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Aim of the work

Give an overview of nanotechnologies within the food sector concerning: 

- Definition & Legislation

- Applications

- Risk Assessment

- Awareness and Attitudes

In order to support the company in an appropriate orientation.
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Definition & Legislation

Nanodevices:

NanoparticlesLiposome Nanoshell

One nanometer is to a 
tennis ball what a tennis 
ball is to the Earth...

Earth

Tennis ball
Nanometers

Water Glucose Virus Bacteria Cancer Cell A spot Tennis ballAntibody
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Possible change of….
- Chemical reactivity 
- Morphology
- Biopersistence
- Solubility
- Bioactivity

Definition & Legislation
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European Commission Recommendation 696/2011:

“Nanomaterial means a natural, incidental or 
manufactured material containing particles,

 in an unbound state or as an aggregate or as an 
agglomerate where, 

for 50% or more of the particles in the number 
size distribution, one or more external 

dimensions is in the size range 1nm-100nm.”

Definition & Legislation
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Definition & Legislation
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…in an unbound state or as an aggregate or as 
an agglomerate …

	
  

Primary 
nanoparticles 
5-20 nm

Weak Agglomerates or 
Flocculates 1-100 µm

Aggregate 
(chemically 
bound) 
30-200 nm



Definition & Legislation
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…for 50% or more of the particles in the number 
size distribution…

	
  

Example of relative 
contribution of ideal 
spherical structure to 
particle size distribution 
expressed as 
number (broken line) 
and mass (full line).

(Bleeker, et al., 2013) 



Definition & Legislation
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Another parameter commonly used for nanomaterial 
characterization is the Volume Specific Surface Area (VSSA) 

that is defined as: 
“the surface area divided by the mass of the relevant phase, 

when the area of the interface between two phases is 
proportional to the mass of one of the phases” (IUPAC, 1972)

European Commission Recomm. 696/2011     VSSA > 60m2/cm3 



FOOD 
LABELLING

NOVEL 
FOODS

UE Reg. 
1169/2011

FOOD 
CONTACT 

MATERIALS

FOOD
 ADDITIVES

UE Reg. 
1333/2008 

UE parl. proposal 
2013/0435

UE Reg. 
10/2011

European Commission Recommendation 696/2011:

Definition & Legislation
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Definition & Legislation

9/74(EFSA, 2014)



Definition & Legislation
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FOOD LABELLING
UE Reg. 1169/2011

“Engineered nanomaterial means any intentionally 
produced material that has one or more dimensions of 

the order of 100 nm or less or that is composed of 
discrete functional parts, either internally or at the 

surface, many of which have one or more dimensions of 
the order of 100 nm or less” 



Definition & Legislation
FOOD LABELLING
UE Reg. 1169/2011

Amending Regulation 1363/2013 of December 2013

“Engineered nanomaterial means any intentionally manufactured 
material, containing particles, in an unbound state or as an 

aggregate or as an agglomerate and where, for 50% or more of 
the particles in the number size distribution, one or more 

external dimensions is in the size range 1 nm to 100 nm” 

One week later the Commision itself released the 346/89 
corrigendum which nulled and voided the publication.  
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Definition & Legislation
FOOD ADDITIVES
UE Reg. 1333/2008 

Although it does not contain a definition, the Reg. states that:

“When a food additive is already included in a Community list 
and there is a significant change in its production methods…
for example through nanotechnology, the food additive prepared 

by those new methods or materials shall be considered as a 
different additive and shall undergo a new safety evaluation 

carried out by European Food Safety Authority (EFSA)”
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Definition & Legislation
FOOD ADDITIVES
UE Reg. 1333/2008 

Re-evaluation program
(Reg. 257/2010)

TiO2, Ag, Au, Fe oxides within 31/12/2015

SiO2 within 31/12/2016

Mg and Ca silicates within 31/12/2018
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Definition & Legislation
FOOD ADDITIVES
UE Reg. 1333/2008 

Re-evaluation program
(Reg. 257/2010)

For the moment, the only two substances with nanosized 
fraction presence concern that has been re-evaluated, are the 
calcium carbonate (E 170: “the current levels of adventitious 
nanoscale calcium carbonate in commercial products would 
not be an additional toxicological concern”)  and
vegetable carbon (E 153: “the presence of nanoparticles in 
vegetable carbon products currently on the market can be 
excluded”). 
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Definition & Legislation
FOOD CONTACT MATERIALS

