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1 micrón    10-6 metro

1 nanómetro 10-3 micron

1 nanómetro   10-9 metro

A new scale ???



Nanotechnology has spread its wings in various 
spheres of life.

It has progressed from the first generation 
passive nanomaterials to 
nanotechnology active (drug delivery) and

nanosystems (for example, robotics).

And, what about the nanofood??
Still in its childhood?



Where is “the nano” in food??
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Ingredients: molecules, 
macromolecules, 
biopolymers, water 

Molecules

Digestive Process

Structures: fibers, gels, 
emulsions, foams

Properties: texture, 
flavor, shelf life, 
bioavailability



IOM, 2008



Microstructural changes during processing

JMAguilera, 2009



How to build a food structure,
  a paradigm shift
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But .... What is the driving force for 

a food product development ?



Changes in 
consumer demand

Healthier 
food

Less fat

O% trans fats

Less sugar

Low sodium

More fiber

w3, w6 Rich



APPLICATION OF THIS NEW 
CONCEPT

NUTRITIONSAFETY

ACCEPTANCE

IDEAL 
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Blasco,C. and Picó, Y.    2011

Application areas of nanotechnology in
the food production chain



Maillard-conjugation based core-shell co-assemblies 
for nanoencapsulation of hydrophobic nutraceuticals 

in clear beverages
Yoav D. Livney*, Gilad Markman, Jane Levinson, Yedidia Zaguri, and Sahar 
Halabi,2011



“General Self-Assembly Mechanism Converting Hydrolyzed Globular 
Proteins Into Giant Multistranded Amyloid Ribbons”
Ccile Lara, Jozef Adamcik, Sophia Jordens, and Raffaele Mezzenga. 
Biomacromolecules, 2011

Formación de fibrillas de amiloide de  proteínas globulares,  se muestra la 
formación de gigantescas cintas multitrenzadas helicoidales de  lisozima y β-lactoglobulina. 
Condiciones de cinética de fibrilación:  condiciones de temperatura (90 ° C) y tiempo de 
incubación (0-30 h), y evaluación de  los cambios estructurales durante la fibrilación por 
microscopía de fuerza atómica(AFM), dicroísmo circular (CD), y SDS-PAGE.



ENCAPSULATION
 It is currently the most important application

The nano-encapsulation offers improvements in terms of:

• better protection against moisture and oxygen,

• ingredients and additives controlled release

• flavor and tastes masking

• Improvement of ingredients and additives dispersibility

Development of encapsulation nutrient systems:
bioactive compounds, additives, processing aids.

The premise is develop carriers and nanometric materials, in order to 
improve the absorption and therefore, the bioavailability of compounds 
such as vitamins, phytochemicals, nutrients and minerals.



Foodtech International, 
2011

Salvona Technologies developed a multi-component delivery system3,4,5. 
This system, MultiSal™, delivers multiple active ingredients that do not 
normally mix well, such as water-soluble and fat-soluble ingredients, and 
releases them consecutively. 



 
Controlling morphology of phase separated 

gelatin-maltodextrin gels in emulsion droplets
Sophia Wassén, Niklas Lorén, Anne-Marie Hermansson, 2011

CLSM (confocal laser scanning 
microscopy)



Flavors or Odors Masking 

The addition of nanocapsules containing tuna oil, omega 3 fatty acids 

rich in bakery

The capsules are designed to open in the stomach, as the omega 3 

is susceptible to oxidation.



Yadav et al., 2011



Curcumin encapsulated in chitosan nanoparticles: A novel strategy for 
the treatment of arsenic toxicity

Abhishek Yadav , Vinay Lomash , M. Samim , Swaran J.S. Flora  (2012)

Water-soluble nanoparticles of curcumin were 
synthesized, characterized and applied as a stable 
detoxifying agent for arsenic poisoning.

Chitosan nanoparticles of less than 50 nm in 
diameter containing curcumin were prepared. 

