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Introduction
Titanium dioxide (TiO2) is a water-insoluble inor-
ganic compound that has been produced in the 
form of a white powder for more than 100 years. 
It is used for a variety of applications but mainly 
as a white pigment, for example for paints and 
varnishes, plastics, paper, packaging materials, 
printing inks, cosmetics, and as a food additive. 
In nature, TiO2 occurs in three crystal forms: 
anatase, rutile and brookite. Only the first two are 
of economic interest and approved as food ad-
ditives in the EU. The NanoTrust Dossier no. 33 
provides an overview of the production methods 
for TiO2 and its applications.1

TiO2 has been approved as a food additive in the 
USA since 1966 and in Europe since 19692, and 
is used as a white dye or to make colours appear 
shinier for a wide variety of foods (e.g. chewing 
gum, cake icing, sugar coatings on pastries, can-
dies, mozzarella, etc.). TiO2 has no nutritional or 
physiological benefit.

This dossier provides an overview of the legal 
regulations and research results on the health 
risks of TiO2 as a food additive, particularly in the 
context of the one-year ban in France since 01. 
01.2020.

Legal regulations

In the EU, food additives must be labelled on the 
packaging with a so-called “E number”. If a food 
contains TiO2 as an additive, it must be identified 
with the number E 171. TiO2 can also be used as 
an anti-caking agent in food production. If anti
caking agents are used during the production 
process, but remain present in the food only in 
technically unavoidable traces and no longer 
have any effect, they are legally considered pro-
cessing aids and do not have to be labelled.3

In the EU, food additives are regulated by Reg-
ulation (EC) No. 1333/2008 and only those list-
ed in the annexes to the regulation may be used. 
E 171 is listed in Appendix I, Class II (food col-
ours without maximum quantity limits) and can 
be applied quantum satis (“as much as neces-
sary, as little as possible”) to almost all foods. 
No ADI value (“acceptable daily intake”; recom-

mended daily dose, i.e. the amount that can be 
ingested on a daily basis over a lifetime without 
an appreciable health risk) has been specified 
for E 171. In the USA, TiO2 has been approved 
as a food additive up to a maximum concentra-
tion of 1% by weight of the food.4

With Regulation (EU) No. 231/2012, the Europe-
an Commission established specifications for 
E 171. It may essentially only consist of pure 
anatase and/or rutile titanium dioxide which may 
be coated with no more than 2% aluminium ox-
ide (Al2O3) and/or silicon dioxide (SiO2) in order 
to improve the technical properties of the prod-
uct. Maximum quantity limits have also been set 
for the levels of contamination by toxic heavy 
metals and metalloids (cadmium, antimony, ar-
senic, lead, mercury).

The European Food Safety Authority (EFSA) pro-
poses to limit the proportion of nanoparticles 
(see below) below 100 nm to 50% in relation to 
the number of particles and to introduce these 
parameters into the specifications for E 171 in 
Regulation (EU) No. 231/201210. In addition, the 
EFSA recommends further new information in 
the specifications: Firstly, titanium dioxide (E 171) 
as a food additive can contain small quantities 
(<0.5%) of agents to control particle growth and 
the crystallization phase (aluminium oxide, sodi-
um or potassium in combination with phosphate). 
Secondly, the particles of E 171 must not feature 
any surface modification/treatment or coating. The 
corresponding amendment to Annexes II and III 
of the regulation by the European Commission is 
still pending.

Consumer exposure to E 171

The amount of E 171 consumers take in with their 
daily food depends heavily on their consumption 
behaviour and eating habits. The estimated ex-
posure for the US population is 1-2 mg/kg body 
weight per day for children under 10 years of age 
and approximately 0.2-0.7 mg/kg body weight/
day for the other consumer groups. For the UK 
population, the realistic estimates are on aver-
age 2-3 mg TiO2/kg body weight/day for children 
under 10 years of age and 1 mg/kg body weight/
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day for the other consumer groups. As a result 
of their higher consumption of sweets, children 
take in an average of two to four times more 
E 171 per day than adults5. In the Netherlands, 
exposure was estimated by experts from the Na-
tional Institute for Public Health and the Environ-
ment (RIVM) using information from industry. 
The estimate is 1.4 mg/kg body weight/day in 
children and 0.5 mg/kg body weight/day in peo-
ple over 70 years of age.6 

The EFSA estimates the maximum exposure of 
children (from infants to 9-year-olds) to range from 
0.4 to 10.4 mg/kg body weight per day on aver-
age, for adults (18 to 64 years) from 0.6 to 6.8 mg/
kg body weight/day, and for people aged 65 and 
over from 0.4 to 4.5 mg /kg body weight/day.7

A study of 89 different foods in the USA showed 
the highest E 171 content (measured as titani-
um) in powdered doughnuts at 100 mg per serv-
ing.5 In general, sweets and baked goods such 
as chewing gum, chocolate and products with 
white icing or sugar toppings contained the most 
E 171. Chewing gum in the form of coated tab-
lets with a hard outer coating also had the high-
est titanium concentrations, as did confectionery 
products with hard outer shells or coated peanuts. 
Custard powder and instant beverage powder al-
so had higher concentrations. Dairy products 
such as cheese, mayonnaise and spray cream 
contained only low concentrations of titanium. 
Many products contained between 0.01 and 1 mg 
titanium per serving.5 A study in the Netherlands, 
based on information from industry, identified 
mainly baked goods, desserts and sauces as 
products with the highest E 171 content.6

Nanoparticles in E 171 – 
current research results

TiO2 is used to make food appear whiter and col-
ours appear shinier. To achieve this aesthetic ef-
fect, it has to scatter or reflect visible light. Man-
ufacturers state that the particles must have a di-
ameter of more than 100 nm.8 In the case of food-
grade TiO2, however, the particles are actually 
present in a size distribution, i.e. they are not all 
of the same size and some are less than 100 nm 
in size, i.e. in the nanoparticulate range.