UE Reg. 10/2011

“Substances in nanoform shall only be 
used if explicitly authorised” 

Furthermore, it states that nanoparticles should be assessed 
on a case-by-case basis as regards their risk until more 

information is known about such new technology.
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Definition & Legislation
FOOD CONTACT MATERIALS

UE Reg. 10/2011
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Definition & Legislation
FOOD CONTACT MATERIALS

UE Reg. 10/2011
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Production & Applications
Intentional
Production

Accidental
ProductionV.S.
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Production & Applications

Top Down

Bottom up

- Mechanical milling
- High-pressure homogenisation 
- Ultrasound emulsification

- Self assembling
- Salting out
- Sol-gel synthesis

Intentional
Production

19/74



Accidental results of the common 
production processes 

Production & Applications
Accidental
Production

- Mechanical milling

- Hydrolysis in acidic solution

- Emulsification

TiO2, SiO2, 
Mg and Ca silicates	
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Top Down

Bottom up

FOOD INGREDIENTS:

TiO2

SiO2

Nanoencapsulates

Nanoemulsions

Production & Applications
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Top Down

Bottom up
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Top Down

Bottom up

FOOD INGREDIENTS:

TiO2

SiO2

Nanoencapsulates

Nanoemulsions

Production & Applications
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FOOD CONTACT MATERIALS:

TiN

Ag

TiO2

Nanoclays

Production & Applications

Top Down

Bottom up
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FOOD CONTACT MATERIALS:

TiN

Ag

TiO2

Nanoclays
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FOOD CONTACT MATERIALS:
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FOOD CONTACT MATERIALS:

TiN

Ag

TiO2

Nanoclays

Production & Applications

Top Down

Bottom up
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FOOD PROCESSING:

Nanocantilevers

Electronic nose/tongue

Food	
  type	
  to	
  be	
  
tested	
  

Nose	
  head	
  

Sampling	
  
chamber	
  

Circuit	
  

So8ware	
  
elabora:on	
  

Production & Applications

Top Down

Bottom up

An:gen	
  

An:body	
  

Bent	
  nanocan:lever	
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FOOD PROCESSING:

Nanocantilevers

Electronic nose/tongue

Food	
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  head	
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Production & Applications

Nanomaterials mentioned in the Nano Invetory (EFSA, 2014). 
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Risk Assessment
Mechanism of toxicity of nanomaterials 

(Nikodinovska et al., 2015) 33/74



The risk assessment paradigm

Hazard 
identification

Exposure 
assessment 

Hazard 
characterization

Risk Assessment
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The risk assessment paradigm

Risk Assessment

THROUGH…

Definition of the:

- POTENTIAL EXPOSURE SCENARIOS 
- INTERACTIONS WITH TISSUES

- PHYSICOCHEMICAL PROPERTIES
- CHEMICAL COMPOSITION
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Risk Assessment

(EFSA, 2011)

Parameter and methodologies for an appropriate characterization 
and identification of nanomaterials 
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Risk Assessment

(EFSA, 2011)

Parameter and methodologies for an appropriate characterization 
and identification of nanomaterials 

37/74



Risk Assessment

Abbreviations: AAS: Atomic Absorption Spectroscopy; AEM: Analytical Electron 
Microscopy; AFM: Atomic Force Microscopy; BET: Brunauer Emmett Teller; CE: 
Capillary Electrophoresis; CFM: Chemical Force Microscopy; DLS: Dynamic 
Light Scattering; DMA: Differential Mobility Analysis; EDX: Energy Dispersive X-
ray Spectroscopy; FFF: Field Flow Fractionation; HDC: Hydrodynamic 
Chromatoghrapy; IMS: Ion Mobility Spectroscopy; LDE: Laser Doppler 
Electrophoresis; MALS: Microwave Absorption Line-Spectra; NTA: Nanosecond 
Transient Absortion; OES: Optical Emission Spectroscopy; PCCS: Photo Cross 
Correlation Spectroscopy; SAXS: Small-Angle X-ray Scattering; SEC: Size 
Exclusion Chromathography; SedFFF: Sedimentation Field Flow Fractionation; 
SLS: Static Light Scattering Microscopy; SMPS: Single Mobility Particle Sizing; 
STM: Scanning Tunnelling Microscopy; XPS: X-ray Photoelectron Spectroscopy; 
XRD: X-ray Diffraction 
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DLS, dynamic light-scattering; FFF, field flow fractionation; 
SEM, scanning electron microscopy; SP-ICP-MS, single particle inductively coupled plasma; 
TEM, transmission electron microscopy.