The particles were characterized by TEM, DLS 
and FT-IR. 

The therapeutic efficacy of the  encapsulated 
curcumin nanoparticles (ECNPs) against 
arsenic-induced toxicity in rats was investigated.

Cambio de solubilidad







Microstructure and physico-chemical evaluation of nano-emulsion-based 
antimicrobial peptides embedded in bioactive packaging films

Imran, Revol-Junelles, René, Jamshidian, Javeed Akhtar, Arab-Tehrany, Jacquot, 
Desobry*, 2012



Application on pear and orange juices (2011)

Microscopía de fluorescencia



Relevant Nanomaterials in foods



Nanocapsules with bioactive ingredients



NovaSOL® is available in ready to use 
products, which represent a broad variety 
of substances.. AQUANOVA’s technology 
offers the dietary supplement, functional 
foods and drinks, as well as the cosmetics 
industries, great opportunities to supply 
new value added products with properties 
hitherto not possible. 

NovaSOL® Solubilisates are liquid, at the 
same time water and fat soluble raw 
materials & ingredients with micelle 
structure for e.g.: 

Vitamins 
Omega-3 fatty acid 
Coenzyme Q10 (with GRAS status) 
Isoflavones, flavonoids, carotenoids 
Phyto extracts 
Essential oils 
Preserving agents 
Food coloring substances 
Other bioactive substances 



IT¨S NOT  fo
od!!



Micronized 
ingredients

2012!!



Starch-based biodegradable polymers exhibit :

poor barrier properties against moisture                   hydrophilic nature

Poor mechanical properties                                when compare with plastics

Incorporation of nanoclays

(Avella et al., 2005; Chen; Evans, 2005; de Carvalho; Curvelo; 
Agnelli, 2001; Mcglashan; Halley, 2003; Park et al., 2003). 



Nanocatalysts applications



Some example applications:
NanoFood: 

Nanocapsules and nano-objets for "on demand" preservatives, enriched food, flavour, 
smell, taste and colours 

Interactive food: attractive surface treatment, glaziers and colours, 

Improvement of food safety and quality, shelf-life extension

Nanocontrol of healthy digestion tube and micro-flora, digestion more compatible food

Improved cooking, food ingredients control 

Alternative feeding : transmucosal, skin etc.. 

Special Food: Hospital Food, Space Food, Hot and Cold areas Food

Nanoparticle Controlled extraction and release

Nanocarriers for food and nutrient delivery 

and more…                                                                          Helmut Kaiser Cons, set 2012



The application of high performance nanocatalysts provide advantages

 - increase activity and selectivity by controlling pore size and particle 
characteristics,
- which improves the chemical reactivity and 
- reduces process costs. 

In this field it is foreseen a great application of ceramic materials in 
the enzymes immobilization.



New sizes……. New tools !!!!!







And FINALLY……

Nanotechnology use requires a multidisciplinary 

work because it must necessarily involve the 

knowledge of biological, chemical and physical 

processes at molecular level.
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 Risks and challenges

There are no data on nanotechnology application risks in 
the food sector.

The biggest concern is that nanoparticles, because of its 
scale, form, could penetrate into the human body, and 
the impacts were not evaluated.



Regulations and standards







Nanoscience and nanotechnology hand assembling structures of 1-100 
nm, food technology does that for centuries using many types of 
molecules, although such "uncontrolled“ proccess.

• Applications of micro and nanotechnologies to food structure can provide 
tremendous benefits to the conventional and functional  food industry.
Some examples: development of new processes, creating new textures, 
flavors, design of low-calorie foods, increased nutritional value or 
nutritional "targeted" special diets (hypertension, obesity).

•  If we want to take advantage of the opportunities offered by nanoscience 
and nanotechnology, will be necessary to increase the knowledge of how 
food structures are formed, how they break and how are digested and 
absorbed.
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