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Why do we need a short term method?
Bioactive glasses are used as coatings on metallic prosthesis it is known that at the interface between bioactive glass and biological fluids that the bioactive glass will leach alkali ions and H+ ions and form a silica gel. Upon the surface of that gel a Ca-P layer will develop and it is this layer that the “bone-bonding properties” of bioactive glass arise.

All of this information has come after the development of such layers is complete. This study looks at the early development of these layers. They found four distinct layers where previous studies had found only three. 

Why was the cryomethod necessary?
During the process of preparing the sample for analysis the diffusible ions would leach out within minutes. Freezing the samples allowed the analysis to take place with the ions in their nature or in vitro locations. The cryomethod allowed the analysis of the actual composition.

Describe the formation of the layers.

 The bioactive glass was composed fo SiO2, Na2O, CaO, P2O4, K2O, Al2O3, and MgO. The alumina decreases the solubility of the glass, but too much alumina prevents bone bonding  by preventing the formation of the Si-O layer on which the Ca-P layer forms which is the bone bonding layer.

They found that the first layer to form is the Na-O layer. This layer is depleted in Si, Al, Ca, P, K, and Mg. There is H+ and H3O+ exchanged and should eventually exchange all of the Na+ leaving the layer depleted in Na+, Which is why these people were the first to find it. 

The second layer to form is the Si-Al rich layer which due to the Al2O3 is not pure Si however a pure Si-O layer will develop. This layer allows the formation of the Ca-P-Mg although it had not developed a stoichiometric apatitie. 
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Why develop another thermodynamical method when there is already an equilibrium thermodynamic method as well as a  kinetic method that works?
The Kinetic method depends on radical formation of the R group and the ability fo these groups to be scavenged. This method is hampered by the efficiency of the solvent to form a  cage around the R radical. This efficiency depends on temperature, nature of the solvent and structure of the metal complex.

A thermodynamical method would not have these problems since it its dependant upon enthalpies. However, the previously existing method only worked for large R groups and not for small groups like methyl. 

Using Hess’ Law and the equations prove ∆H2= ∆H5- ∆H5 
pyCo(DH)2R (s)+I2(soln) ( pyCo(DH)2RI (soln) +RI(soln)  ----EQ5 ∆H5
pyCo(DH)2R (soln) ( pyCo(DH)2R (s)       ----- Reverse of EQ6  ∆H6
add together to get

pyCo(DH)2R (soln) +I2(soln) ( pyCo(DH)2I (soln) +RI(soln)   ----EQ2 ∆H2
So

∆H2= ∆H5- ∆H6

Why did they take such care to show with their synthesis and with the reactions of pyCo(DH)2X?
They were trying to measure the  bond disruption energy of the cobalt-carbon. They had to make sure that the compound that they synthesis was what they wanted to create. And then they had to take care that when they were titrating with the Iodine they had to be sure that they were not getting readings from some side reaction. 