excellent (+++), good (++), fair (+) and insufficient (-)

Risk Assessment
Qualitative evaluation of the relative advantages and disadvantages 
for different techniques to measure the size of nanoparticles. 

(Calzolai, Gilliland, & Rossi, 2012). 
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Risk Assessment

(EFSA, 2011)

Nanomaterial	
  

Directly	
  added	
  

Solubilized/	
  
degraded	
  in	
  the	
  
food	
  matrix	
  

Guidance	
  EFSA	
  for	
  
non-­‐nano	
  form	
  

Digested	
  in	
  the	
  GI	
  
tract	
  

Limited	
  set	
  of	
  test	
  

SAll	
  present	
  in	
  
nano-­‐form	
  

InformaAon	
  on	
  
non	
  nanoform	
  

available	
  

Test	
  to	
  idenAfy	
  
differences	
  

between	
  nano	
  
and	
  non-­‐nano	
  

InformaAon	
  on	
  
non-­‐nanoform	
  not	
  

available	
  

Guidance	
  EFSA	
  
for	
  the	
  intended	
  

use	
  with	
  
modificaAons	
  for	
  
nanoparAcles	
  

MigraAon	
  
from	
  FCM	
  /	
  
Transfer	
  from	
  

feed	
  

Not	
  detectable	
  in	
  
the	
  food	
  matrix	
  

No	
  need	
  for	
  
toxicological	
  tests

	
  	
  

Detectable	
  in	
  the	
  
food	
  matrix	
  

Guidance	
  EFSA	
  
for	
  the	
  intended	
  

use	
  with	
  
modificaAons	
  for	
  
nanoparAcles	
  

EFSA Guidance on the risk assessment of the application of 
nanotechnologies in the food and feed chain (2011)
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Risk Assessment

(EFSA, 2011)

Nanomaterial	
  

Directly	
  added	
  

Solubilized/	
  
degraded	
  in	
  the	
  
food	
  matrix	
  

Guidance	
  EFSA	
  for	
  
non-­‐nano	
  form	
  

Digested	
  in	
  the	
  GI	
  
tract	
  

Limited	
  set	
  of	
  test	
  

SAll	
  present	
  in	
  
nano-­‐form	
  

InformaAon	
  on	
  
non	
  nanoform	
  

available	
  

Test	
  to	
  idenAfy	
  
differences	
  

between	
  nano	
  
and	
  non-­‐nano	
  

InformaAon	
  on	
  
non-­‐nanoform	
  not	
  

available	
  

Guidance	
  EFSA	
  
for	
  the	
  intended	
  

use	
  with	
  
modificaAons	
  for	
  
nanoparAcles	
  

MigraAon	
  
from	
  FCM	
  /	
  
Transfer	
  from	
  

feed	
  

Not	
  detectable	
  in	
  
the	
  food	
  matrix	
  

No	
  need	
  for	
  
toxicological	
  tests

	
  	
  

Detectable	
  in	
  the	
  
food	
  matrix	
  

Guidance	
  EFSA	
  
for	
  the	
  intended	
  

use	
  with	
  
modificaAons	
  for	
  
nanoparAcles	
  

EFSA Guidance on the risk assessment of the application of 
nanotechnologies in the food and feed chain (2011)
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Risk Assessment

(EFSA, 2011)

Indicators of a potential for high exposure, of prospective toxicity or of 
reduced likelihood of adverse effects for NM used in food applications
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Risk Assessment

(Rossi et al., 2014)

Oral exposure of rodents to metal and oxide nanoparticles and related effects

43/74



Awareness & Attitudes

STAKEHOLDERS

CONSUMERS LEADING FOOD 
COMPANIES

RAW 
MATERIALS 

PRODUCERS
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Consumers

- Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU
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Not	
  heard	
  
