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Nanofoods are developed from a wide range of ingredients including lipids, 
polysaccharides, and proteins. These are used to form a range of materials with 
varying properties including emulsions, liposomes, and particles.

The range of ingredients, materials, and properties highlight the conceptual 
diversity of formed nanostructures spanning from nanoemulsions to 
nanoliposomes. Most findings of nanofoods to date are broadly descriptive. 

NANOFOOD: DEFINITION

https://doi.org/10.1021/acssuschemeng.3c01223

See also:

Y. Abdul Wahab, L. A. Al-Ani Food Control 163 (2024) 110466

Nanomaterials: A critical review of impact on food 
quality control and packaging



NANOFOOD SAFETYNANOFOOD PRODUCTS



Mayonnaise Mayonnaise comprises typically 70% fat – far from ideal if you're on a diet. One way to reduce 

the fat content below 40% is to add more water, plus some starch to make sure the mayonnaise does not become 
too runny. But an altogether tastier approach is to manipulate the droplets' structure on the nanoscale. 
Techniques are developed to replace the insides of the fat droplets with water, creating an emulsion that has the 
same texture, but less fat than the real thing - Contract research company Leatherhead Food Research, UK. 

Salt Nanometre-sized grains of salt, comprise surface area a million-fold smaller than normal salt, which means 

that food needs far less salt to give a taste buds the same savoury kick. That could be a boon for those who, 
worried about high blood pressure, are trying to reduce their salt intake.

Iron The body stores iron as solid, insoluble nanoparticles that are only broken down into useful atoms 

once they get inside our cells. Supplements containing iron in a soluble form can be toxic in very high 
doses, because they damage the gut. The method is to sneak iron directly into cells in their insoluble, 
nanoparticle form – piggybacking on the body's natural route – to make a more effective supplement.

https://www.theguardian.com/what-is-nano/what-you-need-know-about-nano-food

WHY NANOFOOD? (1)



Food packaging As for packaging, nanotech is already being used in the US to stop beers going flat. 

Plastic beer bottles used by brewer SABMiller contain flaky nanoparticles of clay, which fill up much more 
space in the walls of the bottle than molecules of plastic. That makes it much harder for fizzy carbon 
dioxide to escape from the beer – or for oxygen, which can spoil the beer's flavour, to get in. 

Food as Supplement Vitamins and minerals could be delivered through the food we eat. Nanoparticles 

could encapsulate vitamin supplements, which could be added to everyday foods such as bread.

Meat-Antibiotics Nanoparticles could take the place of antibiotics in chickens. The particles 

bind to bacteria and then clump together, passing through the chicken along with other fecal matter.

https://www.theguardian.com/what-is-nano/what-you-need-know-about-nano-food

WHY NANOFOOD? (2)



OUR STARTING POINT

Are there ChemEng sustainability lessons for nanofood process technology?
To promote an emerging technology.

https://doi.org/10.1021/acssuschemeng.3c01223



FIRST LESSONS ARE TAKEN FOR SUSTAINABILITY IMPROVEMENT



NANOFOOD AND BIOACTIVES (HEALTH SUPPLEMENTS)



NANO-CARRIERS FOR FOOD (1)

Oil-in-water (O/W) nanoemulsion and 
water-in-oil (W/O) nanoemulsion

Solid-Lipid 
Nanocarrier (SLN)

Oil-in-water (O/W) microemulsions



NANO-CARRIERS FOR FOOD (2)

Nanoliposomes

Nanostructured 
lipid carrier

Swollen nano 
hydro gel



NANOFOOD PROCESS TECHNOLOGIES: SPINNING & SPRAYING

Use conventional and advanced ChemEng technologies



NANOFOOD PROCESS TECHNOLOGIES: CRYSTALLIZATION

Use conventional and advanced ChemEng technologies



INTEGRATED FOOD PROCESS TECHNOLOGIES

Several ChemEng technologies are used in series: thermal and mechanical.
Sustainability impact can be large by carry-forward effects.



GLOBAL WARMING POTENTIAL OF FOOD PROCESS TECHNOLOGIES



MANY OPPORTUNITIES VIA CONVENTIONAL FOOD PROCESS TECHNOLOGIES



PROCESS-SPECIFIC SUSTAINABILITY LESSONS FOR NANOFOOD PROCESSING

These lessons were given for all classes of nanofood processing discussed (in our review paper)

For example, for ‘Thermally Driven Nanofood Technologies and Operation-Specific Sustainability’.

“Thermally driven process technologies involved in nanofood preparation and nanospraying involve 
(1) evaporation, (2) heating, and (3) electromagnetic activation. Lessons from conventional food 
technologies are available therefore from (2) heating.” 

o “Drying, including evaporation, accounts for most thermal energy and electricity consumption within food 
processing. For milk powder production for example, this is ca. 44% of the total fuel consumption, equivalent 
to 616 MJ kg−1.”

o “A reported means to reduce energy consumption is to combine non-conventional drying methods, such as 
dehumidification, with conventional high-temperature drying. In this way, GWP can be reduced to ca. 48% 
and terrestrial acidification potential (TAP) can be reduced to ca. 59% for apricots by sequentially using 
osmotic dehydration and freeze drying.”

o “Microwave drying of sardines reportedly reduces energy consumption by 55% and similarly for bananas.”



GLOBAL WARMING POTENTIAL OF MILK PRODUCTS PROCESSING



Komaiko, J. et al., (2015), Journal of Food Engineering, 146, 122-128; 
8Fukuyama, M. and Hibara, A., (2015), Analytical Chemistry, 87, 3562-3565. 

Macrofluidic Setup: Burette Microfluidic Setup: T-Mixer

Aqueous PhaseOrganic Phase

Organic Phase

Droplet Formation 
Driven by Gravity

Droplet Formation Driven by 
Shear Forces

Tween 80 Medium-Chain Triglycerides

Phosphate Buffer

SPONTANEOUS EMULSIFICATION FOR ASTRONAUT BEVERAGES



RELEVANT MICROGRAVITY EXPERIMENTS OF NANOFOOD ON EARTH



SPONTANEOUS EMULSIFICATION FOR ASTRONAUT MEDICINES
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DIGITAL TWIN MODELLING OF SPACE FOODCOMPUTER MODELLING OF ASTRONAUT FOOD (1)



PRESS
ECHO

25

COMPUTER MODELLING OF ASTRONAUT FOOD (2)



SPACE FOOD PRESENTED TO HALF MILLION PUBLIC

is the longest-running event 
on the South Australian 
calendar

- Around 500,000 visitors
- >450 exhibitor stands 
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