The memory of water is a reality, says guest editor Professor Martin Chaplin of the Department of Applied Science at London South Bank University.

He defines memory of water as to what extent past events may influence the future behavior or properties of aqueous solutions. 

This definition allows           

He notes that memory of water cannot be applied to individual molecules of water, and that memory of water cannot be applied to “pure” H2O, because pure liquid H2O cannot exist. Liquid water always contains other species; for example, ortho and para water molecules,  H+, and other contaminating ions

Chaplin notes: “There is strong evidence concerning many ways in which the mechanism of this ‘memory’ may come about..” 
Many of these mechanisms are mundane or trivial, or could as well be called cause and effect, such as aqueous solutions  being slow to reach equilibrium when solutes are added. 
Certain mechanisms are however quite counter-intuitive and not fully understood.
Although commonly assumed that the efficacy of homeopathy and the memory of water are equivalent, Chaplin argues that they are separate phenomena and need to be treated separately. 

Proving that water has a memory does not prove the efficacy of homeopathy. 

. 

Liquid water is a very complex system even before considering the further complexity of molecular clusters, physical and electromagnetic processes. It is remarkable to him that skeptics are able to claim they know how such systems will behave in the absence of experimental data. 

He points out that often the explanation of the data is examined more closely than the data, even though the explanation of the data may not be correct.

Arguments  against

Many scientists who deny the memory of water do not produce data showing no memory, but rather produce arguments why it cannot have memory, such as the ease with which hydrogen bonds between water molecules may break. What such arguments fail to acknowledge is that large populations of water molecules may retain behavior even if individual molecules are constantly changing. For example, water waves may retain a shape and travel long distances even though individual molecules are constantly changing position. It is also argued that water clusters cannot retain their organization longer than a fraction of a second. Evidence for this is generally based on computer modeling, NMR and diffraction data. Computer modeling is inadequate for predicting long term effects for a number of reasons, including short simulation time and poor fidelity. NMR and diffraction are incapable of detecting mobile structures where components may change, which is true in virtually all water samples.
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The specific hydrogen bonding pattern surrounding a solute does not persist when the solute is simply removed (rather than being diluted). This can be demonstrated by the reduction in water density as salt is removed from a saline solution.  The water does not “remember” the density of the salt solution. 

Small quantities of H2O alone cannot demonstrate memory of water in a human subject. Other materials  must exist in the water to prevent immediate destruction of structure when introduced into the human body.

Water molecules in their past must have been in contact with great numbers of materials, and could not possibly remember all these contacts.   

Often the final argument against the memory of water is “I don’t believe it”, a very unscientific argument.

Evidence for (remember He defines memory of water as to what extent past events may influence the future behavior or properties of aqueous solutions.)

There are several ways to show that water has a memory. Vybiral and Vorack have shown that water changes its properties with time and its previous history. 

Aqueous solutions are slow to reach equilibrium when solutes are added. 

Physical and EM processing also causes a change in production of certain molecules, such as silica or redox

 (me; These are extremely obvious examples, and perhaps should be called cause/effect rather than memory)

Restructuring after exposure to infrared radiation persists for a day. Changes to the structure of water are reported to last for weeks following exposure to a resonant IRC (inductance, resistance, capacitance) electrical circuits

There is a memory of enzyme effect, where an effectively non-existent material still has a major effect: enzymes prepared in buffers of known pH “remember” pH dependent kinetic properties even when the water is removed such that there are no remaining H ions.

.

Some ultra-dilute solutions, far beyond capability of detection, are know to have significant biological effects. A clear case of this is the creutzfeldt-Jacob disease, caused by infinitesimal amounts of prion protein.   

The process of silica dissolution has been studied ever since it was discovered by Lavoisier. A thorough investigation into the structural differences reported between nitric acid solutions showed that the effect was lost if different glass ware was used. Note 27 
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Nanoparticles and nanobubbles may cause large scale order, making the formation of large scale coherent domains possible.

A key feature of any difference in water  used in homeopathic dilutions is the shaking or succession process. Such shaking may produce significantly increased concentrations of silicate and sodium and bicarbonate ions by dissolution of the glass tubes and from the atmosphere respectively. Mechanically induced hydrogen bond breakage  may also give rise to low concentrations of hydrogen peroxide. Such effects have been reported to last for weeks, keeping he solution far from thermodynamic equilibrium.  Such processes are well known to form oscillatory behavior. The presence of the hydrogen peroxide can catalyze further reactions with other species such as molecular oxygen and ozone, both present in nano-amounts in “pure” water.

The processing of solutions also produces electric and electro-magnetic effects, both of which seem to produce effects which have long lifetimes.

The interface of the solution and silica (glass container) for example produces high inensity localized fields.

Also, dilutions are never perfect.  Residual material may adhere to the container surface or be reintroduced back into solution from the atmosphere. 

Impurities may give rise to differences in water structure.

 A paper by Samal and Geckeler (40) shows that some molecules form larger clusters on dilution than rather than smaller clusters expected by thermodynamics. Just the presence of one large (micron size) cluster in the diluted water could give rise to some biological action. 

Although individual molecules of water cannot retain memory of past hydrogen bonding, clusters of water molecules can. Water clusters are proven entities (41), their size and lifetime dependent on their physical and chemical environment. Clusters can continue forever, although with constant changing of the constituent water molecules. For example, the Icosahedral water cluster (42) contains one central core structure, with 12 partly formed potential core structures on its perimeter.
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Specific mechanisms by which water could achieve a “memory”:

Remaining material on surfaces

Aerosol material reintroduced

Bacterial material introduced

Imprinted silicates

Remaining clusters

Non-specific mechanisms:

Dissolved silicates 

Nanobubbles and their material surfaces

Redox molecules produced from water

Natural water clustering 

Stabilized water clustering

Ions , including from glassware (dissolved silicates?)     

Ethanol complexity

Water does store and transmit information concerning solutes, by means of its hydrogen bonded network.

Recently there has been some debate over “digital biology”, an idea originated by by Jacques Benveniste that ‘specific molecular signals in the audio range’ (hypothetically the ‘beat’ frequencies of water’s  infrared and far infrared vibrations) may be heard, collected, transmitted and amplified to similarly affect other water molecules at a receiver (45). 

“This unlikely idea may be thought highly implausible but the evidence should be ignored at one’s peril. Note that as with the basic memory of water concept, experimental confirmation of the phenomena may not confirm the proposed mechanism.

Interestingly however, (46) EM emission has been detected during the freezing of supercooled water due to negative charging of the solid surface at the interface caused by surface ionization of water molecules followed by preferential loss of hydrogen ions. It Is not unreasonable, therefore, that similar effects may occur during changes in the structuring of liquid water.

Finally, memory of water is considered by many to be the apparent physical result of a wider and complex holistic phenomena (47, 48) such a viewpoint lacks any mechanism for experimental testing at this point.  
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The idea of memory of water arose from Benvenista’s lab in the late 1980s.

Around 1991, the transfer of specific molecular signals to biological systems was achieved using an amplifier and EM coils. In 1995, a more sophisticated process was developed to record, digitize, and replay these signals using a computer. It is not clear what mechanism enables water to have a “memory” which can be effected by molecules. From a biological perspective, the question is how water structure can effect biological structure.

A consortium of four independent research laboratories in France, Italy, Belgium and Holland confirmed Benvenista’s results. 

Possible mechanisms 

Thomas The history of the memory of water Homeopathy 2007 96:151-157

http://www.scribd.com/doc/47787580/The-History-of-the-Memory-of-Water-Thomas-Homeo-2007 
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