49%	
  

Heard	
  just	
  a	
  li6le	
  
26%	
  

Heard	
  some	
  
17%	
  

Heard	
  a	
  lot	
  
7%	
  

Not	
  sure	
  
1%	
  

Not	
  heard	
  
55%	
  

Heard	
  only	
  
20%	
  

Talked	
  or	
  
searched	
  info	
  
occasionally	
  

22%	
  

Talked	
  or	
  
searched	
  info	
  
frequently	
  

3%	
  - Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU

EU	
  27	
  

USA	
  

(European Commission, 2010)
n = 30800

(Peter D. Hart Research Associates Inc., 2008 )
n = 1003

Consumers
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(European Commission, 2010)
n = 30800

- Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU

Yes No

Consumers
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(European Commission, 2010)
n = 26691

- Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU

Pesticide residues in fruit, vegetables or cereals

Residues like antibiotics or hormones in meat

Cloning animals for food products

Mercury in fish and dioxins in pork

Genetically modified organisms found in food or drinks

Additives used in food or drinks

The quality and freshness of food

Food poisoning from bacteria

New viruses found in animals

The welfare of farmed animals

Getting an unhealty diet

Plastics coming into contact with food

BSE or mad cow desease

Very worried	
   Fairly worried	
   Not very worried	
   Not at all worried	
   Dont’k know	
  
EU 27	
  

31	
  
30	
   6	
  

9	
  
7	
  
8	
  
6	
  
6	
  
8	
  
10	
  
8	
  
9	
  
9	
  

41	
   21	
   6	
  
2	
  
4	
  
2	
  
3	
  
1	
  
1	
  
1	
  
1	
  
2	
  
1	
  
2	
  

2	
  

1	
  

Nanoparticles found in food 17	
   30	
   26	
   11	
   16	
  
20	
  

40	
   22	
  
30	
   35	
   22	
  
29	
   40	
   22	
  

27	
   39	
   23	
  
25	
   41	
   25	
  

24	
   44	
   25	
  
23	
   39	
   29	
  
22	
   38	
   29	
  
21	
   43	
   26	
  
20	
   39	
   31	
  

39	
   30	
  

17	
   29	
   35	
   17	
  

Consumers
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(NanoDiode Project, 2014)

- Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU

Medicine	
  
Food and agriculture	
  

Food packaging and conservation	
  
Construction	
  

Mobility and transport	
  

Cosmetics	
  

Textiles	
  

Paints	
  

Electronics	
  

Environmental and energy technologies	
  

Very negatively	
  
Neither positively nor negatively	
  
Very positively	
  

Negatively	
  
Positively	
  
Don’t know	
  

n = 1500

Consumers
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(European Commission, 2010)
n = 26691

- Limited knowledge

- Low concern 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

- Nano outside vs. inside

- Trust in food industries

- Differences amongst EU HR TR NO CH IS

Consumers
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Raw materials producers
	
  	
  

YES	
  
Currently	
  NOT,	
  but	
  
envisaged	
  or	
  under	
  

development	
  
NO	
  and	
  not	
  planned	
   Don’t	
  Know	
  

Does	
  your	
  company	
  produces	
  or	
  imports	
  raw	
  materials	
  containing	
  constituents	
  
with	
  dimensions	
  within	
  1nm	
  and	
  100nm?	
   	
  	
   	
  	
   	
  	
  

	
  	
  

	
  	
  

Does	
  your	
  Company	
  uses	
  technological	
  procedures	
  designed	
  to	
  produce	
  or	
  
exploit	
  intentionally	
  materials	
  with	
  typical	
  properties	
  of	
  the	
  nanoscale	
  
(1nm-­‐100nm)?	
  

	
  	
   	
  	
   	
  	
  

	
  	
  
	
  	
  

Would	
  you	
  be	
  able	
  to	
  ensure	
  the	
  absence	
  of	
  manufactured,	
  engineered	
  or	
  
accidental	
  nanomaterials	
  in	
  your	
  products?	
   	
  	
   	
  	
   	
  	
  

	
  	
  
IF	
  YES,	
  are	
  you	
  able	
  to	
  provide	
  certiBicate	
  or	
  instrumental	
  analysis	
  wich	
  conBirm	
  

the	
  absence?	
   	
