
 
 

Figure 1.  Interactions of wetting a fluid on another  surface. 
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Introduction 
 
     With regards to physiological and biological implications, significance and impact, 

no nutritional substance is equal to or greater than the importance of water.  Water 

maintains multifaceted uses biologically as a solvent, catalyst and carrier for other 

reactions and compounds.  The interaction of water and biological fluids is a profound 

topic that bears significant nutritional consideration.  Changes in physical rheology of 

water can have a profound effect on the amount of materials that water can carry to 

and from the interior of cells.  Water is the most powerful force in nature and in the 

living system.  Surface tension or 

wetting angle may be an important 

indicator of the rheology or flow 

characteristics of water through a 

living system and across cell 

membranes.  When a drop of liquid is placed on a solid or another secondary liquid, 

the first liquid either spreads to form a thin, more or less uniform film or remains as a 

discrete drop, as shown in Figure 1.   The degree of interaction between the drop and 

the film is known as wetting.  The former behavior is generally described as complete 

wetting, and the latter as incomplete or partial wetting of the surface.  The external 

measure of the degree of wetting is the contact angle, q, i.e. the angle formed 

between planes tangent to the surfaces of the solid and the liquid at the wetted 



perimeter.  A zero contact angle (q = 0) is the condition for complete wetting of a 

solid by a liquid (e.g. water on clean glass). Conversely, complete non-wetting 

dictates an angle of 180°, and this is only possible for a liquid in a liquid and would 

refer to the interaction of two immiscible liquids such as an oil and water.  This 

concept is exceptionally important in the discussion of the nutritional aspects of a 

liquid.  To fully discuss the phenomena and details of liquid interaction, it is 

important to understand the concepts of three terms:  surface tension, wetting 

tension and wetting angle.  

     Surface tension is the force that exists between a liquid and the atmosphere it is 

in. For example, in atmospheric air, a drop of water will bead up on some solid 

surfaces. It is the surface tension existing between the water and the air that allows 

this to occur. The drop of water can spread, or wet-out, on another solid surface if 

the new surface has molecular forces (surface energy) high enough to overcome the 

water/air surface tension and draw the water flat on to it.  

     Wetting tension is the maximum liquid surface tension that will spread, rather 

than bead up, on the film surface.  It is a measurable property that estimates a film's 

surface energy. Wetting tension is determined by applying different test solutions of 

increasing surface tensions until one is found that just spreads (wets) the film 

surface.  Units are dynes/cm.  

     Contact angle is a measurement of the behavior of pure water in contact with the 

film surface. The surface energy of the film controls whether the droplet tends to 

stand up or flatten out.  This is quantified by measuring the contact angle of the 



droplet with the surface.  A higher energy film will cause the droplet to be flatter and 

closer to the surface, which results in a smaller contact angle value. 

      Ordinary water has a high surface tension, as well as a high wetting angle, which 

means it has a difficult time wetting the cells within the body.  In the body our cell 

membranes are phospholipids (fats), which have low surface tension of about 45 

dynes/cm.  Cells require a surface tension of about the same range for water to wet 

the cells, thus passing through the fatty acid cell wall carrying nutrients etc.  This 

concept is the same relationship as the idea that oil and water do not mix.  Normal 

tap water has a surface tension of 73 dynes/cm which is able to suspend the cells in 

the body, but is not in intimate contact with the surface of the cell, and passes 

through the body and is not fully utilized by the cells.  Higher surface tension water 

can actually dehydrate cells in which it comes into contact. 

     The lower the surface tension, the lower the wetting angle and the “wetter” the 

water is.  With a lower surface tension and a low wetting angle, cells become fully 

hydrated and the water is fully and most effectively utilized by the body.   

     Of direct biological interest, if for any reason nutrients are unable to influx into 

cells or efflux and remove the toxins from cells, the cells die due to accumulation of 

their own metabolic waste products.  In order for toxins to leave the cells and 

nutrients to enter the cells, the cells must be in intimate contact with water.  Thus, a 

low surface tension environment is optimal for cellular health.  In fact, it was 

demonstrated that an increase of over 64 times nutrient capacity was observed by 

doubling the speed of fluid flow (S. Vogel, Life in Moving Fluids: The Physical Biology 



of Flow, Princeton U. Press, Princeton, N.J. (1994)).  Lowering surface tension and 

wetting angle, directly is related to the speed of the fluid across cell membranes. 

     Hence, while water is one of the most important things we can put into our body, 

it is only the right kind of water that produces health and longevity.  An individual 

could drink significant volumes of water at 73 dynes/cm, but without the micro 

nutrients in your body to make the conversion to 45 dynes/cm, the body will be 

dehydrated at a cellular level. 

