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Interest has been rising in smartly designed encapsulation system 
for food applications, to achieve controlled post-stomach delivery 
of functional ingredients, so that they can produce a desired 
physiological or physical-chemical effect. A range of materials and 
techniques have been investigated for the production of 
microcapsules that respond to a specific release trigger. 

Introduction 

This project was initiated to design and test an encapsulation system 
that releases functional ingredients in the ileum. As a start, approaches 
that have previously been attempted for targeted delivery have been 
reviewed. In our project, key requirements include the use of food grade 
ingredients, and the delivery of lipophilic molecules. Therefore, an O/W 
emulsion with multi-layered interface to control digestion seems like a 
promising system. The digestion and release from the microcapsules will 
be tested both in vitro and in vivo, which constitutes a strong point for 
assessing their performance and relevance as food supplements. 

The approach of current PhD project 
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Relevance 

This graph shows the results of a search 
conducted on the Web of Science on March 
18th 2014 for the topic “capsule AND delivery 
AND food”. The amount of citations increased 
substantially over the last decade; our 
findings are summarised in this poster. 
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(Solid)(Nano) 
particles1–4 5 6 

Biopolymers 13–16 

Synthetic 
copolymers 9–12 

Encapsulation 
material 

Functional 
ingredient 

Encapsulation 
technique 

Low MW 
emulsifiers 7,8 

Spray drying 

Emulsion based 
8,15,25,26 

Fluid bed coating 

Extrusion 

Supercritical fluid 

Coacervation 27 

Liposomes 28 

Antioxidants 17 

Poly-unsaturated 
fatty acids 2,25 

Vitamins 7 

Probiotics 29–32 

Other bioactive 
components 25,28,32–34 

Flavours 35,36 

Enzymes 22,37 

Mechanical stress 

Ultrasound 38 

pH 12,18,39,40 

Release trigger 

Temperature 41 

Ionic strength 

Pickering 
stabilization 5 

Self-assembling 42 

Layer by layer 6,21–24 

Fibrillar structures 
18,19 

Induced by solvent 
change/removal 20 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ri7TLZYDhWhvaM&tbnid=mbryawxKzbSrLM:&ved=0CAUQjRw&url=http://www.bramaproject.eu/who-we-are/wur/&ei=IWhSUpiOIIrN0QXUvICoBA&bvm=bv.53537100,d.d2k&psig=AFQjCNGP4RRDm0plv8qMfEnTNT1sfJl8tg&ust=1381218707207246
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=t3Q4n5eL5CH9QM&tbnid=hDhWMOAAZkxVRM:&ved=0CAUQjRw&url=http://www.inmindd.eu/team/maastricht-university/&ei=X2hSUru8KYWA0AWJi4C4Dw&bvm=bv.53537100,d.d2k&psig=AFQjCNEwMV0pFHk2gXG5vNOt_Nv-mF9m3Q&ust=1381218773879357