  	
   	
  	
   	
  	
   	
  	
  
	
  	
  

IF	
  YOU	
  ARE	
  USING	
  NANOMATERIALS,	
  are	
  you	
  able	
  to	
  provide	
  documentation	
  
relating	
  the	
  physico	
  chemical	
  characterization	
  or	
  the	
  safety	
  assessment	
  of	
  the	
  
material?	
   	
  	
   	
  	
   	
  	
   	
  	
  

IF	
  YES,	
  please	
  report	
  which	
  document/s:	
   	
  	
  
	
  	
  

Have	
  you	
  ever	
  been	
  questioned	
  previously	
  about	
  the	
  use	
  or	
  production	
  of	
  
nanomaterials	
  by	
  customers,	
  	
  institutions,	
  consumer	
  organizations,	
  press,	
  
private?	
  

	
  	
   	
  	
   	
  	
   	
  	
  
IF	
  YES,	
  could	
  you	
  please	
  report	
  the	
  category	
  	
  
(i.e.	
  Press,	
  Customers)	
  of	
  the	
  applicant/s:	
   	
  	
  

YES	
  

Currently	
  NOT,	
  
but	
  envisaged	
  or	
  

under	
  
development	
  

NO	
  and	
  not	
  
planned	
   Don’t	
  Know	
   Refuses	
  to	
  

answer	
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YES	
  
Currently	
  NOT,	
  but	
  
envisaged	
  or	
  under	
  

development	
  
NO	
  and	
  not	
  planned	
   Don’t	
  Know	
  

Does	
  your	
  company	
  produces	
  or	
  imports	
  raw	
  materials	
  containing	
  constituents	
  
with	
  dimensions	
  within	
  1nm	
  and	
  100nm?	
   	
  	
   	
  	
   	
  	
  

	
  	
  

	
  	
  

Does	
  your	
  Company	
  uses	
  technological	
  procedures	
  designed	
  to	
  produce	
  or	
  
exploit	
  intentionally	
  materials	
  with	
  typical	
  properties	
  of	
  the	
  nanoscale	
  
(1nm-­‐100nm)?	
  

	
  	
   	
  	
   	
  	
  

	
  	
  
	
  	
  

Would	
  you	
  be	
  able	
  to	
  ensure	
  the	
  absence	
  of	
  manufactured,	
  engineered	
  or	
  
accidental	
  nanomaterials	
  in	
  your	
  products?	
   	
  	
   	
  	
   	
  	
  

	
  	
  
IF	
  YES,	
  are	
  you	
  able	
  to	
  provide	
  certiBicate	
  or	
  instrumental	
  analysis	
  wich	
  conBirm	
  

the	
  absence?	
  	
  	
  	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  
	
  	
  

IF	
  YOU	
  ARE	
  USING	
  NANOMATERIALS,	
  are	
  you	
  able	
  to	
  provide	
  documentation	
  
relating	
  the	
  physico	
  chemical	
  characterization	
  or	
  the	
  safety	
  assessment	
  of	
  the	
  
material?	
   	
  	
   	
  	
   	
  	
   	
  	
  

IF	
  YES,	
  please	
  report	
  which	
  document/s:	
   	
  	
  
	
  	
  

Have	
  you	
  ever	
  been	
  questioned	
  previously	
  about	
  the	
  use	
  or	
  production	
  of	
  
nanomaterials	
  by	
  customers,	
  	
  institutions,	
  consumer	
  organizations,	
  press,	
  
private?	
  

	
  	
   	
  	
   	
  	
   	
  	
  
IF	
  YES,	
  could	
  you	
  please	
  report	
  the	
  category	
  	
  
(i.e.	
  Press,	
  Customers)	
  of	
  the	
  applicant/s:	
   	
  	
  

YES	
  

Currently	
  NOT,	
  
but	
  envisaged	
  or	
  

under	
  
development	
  

NO	
  and	
  not	
  
planned	
   Don’t	
  Know	
   Refuses	
  to	
  

answer	
  

2	
   /	
   4	
   /	
   2	
  

/	
   /	
   6	
   /	
   2	
  

3	
   1	
   /	
   1	
   3	
  

/	
   1	
   2	
   /	
   3	
  

2	
   /	
   /	
   /	
   3	
  

Answer	
  1:	
  Silicon	
  dioxide	
  (E	
  551)	
  permi6ed	
  as	
  food	
  addiNve	
  according	
  to	
  1333/2008/EC	
  
