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6-Mercaptopurine (6MP) is a drug with a different spectrum of activity. In small doses it has an anti-inflammatory 

effect, in higher doses it is immunosuppressive, and in the largest doses it is cytotoxic [1, 2]. This drug is used mainly in 

the treatment of blood cancers especially Acute Lymphoblastic Leukemia, but also in diseases such as rheumatoid 

arthritis, Crohn's disease, inflammatory bowel disease, systemic lupus erythematosus [3, 4, 5, 6]. 

The main limiting reason for the use of this drug is its poor bioavailability, which is ranges from 10% to 50%, 

averaging around 16%. This is because 6MP is characterized by poor water solubility (0.170 µg / ml) and a short half-life 

in the body. The short half-life is due to the rapid renal clearance of the compound. [1, 2, 7, 8] 

 One way to overcome drug delivery problems is to use carriers that release the drug in a controlled manner. Creating 

such carriers is a pioneering direction of science that requires a multidisciplinary approach. Current 6MP carriers are 

based on the creation of a disulfide bond between the carrier and the drug that is released by glutathione (GSH), sufficient 

amounts of which must be present in the cell to release the drug [9, 10]. Therefore, a 6MP carrier should be created, which 

will release the drug under the influence of body fluids. It should also release the drug gradually and be biocompatible. 

In our work, for the first time, we have developed a mercaptopurine delivery system using two types of zinc zeolites.  

The prepared materials were characterized by a number of research techniques. All techniques confirmed the 

effective ion exchange in zeolites, as well as the sorption of the drug on the surface of the prepared carriers. Drug sorption 

studies have shown that zeolite Y retains more drug than zeolite X. Release studies performed in simulated body fluid 

(SBF), suggested that the drug was retained on the surface of the carriers by coordination bonds. Such bonds can be 

formed because 6MP has nitrogen and sulfur atoms in its structure, which have lone electron pairs capable of this type of 

bonds [11]. This is indicated by a gradual release of 6MP with no visible initial burst release. During the first 10 hours, 

both carriers released approximately 30% of retained drug. After this time, the release from the zeolite Y accelerated. 

This may be due to clogging of the pores in zeolite X, which are smaller than in zeolite Y. Both zeolites X and Y released 

large amount of drug. In our opinion this material can be used as an effective carrier for 6-mercaptopurine. 
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