lon—dipole forces
Phase Transitions : Fusion (melting)-1 Solidification (freezing) _ -
Vaporization EO 29&'&?“ ;j
I.1 Phase Diagrams of Solutions DRHzE
Binary phase diagram at constant pressure- Melting point
diagram of mixtures- Liquid-vapor phase diagram- Ternary
liquid phase diagram- Pressure-temperature (P-T) diagram
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I.2 Fundamentals of Thermodynamics

Fundamental Laws-Basic concepts
The Four Laws of Thermodynamics
Zeroth Law of Thermodynamics- First Law of
Thermodynamics (Principle of Conservation of Energy)
third and fourth.
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I.3 Overview of Solutions

Definition- Classification of Aqueous Solutions and
Concentrations:

Nature of the solute- Non-electrolytic solutions

pH of a solution-Concentrations-Importance of
Electrolytes- Types of electrolytes- Applications of
electrolytes

1.4 Electrical Properties of Electrolytic Solutions
Conductivity-Movement in the Liquid Phase- Diffusion
Electrophoretic Migration-Convection-Osmosis
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1.7 Two Types of Particle Diffusion : Diffusion of Neutral
Particles- Laws of diffusion- Factors influencing diffusion
Applications of diffusion

Diffusion of Charged Particles: Mechanisms of ionic
diffusion-Laws of ionic diffusion- Factors influencing ionic
diffusion-Applications of ionic diffusion

1.8 Properties of Solutions

Definition and Characterization -Raoult’s Laws
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I.9 Optical Properties of Solutions
Light Absorption
Lambert’s Law (Beer—Lambert Law)
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1.10 Donnan Equilibrium:Principle- Electrophoresis of
Proteins- Nernst's law.

1.11 Concepts of pH and Acid-Base Equilibrium
I.11. Concept of pH -.Acid-Base Equilibrium- Buffer
Effect- Acid—Base State of Plasma- Davenport Diagram
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I.12 Medical Applications
Hemodialysis: Principle of operation-
Applications.

Peritoneal Dialysis- Principle of operation-
Complications and management
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Chapter2:Electricity and Bioelectrical Phenomena
I-1)Electrification phenomenon, electric charge, point
charge, and Coulomb's law

I-2) Electric field and potential created by an electric
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charge — electric space
I-3) Electric potential energy of a point charge placed in an
electric field
I-4)Electric dipole (definition, dipole moment,
electric field and potential E and V created at a point o ]
in space, electric potential energy of a dipole in an 0l4asll 19'/&1’172'025
electric field, and the torque of electric forces acting
onit)
I-5) Electric conductor (definition, charge, surface charge
density, electric field and potential, self-capacitance, 0imsll 10 :g oY)
internal energy and properties, and the "point effect") 26/11/2025
I-6) Influence phenomenon — capacitor (definition,
potential difference, charge, capacitance, energy, series and e
llel bi . . ival . 014aal) 11 -&}.‘*“y‘
parallel combinations of capacitors, equivalent capacitance) 03/12/2025
IT) Electric Circuits (Electrokinetics)
III-1) Interaction forces in biology — introduction to
bioelectrical phenomena 0limal 12 g )
III-2) Basic concepts of electronics — measurement 10/12/2025
chain of physiological signals: collection, amplification,
transmission, recording, and processing
III-3) Membrane and cellular bioelectricity
III-4) Electrophysiology of the normal heart 0 aall 13 :g s
III-5) Cerebral cortex potentials (spontaneous 17/12/2025

potentials: EEG, and evoked potentials
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