Answer	
  2:	
  AssociaNon	
  of	
  syntheNc	
  amorphous	
  silica	
  producers	
  	
  

5	
   /	
   /	
   /	
   3	
  

Customers	
  

Raw materials producers
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Food Companies

“Currently we’re not using 
nanotechnology. But we need 
to understand the potential of 
this technology…especially 
regarding packaging materials”

53/74



Food Companies

“Currently we’re not using 
nanotechnology. But we need 
to understand the potential of 
this technology…especially 
regarding packaging materials”
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Food Companies

“We believe that there is 
considerable potential for 
nanotechnology applications…
decision to apply in our products 
will be taken on the basis of safety 
evaluations and regulations”
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2012: “We monitor all 
nanotechnologies 
developments…We make limited 
use of NMs in packaging”
2014: NO STATEMENT

Food Companies
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Food Companies

2012: “We monitor all 
nanotechnologies 
developments…We make limited 
use of NMs in packaging”
2014: NO STATEMENT
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Food Companies

2011: “We are working to 
understand NMs and their 
application …but actually we 
do not support their use”
2015: NO STATEMENT
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Case history 1
Titanium Dioxide (E171)
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Titanium Dioxide (E171)

(Weir et al., 2012)

Case history 1
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Case history 1
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Case history 1
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Case history 1
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Case history 1
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Titanium Dioxide (E171)
Product	
   OLD Ingredient list NEW Ingredient list

(2013) Edulcoranti: xilitolo (30%), sorbitolo, mannitolo, 
sciroppo di maltitolo, aspartame; gomma base, fosfato 
dicalcico diidrato (6,9%) aromi, stabilizzante: 
glicerolo), coloranti (E171), carminio, addensanti: 
gomma arabica, E466, maltodestrine, amido di mais, 
emulsionanti lecitine (SOIA) olio vegetale, fluoruro di 
potassio, agente di rivestimento (cera di carnauba), 
antiossidante: E320. 

(2015) Edulcoranti: xilitolo (30%), sorbitolo, mannitolo, 
sciroppo di maltitolo, aspartame; gomma base, fosfato 
dicalcico diidrato (6,9%), aromi, maltodestrine, 
stabilizzante: glicerolo; addensanti: gomma arabica, 
E466; emulsionanti: lecitine (SOIA), E473; fluoruro di 
potassio, agente di rivestimento: cera di carnauba, 
antiossidante: E321. 

(2013) Sweeteners (xylitol, maltitol, mannitol, sorbitol, 
maltitol syrup, aspartame, acesulfame K, sucralose), 
base gum, thickener (arabic gum, E466), flavourings, 
maltodextrin, stabilizer (glycerol), colourings (E171, 
E133), corn starch, vegetable oil, emulsifier (soy 
lecithin), coating agent (carnauba wax), antioxidant 
(E320). 	
  

(2015) Sweeteners (xylitol, maltitol, mannitol, sorbitol, 
maltitol syrup, aspartame, acesulfame K, sucralose), 
base gum, maltodextrin, thickener (arabic gum, E466), 
flavourings, stabilizer (glycerol), emulsifier (soy 
lecithin, E473), palm kernel oil, colourings (E133), 
antioxidant (E321). 

(2013) Sweeteners (xylitol, sorbitol, mannitol, maltitol 
syrup, maltitol, aspartame, acesulfame K, sucralose), 
gum base, stabilizer (glycerol), flavourings, thickening 
agents (gum arabic, xanthan gum), colours (titanium 
dioxide, brilliant blue FCF), emulsifier (soy lecithin), 
green tea extract (0.1%), glazing agent (carnauba 
wax), antioxidant (E320).

(2015) Sweeteners (xylitol, mannitol, sorbitol, maltitol 
syrup, maltitol, aspartame, acesulfame K, sucralose), 
gum base, stabilizer (glycerol), flavourings, 
maltodextrine,  thickening agents (gum arabic, E466, 
E451), emulsifier (soy lecithin, E473), green tea 
extract (0.1%), colours (E133), glazing agent 
(carnauba wax), antioxidant (E320). 



