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Project under the Science Fund: New Polymeric Pharmaceutical Forms with Potential 

Antitumour Activity 

Project leader:Assoc. Prof. Rumyana Cherkezova, PhD 

 The main research goal of this project is to synthesize new polymeric anticancer 

prodrugs. Poly(oxyethylene Н-phosphonate) was used as apolymer carrier; the drug that is 

known for its therapeutic benefit in treating cancer is paclitaxel, which usefulness is limited 

due to its toxic side effects. Organic synthesis was performed and resulted inhigh-molecular 

weight compounds based on phosphorus-containing monomers. Synthesized polymeric 

productswere characterized using the NMR, IRS and DSC methods. Polymericpharmaceutical 

forms (also called conjugates) were developedbased on the low-molecular weight 

drugpaclitaxel immobilized onto the polymer carrier. In addition to NMR, IRS and DSC, the 

obtained polymer conjugateswere also characterizedby a biological evaluation. It includedan 

in vitro study of the polymer conjugate and the results revealed that polymeric pharmaceutical 

drug forms showed cytotoxicity comparable to that of paclitaxel to ahuman lung cell line. 

Taking into consideration thestrict requirements forpharmaceutical forms, anin vivo 

experimental animal study was also carried out. 

 The key conclusionsthat can be drawn from the scientific research are: firstly, 

establishment of strong interactions between paclitaxel and the polymer carrier thatdetermine 

drug dispersion in the polymer matrix, and secondly, the biological evaluation shows that the 

polymer conjugate prevents the toxic effectconnected with weight loss. 

Therefore, the therapeutic options presented in the project arenoteworthy for the fact 

that the multiagent therapy is preferred tomonotherapy in treatment and prophylaxis of 

illnesses such as cancer. It is fully justified to expect even more complex polymers that will 

be a new and considerably larger addition to the approaches used up to date incancer 

activities. Results arising fromnumerous studies (improved water solubility oflipophilic drugs 

and significantly reduced side toxic effects) give good reasons for the future development of 

polymeric pharmaceutical forms with a view to improving the treatment quality and 

efficiency for millions of patients. 
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