pH sensitive capsules based on supramolecular assembly 
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Self-assembly based on nonlinear kinetics is a common feature of living organisms and controlling this mechanism is one of the key challenges in developing synthetic life [1]. Capsules based on self-assembly structures can be functionalised or modified to facilitate controlled release of sequestered or encapsulated chemical compounds of interest. Presence or absence of external stimuli can influence spatiotemporal properties as well as dissociation and reconstruction of Liesegang patterns formed from non-covalent interactions between melamine and cyanuric acid [2]. Therefore, capsules based on melamine cyanurate self-assembly can possess such tuneable properties. 


The aim of the study is to use a pH sensitive dye as a model system to investigate the dynamics and kinetics of these molecular boxes. In order to carry this out, the influence of molecular weights of fluorescein and other pH sensitive dyes on the spatiotemporal properties of LRs of melamine cyanurate formed in 1% agarose gel medium were examined. Spectral properties of the reaction diffusion self-assembly and disassembly of the LRs were then analysed using Agilent Cary 60 spectrophotometer to subsequently evaluate the diffusivity of particles in or out of the LRs. Fluorescein was chosen for the optical investigation because it has a pH dependent absorbance wavelength [3]. 


pH sensitive dyes were observed to have an influence on the spatial coefficient of rings formed. A low pH environment caused a hypsochromic shift of λmax and decrease in maximum absorbance as LRs were formed. Whereas a high pH environment lead to a relatively faster bathochromic shift of λmax and increase in maximum absorbance as the LRs were dissolved. 


This suggests that fluorescein is sequestered by the melamine cyanurate complex when the rings are formed and released relatively faster when they are dissolved. Further investigations must be carried out to determine a diffusion coefficient that quantifies this observation.
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