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Objectives: study the physics and chemistry processes at cellular level
emphasizing in the bioenergetics involve in the cellular metabolism and the
membrane transport phenomena. Give a brief introduction to the study of
intermolecular forces between biomacromolecules, membranes and other
nanometric structures.

Recommendations/ Requirements:
Equivalent background in Physics, Chemistry or Pharmacy.

CONTENTS: Topics

A IRREVERSIBLE PROCESSES (0.5 ECTS)
1. Review of thermodynamical systems in equilibrium
2. Irreversible Processes. Concepts in entropy production
3. Thermodynamic of irreversible processes : Linear Regime.

4. Coupling between irreversible processes: Stoichiometry within the
coupling events.

B) MEMBRANE TRANSPORT: BIOENERGETIC (1.25 ECTS)

1. Equilibrium conditions in biological membranes: Osmosis. Passive
transport

2. Membrane Potencials: Origin and type.
3. Osmotic equilibrium (Donnan). Dialysis
4. Resting membrane potential.
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5. Active Transport: Membrane transporters

6. Action Potential: Excitation. Nerve impulse transmission.

7. Mitochondrial convertion of energy. Oxidative phosphorylation.
Quimiosmotic Hypothesis.

C) INTERMOLECULAR FORCES.
1. Review of electrostatic forces between ions and dissolution dipoles.
2. Van der Waals forces.

3. Forces between particles. Microscopic theory of Hamaker
4. Function of Dielectric response. Introduction to the Lifshitz theory
5. Instrumental Techniques for force measument
6. Biological applications.
Plan:
Lecture sessions: 22 hours.
Other work: 14 hours.
Study: 33 hours.
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