
Abstract 

In every day life the immiscibility of polar and non-polar components is a common 

problem. For instance molten chocolate coating already firms up, if it encounters the slightest 

bit of water. A smart possibility to overcome this problem is the use of microemulsions, 

which contain at least a polar, non-polar and an amphiphilic component. The formulation of 

bio-compatible microemulsions is limited by the choice of surfactants permissible for 

applications in food, pharmaceutics and cosmetics. This work presents a progress and first 

milestones in formulating food-grade microemulsions which are suitable for all these 

applications. Triglycerides and phospholipids are edible, organic and thus the favored 

components. Microemulsions based on these were investigated. The first milestones towards 

the formulation of food-grade microemulsions are presented. Performed SANS measurements 

show, that microemulsions of the type H2O/NaCl – triglyceride – phospholipid – edible co-

surfactant exhibit a bicontinuous structure. Systematic studies were performed on how these 

microemulsions can be tuned regarding temperature range, surfactant mass fraction and 

structure. Therefore, the influence of bio-compatible hydrophilic, hydrophobic and 

amphiphilic components on the phase behavior was investigated separately in well known 

(not food acceptable) model systems. Based on this work, a novel technique to introduce a 

polar into a non-polar phase and vice versa using a microemulsion or lamellar phase at low 

surfactant mass fractions was developed. This new invention of eXpandible moisture adapting 

sheets (X-mas) highlights the many possibilities of edible microemulsion for industrial 

exploitation. 


