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 Abstract: 
 Understanding  the  interaction  between  drugs  and  biomolecules  is  crucial  for  the  development  of 
 new  therapeutic  agents  and  the  optimization  of  drug  design.  Spectroscopic  techniques  provide 
 valuable  insights  into  the  molecular  interactions  between  drugs  and  biomolecules,  including 
 proteins,  nucleic  acids,  and  lipids.  This  thesis  aims  to  investigate  the  interaction  between  drugs  and 
 biomolecules  using  various  spectroscopic  techniques,  such  as  UV-visible  spectroscopy,  fluorescence 
 spectroscopy,  and  nuclear  magnetic  resonance  (NMR)  spectroscopy.  The  research  will  involve 
 studying  the  binding  modes,  affinity,  and  thermodynamics  of  drug-biomolecule  interactions,  as  well 
 as  elucidating  the  structural  changes  and  conformational  dynamics  induced  by  drug  binding. 
 Furthermore,  this  study  aims  to  provide  insights  into  the  rational  design  and  development  of 
 effective  drug  molecules  based  on  their  interaction  with  biomolecules. 

 Chapter  1:  Introduction 
 -  Background  on  the  importance  of  studying  drug-biomolecule  interactions  in  drug  discovery  and 
 development 
 -  Overview  of  spectroscopic  techniques  and  their  applications  in  drug-biomolecule  interaction 
 studies 
 -  Research  objectives  and  outline  of  the  thesis 

 Chapter  2:  Principles  of  Spectroscopic  Techniques 
 -  Explanation  of  the  basic  principles  and  instrumentation  of  UV-Visible  spectroscopy,  fluorescence 
 spectroscopy,  and  NMR  spectroscopy 
 -  Discussion  on  the  advantages  and  limitations  of  each  spectroscopic  technique  in  studying 
 drug-biomolecule  interactions 
 -  Brief  overview  of  other  spectroscopic  techniques  that  can  complement  the  study  of 
 drug-biomolecule  interactions,  such  as  infrared  spectroscopy  and  circular  dichroism 

 Chapter  3:  UV-Visible  Spectroscopy  in  Drug-Biomolecule  Interactions 
 -  Overview  of  the  theory  and  applications  of  UV-Visible  spectroscopy  in  studying  drug  binding  to 
 biomolecules 
 -  Examination  of  UV-Visible  spectroscopic  techniques,  such  as  absorbance  and  spectrophotometric 
 titration,  for  characterizing  drug-biomolecule  interactions 
 -  Discussion  on  the  factors  affecting  drug  binding,  including  binding  constants,  stoichiometry,  and 
 the  influence  of  pH,  temperature,  and  co-solvents 

 Chapter  4:  Fluorescence  Spectroscopy  in  Drug-Biomolecule  Interactions 
 -  Explanation  of  the  theory  and  applications  of  fluorescence  spectroscopy  in  studying  drug 
 interactions  with  biomolecules 
 -  Examination  of  fluorescence-based  techniques,  such  as  fluorescence  quenching,  resonance  energy 
 transfer,  and  fluorescence  anisotropy,  for  probing  drug-biomolecule  interactions 
 -  Analysis  of  fluorescence  spectra  to  determine  binding  constants,  binding  sites,  and  thermodynamic 
 parameters 
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 Chapter  5:  NMR  Spectroscopy  in  Drug-Biomolecule  Interactions 
 -  Introduction  to  the  theory  and  applications  of  NMR  spectroscopy  in  studying  drug  binding  to 
 biomolecules 
 -  Exploration  of  NMR  techniques,  such  as  chemical  shift  perturbation,  relaxation  measurements,  and 
 NOE  (nuclear  Overhauser  effect)  experiments,  for  investigating  drug-biomolecule  interactions 
 -  Discussion  on  the  determination  of  binding  affinities,  binding  modes,  and  structural  changes 
 induced  by  drug  binding  using  NMR  spectroscopy 

 Chapter  6:  Rational  Drug  Design  and  Development 
 -  Integration  of  spectroscopic  findings  into  the  rational  design  and  optimization  of  drug  molecules 
 -  Case  studies  highlighting  the  use  of  spectroscopic  techniques  in  the  development  of  drugs 
 targeting  specific  biomolecules 
 -  Discussion  on  the  potential  impact  of  drug-biomolecule  interaction  studies  on  drug  discovery  and 
 personalized  medicine 

 Chapter  7:  Conclusion  and  Future  Directions 
 -  Summary  of  the  main  findings  and  contributions  of  the  thesis 
 -  Discussion  on  the  implications  of  studying  drug-biomolecule  interactions  using  spectroscopic 
 techniques 
 -  Suggestions  for  future  research  and  advancements  in  spectroscopic  methods  for  drug  interaction 
 studies 

 This  thesis  aims  to  contribute  to  the  understanding  of  drug-biomolecule  interactions  through  the  use 
 of  spectroscopic  techniques.  By  investigating  the  binding  modes,  affinity,  and  structural  changes 
 induced  by  drug  binding  to  biomolecules,  this  research  will  provide  valuable  insights  into  the  design 
 and  optimization  of  drug  molecules.  The  findings  will  contribute  to  the  development  of  effective 
 therapeutic  agents,  personalized  medicine  approaches,  and  the  advancement  of  drug  discovery  and 
 development  processes. 
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