q 45 papers published / 4 years q 6,6 M€ funding on the same period 1.

Exploring particle formation to control IMF properties

2.

Triggering the protection mechanisms to maximize survival of bacteria . et al., PRL 116, 118301 (2016).

3.

Redesigning the process for the production of whey/permeate powders

Small on top theory

Due to osmotic pressure, smaller colloids accumulate on the external part of the skin/gelled layer passing through its interstitial pores

Characterization of the sol-gel transition in dairy mixes

Drying-induced colloid behavior A coupled approach for a novel process q Feasibility of PST at pilot scale ? q Properties of the resulting powder / standard? q Resulting energy savings?

Triggering the protection mechanisms to maximize survival of bacteria

3.

Redesigning the process for the production of whey/permeate powders

  Control and study the drying kinetics § Record in situ deformation § Whey protein (WP) § Micellar casein (MC) § Single or mixed together Strategy -Study of the drying process on multi-scales § Mass balance § Elemental analysis by SEM (EDS) Over-representation of WP on the external part of the dry skin in WP/MC mixes: how to explain such behavior? BINARY COLLOIDAL MIXTURES Zhou J.et al., PRL 118, 108002 (2017). Fortini A

  

STLOpen Days 19-21 March 2019 5 Coupling methods Single droplet 3D / 2D Mono-disperse droplets Spraying cone of droplets Milk colloids PARTICLES PROPERTIES § Control drying history § Get homogenous samples § Analyze physical properties SCALE UP § Validate on an industrial scale § Control powder properties
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	Resistant strain
	selection,
	Cross-protection
	via sublethal
	stresses, etc.

Protective food grade constituents: Carbohydrates, proteins, polymers, minerals Optimize/moderate drying conditions: multistage, belt, etc. Stirring Coupling strategies to improve probiotics viability? Strategies in probiotics drying research STLOpen Days 19-21 March 2019 12

STLOpen Days 19-21 March 2019 ⬈ concentrate DM, but limiting viscosity / pumping and spraying 17

  

	Concentration	Spray drying
	6 > 60 % DM	60 > 97% DM

Current bottlenecks in whey/permeate powder production

Batch crystallization Whey or permeate powder Liquid whey or permeate

  

	Falling-film	Multi stage
	evaporators	dryer

SEC (kJ.

kg -1 water) 418 kJ.kg -1 5256 kJ.kg -1 x 10 55% of the overall energy for # 4% of the water removed Innovative process PST based on thin-film rotary evaporator where viscosity is controlled by a vigorous mechanical treatment that maintains a fluid flowing state at high DM STLOpen Days 19-21 March 2019 18

  

	Concentration	Spray drying
	6 > 60 % DM	60 -97% DM

PST: a new process for whey/permeate powder production

Batch crystallization Whey or permeate powder Liquid whey or permeate

  

	Falling-film evaporator		
	16 t			1,2 t
	1,6 t	60 > 80 % DM Over concentration	Granulation
	1,2 t	2 Thin-film horizontal rotary evaporators	Final drying
				88 > 97 % DM
				2,4 t
				Whey or
				permeate
				powder
				1,2 t

Similar powder characteristics, lower energy requirements