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• Grass-based beef and dairy sector 

• Sustainable, green & clean 

• Lower carbon foot-print 

• €12b food export, ~10% growth p.a. 
• €400m China,  €380m Korea, €40m Japan 

• 90% of beef, dairy and ingredients exported 

• ~10% of world’s infant formula 

Food Chemistry and Technology Department  
What drives our research? 

Science of milk to 
finished product 

Protein chemistry 
and behavior 

during processing  

Pro vide 
customized 

training courses 

Produce highly 
skilled graduates  

Novel process 
technologies and 

PAT 

Colloidal science, 
food structure and 

soft matter 

Deliver analytical 
and technical 

services 

Collaborative 
research with 

industry partners 
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Working with INRA/VOMM to 
develop sustainable alternative 
to spray drying 

Novel process 

PST technology 
in collaboration 
with Pierre 
Schuck  
(INRA) 

Targeted benefits: 
• Low Energy Cost 
• Low footprint 
• Low CAPEX 
• Proven concept for permeate/whey drying 

Scientific programme: 
• Increased understand of superconcentrate 

behaviour 
• Limiting factors e.g. composition etc.  
• Development of novel powder structures 

with similar or improved functionality to 
spray dried products 

FC&T Innovative Drying Platform 

Wet process: 
• Optimisation of 

standard 
processes 

• Novel wet-
process design 

PAT tools:  
• Online 

monitoring of 
heat induced 
changes to 
formulations 

Drying optimisation: 
• Use of drying 

kinetics to 
optimise dryer 
conditions 

• Stickiness 
analytics 

Powder 
microstructure: 
• Optimise 

rehydration/flow 
properties 

• State of the art 
imaging 
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Teagasc 

Formulation 
Wet processing & 

Drying 
 

Scale-up 
Physicochemical 

analysis 
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(High speed 

camera) 
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Department of Food 
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Novel 
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University of 
Ulster  

(BMSRI) In-line 
Photonics-

based 
sensors, 

Raman, IR 
 

Dynamic 
nano-scale 
imaging of 
powder 
hydration 

Off-line 
testing 

modules 
(flow cells) 

3D Micro-
CT 
analysis 
of bulk 
powder & 
particles  
 

Industry advisory group 
To ensure industry relevance 

Sensors Formulation & processing Advanced Imaging 

DAIRYDRY Powder Functionality Platform  



Cavitator Promass I300 
(viscometer/flowmeter) 

0.00

10.00

20.00

30.00

40.00

50.00

HS1     HS2 HS1C1  HS2C1 HS1C2  HS2C2

Vi
sc

os
ity

 (m
Pa

.S
-1

) 

Validation of New Technologies  



Further Valorisation of Milk by Fractionation 

Animal Breed - Milk Compositional and Technological 
Traits for Functional Ingredients with Health Benefits 



Process Analytical Technologies (PAT): 
 Monitor & Control of Dairy Processes 

e.g. concentrate behaviour 
 Quality sensors e.g. temperature 

   3D Printing Technologies:  
 Design & Printing of: 

 Structured Dairy  
 Food Prototyping 

Next Generation Robotics: 
 application of robotics, PAT & image analysis tools 

 New quantitative methodologies for powder quality  

FC&T Food IT Platform 
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