     Dehydrated cells metabolize in a catabolic state, which means the body starts 

utilizing its own tissue for energy production, resulting in degeneration of cellular 

health and immune response.  Over time this process may result in auto immune 

diseases, such as lupus, MS, Chronic Fatigue, Rheumatoid Arthritis, allergies, and 

many more degenerative processes. 

     With this in mind, it is of utmost importance to make sure that the dietary intake 

of water is in its most useful form.  There are many compounds and supplements that 

claim to catalytically increased nutrient absorption, however, most are unable to 

produce any empirical or other evidence to support those claims. 

     Recent assays evaluating the functionality and efficacy of the nutritional 

supplement, Crystal Energy®, demonstrate the innate ability of the compound to 

reduce surface tension and wetting angle, while increasing nutrient absorption 

through increased fluid speed and diffusion rates. All the while increasing the 

conductivity and dissolved solids within the solution.  Crystal Energy®, is the retail 

name for Flanagan Microcluster® colloids, that were developed and perfected by Dr. 

G. Patrick Flanagan.   Dr. Flanagan discovered that anomalous properties that sustain 



increased longevity and lifespan are the result of a special type of colloidal mineral 

found in some types of water.  This is true of five main areas in the world, including 

Hunzaland in Pakistan, where larger numbers of people are often known to live past 

100 years old while maintaining excellent health.   Locals from these areas attribute 

their longevity to the water they drink.   

     It was the study of these special minerals and ions that led to the development of 

Crystal Energy® concentrate.  These special minerals were named Flanagan 

Microcluster® silica colloids.  Microcluster minerals, which are found in Crystal 

Energy, alter the structure of drinking water and reduce the surface tension.  These 

attributes are the keys to the secrets of the Hunza water.  Microcluster minerals are 

unique in that they have a very high electrical charge (zeta potential) and are small 

enough to be easily utilized in the body.  Normally the charges on ordinary colloidal 

minerals have little or no effect on the structure of water.  Colloids that are found in 

dead sea beds and mineral clays are devoid of zeta potential and are too large to be 

used by a living system.  Zeta potential represents a basic and fundamental Law of 

Nature.  It plays a vital role in all forms of plant and animal life.   It is the force that 

maintains the discreteness of the billions of circulating cells that nourish the 

organism.  Microcluster minerals consist of elements and combinations of elements 

which are by definition in the smallest possible size range while still remaining 

molecules. 

     When Flanagan Microcluster® silica colloids are diluted for drinking, they have 

such powerful surface energies that they have a profound and significant effect on 

the water, including decreased surface tension, as measured in dynes per centimeter.  



Hunza water has a surface tension value of 58 dynes/cm.  Crystal Energy treated 

water has an even lower surface tension than Hunza water and a greater Zeta 

potential, providing a more advantageous environment in the organism.   

     Assimilation of nutrients and vitamins from our foods is largely dependant on our 

body’s ability to wet and process nutrients in the digestive system.  The ability to wet 

foods depends on the Zeta potential and surface tension of our digestive fluids.  

Through this mechanism, Crystal Energy demonstrates a significant impact on how 

nutrients are absorbed into the living system. 

     To quantify the efficacy and mechanism of Crystal Energy, a series of analytical 

tests were performed:  Diffusion kinetics to determine the fluid speed and nutrient 

absorption characteristics were measured through the spectrophotometric monitoring 

of visible light absorbance a food-grade dye and select vitamins in water, osmotically 

diffusing across a semi-permeable dialysis membrane. Additional assays were 

performed following the change in surface tension, conductivity and total dissolved 

solids with the incremental addition of Crystal Energy to various waters. 

 

Surface Tension Analysis 

     The surface tension levels of ten different commercially available waters were 

analyzed before and after treatment with Crystal Energy.  Surface tension was 

monitored by a Du Nouys Ring Model 21 Surface Tensiomat (Fischer Scientific, NJ) and 

measured in dynes per centimeter.  Total Dissolved Solids (TDS) measurements were 

made with an Orion model TDS-1 meter (Orion Instruments, NY) and reported in parts 



per million.  Conductivity was determined by a Sper Scientific SP-2 conductivity meter 

(Sper Scientific, NJ) and reported in Siemens. 

    For each assay, instruments were calibrated and 35.0 mL of analyte water were 

added to a plastic weigh boat and placed on the surface tensiomat platform.  Initial 

readings were taken with the tensiomat, TDS and conductivity meters.  Sequentially 

one drop of Crystal Energy was added and subsequent readings of surface tension, TDS 

and conductivity were taken.  This protocol was followed for 2 and 4 drops as well.  

Each analysis was performed with 6 replicates. 