Case history 1
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Titanium Dioxide (E171)
Product	
   OLD Ingredient list NEW Ingredient list

(2007) Sweetener: sorbitol, isomalt, mannitol, xylitol, 
maltitol syrup, aspartame, acesulfame K, gum base, 
thickener: arabic gum, liquorice extract, flavouring, 
stabiliser: glycerol; colouring: E171, E104, E133, 
emulsifier: soy lecithin, coating agent: carnauba wax, 
antioxidant: E320. 

(2015) Sweetener: sorbitol, isomalt, mannitol, maltitol 
syrup, xylitol, aspartame, acesulfame K, gum base, 
thickener: arabic gum, E466; flavouring, stabiliser: 
glycerol, liquorice extract, vegetable oil (palm kernel), 
maltodextrine, emulsifier: soy lecithin, E473, 
colouring: curcumine, E133;  coating agent: 
carnauba wax, antioxidant: E321.

(2007) Sweeteners: maltitol, sorbitol, mannitol, maltitol 
syrup, aspartame, acesulfame-k; gum base, stabiliser: 
glycerol; flavouring, fruit juice: lemon (3%); acidifier: 
malic acid, citric acid, tartaric acid; food gelatine, 
colouring: E110, E171, E120, E104, E131; thickener: 
arabic gum, E466; vegetable extracts, emulsifier: soya 
lecithin; E473; coating agent: carnauba wax; 
antioxidant: E320 

(2015) Sweeteners: isomalt, maltitol, maltitol syrup, 
sorbitol, aspartame, acesulfame-k, sucralose; gum 
base, fruit juice: strawberry, lemon (3%), stabiliser: 
glycerol; acidifier: malic acid, citric acid, maltodextrine, 
thickener: arabic gum, E415; flavouring, vegetal oil 
(palm, palm kernel), emulsifier: soya lecithin, E473; 
vegetable extracts (paprika), colouring (carmine, 
curcumin, E133); coating agent: carnauba wax; 
antioxidant: E321. 

(2002) Sweetener (xylitol, sorbitol, mannitol, maltitol 
syrup, aspartame, acesulfame-K), gum base, 
thickener (arabic gum), stabiliser (glycerol), flavouring, 
colouring (E171), sodium bicarbonate, coating agent 
(carnauba wax), antioxidant (E320). 

	
  

Sweetener (xylitol 25%, sorbitol, mannitol, maltitol 
syrup, aspartame, acesulfame-K), gum base, 
flavouring, thickener (arabic gum), stabiliser (glycerol), 
colouring (E171), sodium bicarbonate (0.4%), 
emulsifier (soy lecithin), coating agent (carnauba wax), 
antioxidant (E320).	
  



Case history 2
Silicon Dioxide (E551)
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Case history 2
Silicon Dioxide (E551)
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Case history 2
Silicon Dioxide (E551)

“This technique is no 
longer used and the 
patent is to be 
phased out in 
different Countries 
and will not be 
renewed”

Mars Inc. 2007
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Case history 3
Food Packaging

PLASTIC MATERIALS
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Case history 3
Food Packaging

Nanoclays	
  PET	
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Case history 3
Food Packaging

(Nanocor technical bulletin, 2015) 71/74



Case history 3
“Our new plastic bottle ensures 
product integrity and 
drinkability. 
This plastic bottle achieves the 
same 4-month shelf-life and 
keeps the beer as fresh as glass 
or aluminum.
We're proud that Miller is the first 
U.S. brewer to solve the plastics 
puzzle.”

Miller's executive vice president
Virgis Colbert 

	
  (PRNewsWire, 2006) 72/74



Case history 3
“Ecological relevance analysis of packaging” 

Global warming potential

(Möller, Eberle, Hermann, Moch, & Stratmann, 2009) 

73/74



Conclusions

- Evolving scenario

- Regulation is likely to be upgraded

- Limited awareness (for the moment)

- Acceptance nano outside >>> inside

- Trust in industries can play a key role 
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THUS…

- Keep an eye on regulation updates (i.e. 257/10)

- Be prepared to stakeholders’ questions and request 
of Certifications and Policies

- Monitor raw materials suppliers and internal activities 
which may represent a risk

- Follow the development of viable applications (i.e. 
packaging) 

Conclusions
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Thank you for your attention!


