
Research assistant (PhD/MSc) position available 
 

Fields of Research 
 
MSc/PhD in Pharmaceutical Chemistry/Technology 

Title: Novel redox-responsive linear disulphide polymers: Design, synthesis, characterisation and 

mechanism of disintegration 

 
 

Requirements 
 
1. Chemistry/Applied Chemistry/Pharmacy with min CGPA 3.3 or equivalent. 
2. Able to commit full‐time without any part‐time job. 
3. Able to complete given tasks within given period. 
 
 

Summary of research 
 
Many polymers have been developed as coatings for the use in colon-specific delivery and they 
exploit the physiological characteristics of the gastrointestinal tract. The degradation of polymers, 
either in the presence of bacterial enzymes or the low oxidation potential in the colonic condition, has 
received scientific interest due to selectivity. These include azo polymers, polysaccharide polymers as 
well as disulphide polymers. Furthermore, the intrinsic stability of a disulphide relative to thiol groups 
is determined by the redox potential of the environment since the formation or cleavage of the 
disulphide requires a suitable electron acceptor or donor.  At low redox potential, the disulphide bonds 
are reduced to thiols, thereby depolymerising and degrading these redox-sensitive polymers. Studies 
have been carried out on cysteine derivative branched chain disulphide polymers; however, the 
results failed to achieve the desired degree of polymer insolubility. The highly insoluble of branched 
chain polymers is the main reason of the failure. Therefore, we aim to synthesise a linear cross-linked 
disulphide polymers based on cystamine and cysteamine that exhibit an optimum degree of polymer 
solubility. The mechanism of disintegration of the synthesised polymers under simulated conditions 
and colon phantom will be compared. Briefly, the cross-linked disulphide linear polymer network is 
achieved by oxidation of thiol groups at its branching end. Polymer disintegration will then be 
conducted based on chemical reduction, in vitro simulated conditions and SPEC-CT imaging of the 
colon phantom. The outcome of this work is likely to produce a novel linear disulphide polymer based 
on cystamine/cysteamine. This study will provide fundamental scientific data of a polymer that has the 
potential to be a coating material for pharmaceutical products which could be a potentially superior 
delivery system than the limited number of commercialised colonic targeting systems currently 
available.  
 

 

Expected date of commencement 
 
July - Aug 2014 
 
 

Salary 
 
Stipend will be given based on personal qualification. 
Probation period: 3 months. 
 
 

Email 
 
Resume, academic transcript, SPM/STPM/matriculation certificates & other relevant documents to  
Dr. Lim Vuanghao (lvghao@amdi.usm.edu.my). Selected candidates will be informed for interview. 

mailto:lvghao@amdi.usm.edu.my

