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Lysosomal storage diseases (LSDs) are a group of over 70 diseases that are characterized by lysosomal dysfunction. Many LSDs originate from mutations that affect the proper folding of the enzyme in the endoplasmic reticulum (ER). The misfolded enzyme is then re-directed to the ER-associated degradation pathway instead of being directed to the lysosome. This leads to the accumulation of substrates inside the lysosome (“storage”), which ultimately results in cell dysfunction and cell death.
The use of pharmacological chaperones (PCs) is an emerging enzyme enhancement therapeutic approach for the treatment of protein misfolding diseases. PCs are small molecules that act by stabilizing the native conformation of the mutant enzyme, allowing more molecules to escape the ER-associated degradation pathway and ultimately resulting in increased amounts of the enzyme in the lysosome. Therefore, the activity of the mutated proteins is partially rescued, which has a favorable impact on the patient status and the rate of disease progression. 
Ambroxol hydrochloride (AH) has recently been shown to act as a PC for the lysosomal enzyme β-glucocerebrosidase (GCase). Mutations in the gene encoding GCase cause Gaucher's disease, which is the most prevalent LSD. Deficiency of GCase results in the accumulation of glycosphingolipids, primarily in macrophages, and the development of hepatosplenomegaly, anemia, skeletal lesions and central nervous system dysfunctions. AH stabilizes the proper folding of GCase favoring its trafficking to the lysosome. Its effectivity has been demonstrated using both in vitro and in vivo models and is currently in clinical trials.
Since the use of PCs is a therapeutic paradigm recently launched, encapsulation into carriers to regulate their release has not yet been explored. With this aim, we have designed a multilayered system based on poly(-caprolactone) (PCL), which is an FDA-approved biodegradable polymer widely used for biomedical applications. We have successfully encapsulated the AH into electrospun PCL microfibers and have protected the resulting fibrous matrix with a coating that regulates its release. This protection has been achieved by sandwiching the AH-loaded matrix between two PCL nanomembranes obtained either by spin-coating or by dip-coating.
We have conducted release experiments in physiological media to evaluate the kinetics of the PC release. While we observe a fast release of AH from the original fibrous scaffolds, which occurs in less than an hour, we have been able to control this quick release with the additional external coatings. Thus, the AH release extends to weeks and months when coated fibrous scaffolds are prepared by dip-coating and spin-coating, respectively. Using a fluorogenic substrate-based assay, we have also verified that the released PC maintains its bioactivity, protecting GCase against induced thermal denaturation.
Altogether, our results demonstrate that dosage of AH to increase the activity of misfolded GCase can be regulated with these PCL-coated scaffolds.
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