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Polymer drug  delivery based on poly glycerol adipate                    
During (2013-2016) I was in the United kingdom for studying  PHD and my project was the concept pf polymer-drug conjugates is now well established with several such conjugates having reached clinical trials and in one case approved as an orphan drug. Many of the polymers used in these conjugates suffer from being non biodegradable or poorly biodegradable due to the difficulty of making biodegradable polymers with useful pendant functional groups. In this project we propose to use the novel poly(glycerol adipate) [PGA] as carrier protein. This has the advantage of being a polyester which is very readily biodegradable within the endosomal compartment of cells so drug release is particularly easy to attain we will use methotrexate as the demonstration anti-cancer drug as it has a potent anti-cancer activity and a convenient free carboxyl group for conjugation , however as the polymer is of a low molecular weight we plan to use PEGylated PGA copolymers which we hope to assemble in small polymeric micelles to produce a long circulating delivery system. In this project we will therefore prepare the polymer, conjugate it to drug and assess both physical and invitro biological properties of these polymer drug conjugates.    
















Abstract for MSc degree


In the work described in this thesis , bromohydrocarbon compounds ( aliphatic , cyclic , aromatic types ) were used as chain transfer agent for bulk polymerization of methylmethacrylate monomer at ( 80 C) in the dark. 
 Dibenzoyl peroxide is used as initiator and the bromohydrocarbons used are :
 
Bromoethane , Bromopropane , Bromohexane , 2-Bromoheptane , Bromoctane ,
2-Bromo-2-methylpropane , Bromocyclobutane , Bromocyclopeptane , Bromocyclohexane , Bromobenzene .
 
The chain transfer constant have been deduced by utilizing Mayo equation from the linear relationship between inverse degree of polymerization (1/pn) verses the radio of concentration of chain transfer agent to monomer concentration ({S} / {M}) . 

        The chain transfer constant is presented by the ratio between the rate of chain transfer constant (Kfs) to the rate of propagation constant (Kp). 
         The chain transfer constant (Cs) values ranged from ( 0.06 to 1.4 ). 
It seems that the value of chain transfer constant are increasing according to the following trend : 

Bromobenzene >Bromocyclohexane > Bromocyclopeptane> Bromocyclo-obtane> Bromoctane> 2-Bromo-2-metylpropane> 2-Bromoheptane > Bromohexane > Bromobutane > Bromopropane > Bromoethane. 

Bromobenzene posses higher value for chain transfer constant and this is expected because the formation of phenyl radical with high resonance stability when it lost bromide atom during the chain transfer process. 

          Through the polymerization experiments , inhibition or retardation were not detected under the experimental condition employed . This reflect the polymerization process is not complicated. 
          The number average molecular weight (Mn) of the poly(methylmethacrylate) were calculated by viscometric technique and from (Mn) th average degree of polymerization (Pn) were deduced. 
           The activation energy for the chain transfer reaction to Bromobutane , Bromocyclobutane , Bromobenzene were determined and found to be equal to ( 42.5 , 23.4 , 9.07 ) KJ/mole respectively . These values were consistence with the value of the chain transfer constant (Cs). 
            The end group is identified by sodium fusion technique and infrared spectrophotometry. 
      The carbon-bromo bond in the polymer end is successfully hydrolyzed (hydroxyl group ) , and this off course produse hydroxyl ended poly(methymethacrylate) with a wide industrial applications . 



