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• Food Processing

• Advanced Technologies:   Shockwave – PEF  - Packaging

• Drivers for Innovation:    
• Health & Wellbeing
• Demographics
• Health & Hunger
• Urbanization
• Small(er) Scale Processing
• Like Meat ?

• Conclusion
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Food processing





















FOOD PROCESSING



Processing Innovation Networks:
HighTech Europe (FP7-NoE)  www.hightecheurope.eu, 

www.foodtech-portal.eu

Recapt (FP7-KBBE) www.recapt.org

Shockwave Processing:
ShockMeat (FP7-KMU) www.shockmeat.eu

Pulsed Electric Fields: 
HST FoodTrain (FP7-MC) http://hstfoodtrain-itn.eu
OILPULSE (FP7-KBBE) http://oilpulse.cric-projects.com
SMARTMILK (FP7-SME) 
Novel Q (FP6) www.novelq.org
…

Packaging: 
NAFISPACK (FP7-KBBE) www.nafispack.com
ISA-Pack (FP/-KBBE) www.isapack.eu
SUCCIPACK (FP/-KBBE) www.succipack.eu
…

FOOD PROCESSING in EU Projects
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• Pulsed electrical fields
• Electron beam 
• Ohmic heating
• Infrared heating
• Cold plasma 



PEF
Principle

PEF
preservation

PEF
extraction
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Principle Overview
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• Extrusion
• Shock waves
• High pressure 

homogenisation
• Super critical fluid extraction 

(SCFX)
• Ultrasonic cutting
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Wet Extrusion
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• Edible coatings
• Active packaging
• Intelligent packaging
• Biodegradable packaging film
• RFID



Share of Advanced  Packaging Technology Breakup, 
By Types (2010)

Advanced Packaging Trends 

Advanced Packaging Methods



Freshness Indicators

Packaged golden drop with food spoilage indicator label. 
Green = fresh; orange = warning

Intelligent Packaging



• Pulsed electrical field PEF processing as liquid pasteurization method is
industrialized since 2006

• Pulsed electrical field PEF processing could be combined wi th spore reduction like cross
filtration

• High Pressure Processing HPP is already used in industry for multi category
products

• High Pressure Processing HPP is mainly used for preservatio n, but only less for
modification

• Shockwave treatment can reduce meat maturation from 2 weeks to 2 days

• Ohmic heating : dehydration, fermentation blanching, thawing, on-line d etection of
starch gelatinization, fermentation, peeling, dehydrati on, and extraction.

• Irradiation : food or food ingredient must be labelled

• The concept of intentional migration of substances, like an tioxidants and preservatives

from the package into the food are new perspectives for the food packaging .

Status of some Innovative Technologies







Leaders of
Food Economy

FOOD AND DRINK INDUSTRY WORLDWIDE, 2009



Drivers for Innovation: Health & Wellbeing



Food for a healthy life



RIBA (Robot for Interactive Body 
Assistance) from RIKEN-TRI 
Collaboration Center for Human-
Interactive Robot Research(RTC), 
Japan

Car-o-bot (third generation)
Product vision of a mobile robot assistant 
to actively support humans in domestic 
environments (Fraunhofer IPA, Germany)

Percentage of Population older than 
65  (Data from The Australian Network 
for Universal Housing Design, 2010) 

Drivers for Innovation: Demographics



Food for Robot Assistance Systems  

Allowing a largely self determined life for handicaped persons

Challenges:

Texture

Taste Varieties

Shelf Life

Packaging

Storage



Drivers for Innovation: Health &  Hunger 



Drivers for Innovation: Urbanization







Production approaching
Consumption



Urban Food  Production

Kitchen Garden

Rooftop Vegie Production Fassade Algea Cultivation

Urban Lifestock







Food  Logistics



Food  Trade ,  Production







Extreme Food Calorie Demand in Urban Agglomerates



SUN           +          WATER

WHEAT

RICE

LIFESTOCK PROD. SYS.
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Drivers for Innovation:
Small-Scale Food Production Systems

Example: Manned Mars  Space  Mission
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Seeking for Innovation:  
Global Meat Demand 
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Analog Meat Structures



Smetana et al, 2014



Challenges of food processing 

• Innovative  Food  Structures

• New  Taste  and Flavors for Global  Consumers

• Increased Long-Term Stability (Better Quality  - Less Waste)

• Short-Term  Stability in  Urban  Production Schemes

• Adjusted Energy & Nutrient Density of Foods

• High Quality Foods with Reduced Low Impact on Ressources


