Investigation of the decomposition products and kinetics of degradation of ZIF-8 in lactic acid
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Metal-organic frameworks (MOFs) are one of the most attractive carriers for targeted drug delivery. Due to their flexible structure with a combination of unique properties such as crystallinity, porosity, and the presence of strong metal-ligand interactions, they provide a good outlook for targeted drug delivery [1]. 
Among MOFs, ZIF-8 which consists of (Zn(mim)2, mim = 2-methylimidazolate) is considered one of the most promising substances for drug delivery systems due to their ability to degrade in acidic media [1]. The extracellular environment in a tumor is more acidic than in normal tissues because of a “Warburg effect”. A large amount of lactate secreted by the tumor cells [2]. Therefore, we chose lactic acid as the substance that acidified ZIF-8 particles. However, ZIF-8 can be degraded not only in the presence of lactate but also in the presence of various ions [3]. In this work, we concentrated on phosphorus ions because they are included in PBS, which is a buffer solution for studying the release kinetics of encapsulated molecules in MOFs [1]. The comparison of Hmim release in PBS solution and NaCl (reference solution) will lead us to a better understanding of what is influenced on the decomposition rate of ZIF-8 to a greater extent: the influence of phosphate groups or pH of the solutions. 
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Moreover, for considering ZIF-8 in biomedical applications especially in drug delivery, for future application and for the transition from in vitro to in vivo experiments, a compound must be biocompatible. To make sure that the drug@ZIF-8 system can be used for targeting drug delivery, it is necessary to evaluate the toxicity of the decomposition products [4]. Thus, the second goal of this research is to investigate the influence of these products on normal cells.
Figure 1. – Scheme of degradation ZIF-8 in PBS and NaCl solutions.
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