
Protease decoration of the nanoemulsions: A tentative approach to 

enhance the oral bioavailability 

A. Mahmood (1), M. Sohail (2) 

(1)College of Pharmacy, Al Ain University, Abudhabi campus, Abudhabi, UAE. 
(2) Department of Pharmacy, COMSATS University Islamabad, Abbottabad, Pakistan 

Corresponding Author’ email: arshad.mahmood@aau.ac.ae  

 
1. Introduction – Mucosal barrier is a major hindrance to absorption of drugs via different surfaces in 

particular the gastro-intestinal tract (GIT) 1. Once dissolved in GIT, a significant amount of drug must 

permeate the mucosal barrier in order to have sufficient bioavailability. Active pharmaceutical moieties 

belonging to BCS class III and class IV have poor permeation across these membranes and therefore, 

require novel approaches to have enhanced oral bioavailability 2. The aim of this project is to explore 

whether immobilization of proteolytic enzymes (e.g. papain) to components used in development of nano-

emulsions can result in their enhanced penetration into mucus.  

 
Figure: Pictorial description of protease impact on mucosal penetration  

 

2. Experimental - Proteases such as papain, bromelain and trypsin can be covalently attached to a 

suitable carboxylic acid containing moiety via amide bond formation. Nano carriers comprising these 

conjugates are initially characterized for their size, surface charge, morphology, enzyme activity and drug 

loading. Afterwards, these carriers are evaluated in-vitro regarding mucus penetration potential and 

mucus permeation on freshly collected intestinal mucus and intact intestinal mucosa. 

 

3. Results and Discussion - Initially, promising results have been demonstrated in nano emulsified 

carriers with mean diameter ranging around 110-150 nm and surface charge between −7 to −0.5 mV. In 

comparison to control/unmodified carriers, proteolytic enzyme decorated nano-emulsions illustrate a 

controlled drug release, a higher mucosal permeation and a higher extent of mucus diffusion analyzed in 

silicon tube assay for enzyme modified carriers. Moreover, high degree of mucosal retention was 

observed during in-vitro evaluation on rabbit intact mucosa. 

4. Conclusions - Overcoming the mucus barrier and delivery of drug at absorption epithelial lining via 

proteolytic enzyme decorated nano-carriers seems a promising strategy for mucosal drug delivery and 

enhancing the oral bioavailability of drugs. 
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