 

 

 

The following charts display the data obtained: 

Surface Tension Response to Crystal Energy
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TDS Response to Crystal Energy
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Conductivity Response to Crystal Energy

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Noah

Tap
 W

ater

Spri
ng

 W
ate

r

Arro
whe

ad

Aqu
afi

na

Pen
taW

ater

Trin
ity

 W
ater

Prop
el

Glac
ea

u sp
ort

Water Types

Co
nd

uc
tiv

ity
 (m

S)

1 Drop
2 Drops
4 Drops
Initial

 
      



     The results indicate a mean change in surface tension of 35% over the course of 

the assays.  In each replicate and water type, the conductivity increased and the total 

dissolved solids increased.  Changes in conductivity of up to 45% were observed in the 

treated waters.  Increases in total dissolved solids up to 40% were also observed.  The 

decrease in surface tension of 35% places most of the Crystal Energy® treated waters 

in the range of 43 to 47 dynes/cm clearly demonstrating the decrease in wetting 

angle and “wetness” of the waters.  This range, as previously mentioned, is optimal 

for biological activity and maximized nutrient assimilation.  The increase in Total 

Dissolved Solids shows that many minerals in the water are being broken down to their 

smallest, dissolved states.  This is further supported by the increases in conductivity 

which additionally promote better assimilation, nutrient transfer and increases in 

reaction kinetics.  Coupled together, the addition of the Crystal Energy creates an 

environment optimized for increased rates of nutrient assimilation. 

 
 
Diffusion Kinetics 
 
     As a means to validate and understand the preceding results and to determine any 

increase in the speed of the fluids and differences in the diffusion kinetics, a second 

series of experimentations were executed that monitored the influx of a colored dye 

and vitamin C through a semi-permeable dialysis membrane over the course of several 

days.  This environment best mimics the human cellular system and the dialysis 

membranes have similar diffusion properties to that of a human phospholipids cell.  

To start the experimentation, 190 mL of analysis water were added to a Pyrex beaker.  

10 mL of a 0.5 mg/mL solution of Red #5 food coloring and a 0.5 mg/mL vitamin C 



solution in their respective analysis waters were added to the 190 mL beaker.  10 mL 

of the analysis water were added to a wetted and tied 2 cm diameter dialysis tube 

and suspended in the solution.  Treated waters were conditioned with 10 drops of 

Flanagan Crystal Energy®. 

     Readings were taken with a spectrophotometer initially and at the following 

intervals: 10 minutes, 20 minutes, 30 minutes, 1 hour, 4 hours, 24 hours and 48 hours.  

Spectra were taken from 340 to 700 nm and were blanked against the respective 

analysis water.  Data were collected at 350 and 523 nm for the vitamin C and red #5 

dye, respectively.  Controls using tap, spring and distilled water and with both food 

coloring only and food coloring with vitamin c were used to verify the adsorption and 

quantification consistency of the vitamin c in solution. 

     A summary of the charted data are shown below: 

 

Diffusion Kinetics of Crystal Energy 
Through a Semi-permeable Membrane
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     The data were linear (R2=>0.99) up to the 4 hour mark, at which time the 

diffusion rates slowed significantly and asymptotally leveled by the 24 hour and 

maintained the concentration up to the end of the assay at 48 hours.  The mean 

increase in diffusion rate between a Crystal Energy treated water and a non-treated 

water was 2.51 +/- 0.15 (Standard Deviation 0.003) times greater.  These results 

clearly indicate a significant increase in fluid speed and nutrient absorption.  

Following the methodology of Vogel, this equates to an 80 times greater potential for 

nutrient carrying capacity.  The greatest increase in rate was with the Noah water at 

2.74 +/- 0.14 (Standard Deviation 0.002) greater than the non-treated water, 

equating to an 86 times increase in nutrient carrying capacity.  The significant 

increases in diffusion rate compared to controls demonstrate a profound ability of 

Crystal Energy® to aid in increasing the catalytic nutrient absorption properties of 

water. 

 
Conclusion 
 
     Overall, all of the precision of the data were exceptionally consistent with each 

other clearly indicating: 1)  A mean increase in the rate of nutrient flow across the 

membrane of 2.5 times over that of non-treated water.  2) A mean decrease in 

surface tension of 35%.  3)  A mean increase in Total Dissolved Solids of 40%, and 4)  A 

mean increase in conductivity of 45%. 

     All data indicate the requirements needed to optimize an environment for nutrient 

assimilation through decreased surface tension, wetting angle and increases in Total 

Dissolved Solids and conductivity.  Through the controlled monitoring of the diffusion 

of common water soluble vitamins, Crystal Energy® indicates the innate ability to act 



as a catalyst and aid in the increased rate of absorption in an in vitro, mock-cellular 

environment.  The increase in absorption rates, coupled with its wetting properties, 

clearly demonstrate the Crystal Energy® conditions water to be highly optimized and 

essentially prepared for assimilation by the body. 

 

Crystal Energy®, and Microcluster® silica are international trade marks owned by 

ECERS and are licensed to Phi Sciences Corporation. 


