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 Abstract: 
 Controlled  drug  delivery  systems  play  a  critical  role  in  ensuring  the  targeted  and  sustained  release  of 
 therapeutic  agents,  thereby  improving  treatment  efficacy  and  patient  compliance.  Biodegradable 
 polymers  have  emerged  as  promising  materials  for  such  systems  due  to  their  ability  to  degrade  and 
 release  drugs  in  a  controlled  manner,  minimizing  side  effects  and  enhancing  therapeutic  outcomes. 
 This  thesis  focuses  on  the  design  and  synthesis  of  biodegradable  polymers  specifically  tailored  for 
 controlled  drug  delivery  applications.  The  research  aims  to  develop  novel  polymer  architectures, 
 optimize  synthesis  routes,  and  evaluate  their  performance  in  terms  of  drug  encapsulation,  release 
 kinetics,  biocompatibility,  and  degradation  properties.  Additionally,  this  study  aims  to  provide 
 insights  into  the  potential  applications  and  future  directions  of  biodegradable  polymers  for  advanced 
 controlled  drug  delivery  systems. 

 Chapter  1:  Introduction 
 -  Background  on  controlled  drug  delivery  systems  and  the  importance  of  biodegradable  polymers 
 -  Overview  of  biodegradable  polymer  properties,  degradation  mechanisms,  and  applications  in  drug 
 delivery 
 -  Research  objectives  and  outline  of  the  thesis 

 Chapter  2:  Design  and  Selection  of  Biodegradable  Polymers 
 -  Evaluation  of  different  classes  of  biodegradable  polymers,  including  polyesters,  polycarbonates, 
 and  poly(amino  acids) 
 -  Discussion  on  polymer  design  considerations,  such  as  molecular  weight,  hydrophilicity,  and 
 biocompatibility 
 -  Overview  of  the  structural  modification  and  functionalization  strategies  to  tailor  polymer  properties 
 for  drug  delivery  applications 

 Chapter  3:  Synthesis  Techniques  for  Biodegradable  Polymers 
 -  Description  of  common  polymerization  methods  for  biodegradable  polymers,  including 
 ring-opening  polymerization,  condensation  polymerization,  and  controlled  polymerization  techniques 
 -  Comparison  of  different  synthesis  routes,  considering  factors  such  as  reaction  conditions, 
 monomer  choice,  and  catalysts 
 -  Evaluation  of  the  polymerization  process  parameters  for  controlling  the  molecular  weight  and 
 polymer  architecture 

 Chapter  4:  Characterization  and  Evaluation  of  Biodegradable  Polymers 
 -  Overview  of  analytical  techniques  for  polymer  characterization,  including  spectroscopy  (e.g.,  FT-IR, 
 NMR),  thermal  analysis  (e.g.,  DSC,  TGA),  and  molecular  weight  determination  methods  (e.g.,  GPC) 
 -  Assessment  of  drug  encapsulation  techniques  and  evaluation  of  drug  loading  and  release  profiles 
 -  Analysis  of  polymer  degradation  behavior,  degradation  rates,  and  degradation  by-products 

 Chapter  5:  Performance  Evaluation  of  Drug  Delivery  Systems 
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 -  Examination  of  in  vitro  and  in  vivo  methods  for  evaluating  drug  release  kinetics,  release 
 mechanisms,  and  therapeutic  efficacy 
 -  Assessment  of  biocompatibility  and  cytotoxicity  of  biodegradable  polymers  and  their  degradation 
 products 
 -  Consideration  of  factors  influencing  drug  delivery  system  performance,  such  as  polymer 
 degradation  rate,  formulation  design,  and  physicochemical  properties  of  the  drug 

 Chapter  6:  Advanced  Applications  and  Future  Directions 
 -  Exploration  of  advanced  drug  delivery  systems  enabled  by  biodegradable  polymers,  including 
 microparticles,  nanoparticles,  hydrogels,  and  implantable  devices 
 -  Discussion  on  emerging  trends  and  future  directions  in  the  design  and  synthesis  of  biodegradable 
 polymers  for  controlled  drug  delivery 
 -  Consideration  of  challenges  and  potential  solutions  for  the  translation  of  biodegradable 
 polymer-based  drug  delivery  systems  to  clinical  applications 

 Chapter  7:  Conclusion 
 -  Summary  of  the  main  findings  and  contributions  of  the  thesis 
 -  Discussion  on  the  potential  impact  of  biodegradable  polymers  in  controlled  drug  delivery  systems 
 -  Recommendations  for  further  research  and  development  of  biodegradable  polymers  for  advanced 
 drug  delivery  applications 

 This  thesis  aims  to  contribute  to  the  design  and  synthesis  of  biodegradable  polymers  for  controlled 
 drug  delivery  systems.  By  exploring  the  selection  of  biodegradable  polymers,  optimizing  synthesis 
 techniques,  and  evaluating  their  performance  in  drug  encapsulation,  release  kinetics,  and 
 biocompatibility,  this  research  will  provide  valuable  insights  for  the  development  of  effective  drug 
 delivery  systems.  The  findings  will  help  advance  the  field  of  controlled  drug  delivery,  bringing 
 personalized  and  targeted  treatments  to  patients  while  minimizing  side  effects  and  improving 
 therapeutic  outcomes. 
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