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CONCLUDING REMARKS 
 
 

In this thesis I investigated the formation of host-guest inclusion complexes and 

thermodynamic properties of some imperative molecules  with the manifestation of  

diverse interaction by physicochemical method.For inclusion complex  of various bio-

molecules and ionic liquids with α and β-cyclodextrins as host giving emphasis 

particularly towards there formation, stabilization, carrying and controlled release 

without chemical modification and various interaction of different solute solvent 

concequence by different dependable methods like 1H NMR spectroscopy, FTIR 

spectroscopy, SEM,DSC  UV-visible spectroscopy, high resolution mass spectrometry,  

surface tension study, conductivity study, pH study, solution density, viscosity, 

refractive index. These studies primarily focus on the encapsulation of the studied 

guest molecules i.e. amino acids, drugs and ionic liquids in the hydrophobic cavity of α 

and β-cyclodextrins. The stoichiometry, association constants and thermodynamic 

parameters for the inclusion complexes have been determined to communicate a 

quantitative data regarding the encapsulation of the bio-molecules inside into α and β-

cyclodextrins. 

The findings are discussed chapter wise as follows 

Chapter-IV explains that the values of the limiting apparent molar volume (ϕV
0) and 

viscosity B-coefficient indicate the presence of strong solute–solvent interactions of 

alkali halide between L-valine and water molecule and temperature. The refractive 

index and the molar refraction values also agree to the same facts. 

CHAPTER X 
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Chapter-V illustrates that the FT-NMR spectra, DSC study show that the natural amino 

acid L-Cystine forms host-guest inclusion complex with both the CYDs. Further 

inclusion complexation was more complexation β-CD compared to the α-CD. SEM 

morphology also suggests that. These two inclusion complexes should have many 

applications in the field of bio-chemistry and medical research as it is non-toxic for the 

body. 

In Chapter-VI the extensive study of IL, [emim][TSO4]in DMF, DO and THF leads to the 

conclusion that, the salt is more associated in DO than the other two solvents. It can 

also be seen that in the conductometric studies in THF and DO, the IL mostly remains 

as triple-ions than ion-pairs but in DMF remains as ion-pairs. There is more ion-solvent 

interaction in DO than THF. The experimental values obtained from the volumetric, 

viscometric studies suggest that in solution here is more ion–solvent interaction than 

the ion–ion interaction and the extent of ion–solvent interaction of IL in DO, THF and 

DMF respectively. 

Chapter-VII highlights  with the help of spectroscopic and physicochemical studies 

like surface tension ,conductance, NMR,FT-IR and mass saws  that the 3-(2-Napthyl)-D-

alanine form host–guest ICs  with both α and β-CYD both in solution and the solid state. 
1H NMR confirms the inclusion in the apolar cavity of both CYD molecules, while 

surface tension and conductivity measurements suggest a 1 : 1 stoichiometry. Solid 

state characterizations have been carried out by FT-IR, confirming their formation also 

in the solid state. Considerately of electrostatic interaction, multiple C-H--∏ 

interactions, hydrogen bond D-NA encapsulated in to the cavity of both CYD. The 

inclusion phenomenon has been found to be more favorable in the case of β-CYD than 

the α-CYD. In the present study we investigate the nature of formation and 

stoichiometry of inclusion complexes of α and β-CYD with D-NA in the aqueous 

medium can be useful in specific amino acid, peptides with suitable binding group as 

controlled delivery systems in the field of modern biomedical sciences. 
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In Chapter-VII the values of the limiting apparent molar volume (ϕV0) and viscosity B-

coefficient indicate the presence of solute–solvent interactions between Asparagine 

and glutamine  in aqueous solution of Acetaminophen and water  molecule and 

predominates at higher temperature whereas the solute-solute interaction intensifies 

at lower temperature. The solute –solvent interaction higher at low concentration and 

solute –solute interaction at higher concentration. (δ2V0/δT2)P values are negative 

indicates the structure breaker of solute in solution. The solute solvent  interaction of  

two amino acid in acetaminophen solution  in aqueous medium have been investigated 

by molar conductivity at three different temperature indicate the non covalent 

interaction among them and causing  an increase of hydrodynamic radii of ions and a 

decrease of their ionic mobility hence decrease  in molar conductance. The strong 

intermolecular hydrophobic –hydrophobic  attraction and other non covalent 

hydrophilic-π interaction, columbic attraction etc must develop amino acid . The 

experimental data shows solute –solvent interaction of glutamine more than 

asparagines in aqueous acetaminophen solution. The refractive index and the molar 

refraction values also agree to the same facts. 

In Chapter-IX emphasizes to the help of spectroscopic and physicochemical studies we 

reached the conclusion that the Valporic acid form host–guest ICs  with both α and β-

CD both in solution and the solid state. 1H NMR confirms the inclusion in the apolar 

cavity of both CD molecules, while surface tension and conductivity measurements 

suggest a 1 : 1 stoichiometry. Solid state characterisations have been carried out by  

FT-IR, confirming their formation also in the solid state. The inclusion phenomenon 

has been found to be more favorable in the case of β-CD than the α-CD. In the present 

study we investigate the nature of formation and stoichiometry of  inclusion complexs 

of α and β-CD with VA  in the aqueous medium can be used as controlled delivery 

systems in the field of modern biomedical sciences. 
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