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Living cells carry out many vital functions using membranes that consist mainly of a lipid bilayer and membrane proteins. 

Membrane proteins, which include G-protein coupled receptors, ion channels and other membrane bound enzymes, make up about 30-50% of the top drug targets. Their structural identification is the core of intense research using X ray crystallography, electron-microscopy tomography and solid state NMR. But it takes more than the genetically coded sequence for a membrane protein to fold and function. Its lipid environment also plays a role.
Therefore Non-covalent bonds and other weak forces are important in biological structures. They can be listed as follows:
· Electrostatic bonds(ionic) 

-result from the electrostatic attraction between two ionized groups of opposite charge, such as carboxyl (-COO-) and amino (-NH3+). In water, these bonds are very weak. 

· Hydrogen bonds 

-result from electrostatic attraction between an electronegative atom (O or N) and a hydrogen atom that is bonded covalently to a second electronegative atom.  
N-H ----- O=C- -O-H----- O=C- 

· Van der Waals bonds 

-are short range attractive forces between chemical groups in contact. caused by slight charge displacements.  
· Hydrophobic attractions

-cause non-polar groups such as hydrocarbon chains to associate with each other in an aqueous environment.  
But one should keep in mind that multiple weak bonds or forces can cause strong interactions and as such result in the stability of membrane assemblies. A key component in the description of membranes must not be forgotten: water. This is not a passive solvent but due to its dipolar definition is very sensitive to local electrostatic forces. Water in the neighbourhood of membranes is not “bulk” water. A complex change in the dielectric properties occurs in the interface between bulk water and the core of a biological membrane.
Furthermore, membrane stability does not mean membrane rigidity. Biological membranes are highly flexible. A lot of short range and long range movements are present allowing the system to adjust to constraints.  Short range adjustments deal mostly with changes in tilts of part of molecules (such as the polar head regions of lipids) while long range movements are mostly known to be associated with the so called membrane fluidity. Most of membrane components can laterally diffuse either freely or within micro-domains. All these fluctuations are under the control but in the same time are the motor for the formation of these local membrane auto-assemblies.
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