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ABSTRACT 

The purpose of this study was to construct biopolymer-based oil-in-water emulsion formulations for 

encapsulation and release of poorly water soluble model compounds naproxen and ibuprofen. Class 

II hydrophobin protein HFBII from Trichoderma reesei was used as a surfactant to stabilize the 

oil/water interfaces of the emulsion droplets in the continuous aqueous phase. Nanofibrillated 

cellulose (NFC) was used as a viscosity modifier to further stabilize the emulsions and encapsulate 

protein coated oil droplets in NFC fiber network. The potential of both native and oxidized NFC 

were studied for this purpose. Various emulsion formulations were prepared and the abilities of 

different formulations to control the drug release rate of naproxen and ibuprofen, used as model 

compounds, were evaluated. The optimal formulation for sustained drug release consisted of 0.01% 

of drug, 0.1% HFBII, 0.15% oxidized NFC, 10% soybean oil and 90% water phase. By comparison, 

the use of native NFC in combination with HFBII resulted in an immediate drug release for both of 

the compounds. The results indicate that these NFC originated biopolymers are suitable for 

pharmaceutical emulsion formulations.  The native and oxidized NFC grades can be used as 

emulsion stabilizers in sustained and immediate drug release applications. Furthermore, 

stabilization of the emulsions was achieved with low concentrations of both HFBII and NFC, which 

may be an advantage when compared to surfactant concentrations of conventional excipients 

traditionally used in pharmaceutical emulsion formulations.  
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