Electron microscopic examinations of an E 171 
sample from a large Italian supplier of food-grade 
TiO2 showed an average particle size of 110 nm 
and a wide size distribution ranging from 30 to 
400 nm. The proportion of nanoparticles small-
er than 100 nm in this sample was approx. 36%.5

A further study examined five samples of E 171 
(four samples anatase, one sample a mixture of 
anatase and rutile).9 Four samples came from 
Chinese manufacturers who also deliver to Eu-
rope, and one sample came from an Italian sup-
plier. The samples contained between 17 and 
35% nanoparticles. All samples also contained 
small amounts of phosphorus, aluminium and sil-
icon. SiO2 and Al2O3 were found in concentra-
tions of 0.13% to 1.5% of the dry weight and were 
therefore below the maximum limit in accordance 
with EU Regulation No. 231/2012. A sample from 
China featured surface modification with Al2O3 – 
similar to that found in TiO2 when used in sun-
screens to reduce photocatalytic activity. The au-
thors are of the opinion that the traces of phos-
phorus, aluminium and silicon are not impurities 
but indications for specific surface modification 
(coating) of the particles.

To better characterise the particle size, three Eu-
ropean manufacturers responded to an EFSA 
call and provided data on six E 171 products (five 
anatase, one rutile).10 The anatase products had 
an average particle diameter of 104 to 166 nm, 
the proportion of nanoparticles below 100 nm 
ranged from 11.4 to 45.6%. The rutile sample 
had an average diameter of 151 nm and the pro-
portion of nanoparticles was 5.4%. The manu
facturers also stated that E 171 is not subjected 
to any surface modification or coating.

A Belgian research group examined 15 samples 
of E 171 from different European countries. The 
mean particle diameter in these samples was be-
tween 83 and 125 nm and the proportion of par-
ticles <100 nm ranged between 32 and 59%. 
12 of the samples examined contained more than 
50% nanoparticles. The authors of the studies 
emphasize that the methods of analysis have not 
yet been standardised and that sample prepara-
tion can have an influence on the measurement 
results.11

So far, only one study characterised E 171 both 
as it could be detected in finished products (con-
fectionery) and as an original additive itself that 
was used in these products.12 In the samples of 
E 171 used as an additive, the size distribution 
was 10-350 nm with a median of 101 to 139.5 nm. 
The proportion of particles <100 nm was 23.6 
to 49.3%; a proportion that is in line with the re-
sults of other studies. The examination of the 
confectionery samples showed that one product 
– sweets with a liquorice filling – had the largest 
proportion of nanoparticulate E 171 (66%), where
as the corresponding sample of the E 171 ex-
tract only showed a nanoparticle proportion of 
32.4%. For the other confectionery products, the 
proportion of nanoparticles corresponded primar-
ily to that of the additive used. The results of the 
study show that sample preparation, such as the 
extraction process from the finished products, 
can have an influence on the size distribution of 
the particles. Validated and harmonised methods 
for sample preparation prior to characterisation 
are therefore necessary in order to be able to 
compare study results.

The German consumer organisation Foodwatch 
examined four products from a manufacturer for 
the nanoparticulate proportion of E 171 used in 
these products. A baking mix contained 22%, 
a decoration product 33%, a ready-made icing 
42%, and another decorative product even 100% 
nanoparticles.13 There is no information on the 
methods of analysis in the Foodwatch back-
ground paper. The result of the investigation of 
the product with 100% E 171 nanoparticulate 
content suggests that – as already shown in a 
study cited above – the sample preparation can 
have a significant influence on the size distri
bution of the particles in the end product.

Figure 1:  
TiO2 is used, for 
example, for sugar 
coatings for desserts 
(Source: Pexels on 
Pixabay).
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In any case, the studies to date show that TiO2 
for use in food is not a qualitatively uniform prod-
uct of the chemical industry, but that its compo-
sition can differ depending on the manufacturer. 
This applies to the crystalline form (anatase, ru-
tile or a mixture of both), the size distribution or 
the proportion of nanoparticles as well as the 
content of other chemical substances that are 
used during the manufacturing or for surface 
modification. According to the results of previous 
studies, the proportion of nanoparticles in E 171 
can be up to 59%. This is important because it 
is precisely this nanoparticulate fraction that is 
increasingly associated with health risks.

Health risks from E 171

The first and only risk assessment of TiO2 as a 
food additive was carried out by an expert com-
mittee of the Food and Agriculture Organization 
of the United Nations (FAO) and World Health 
Organization (WHO) (Joint FAO/WHO Expert 
Committee on Food Additives, JECFA) in 1969.14 
The panel’s conclusions at that time were that 
there was neither significant absorption nor stor-
age in the tissue after oral intake and that estab-
lishing an ADI value did not appear necessary. 
The risk assessment was carried out on the ba-
sis of only five publications. These showed no 
significant effects in animal studies.15

In 1979, toxicologists from the National Cancer 
Institute (USA) carried out the first large-scale 
study on rats and mice on the carcinogenicity of 
TiO2 as a food additive. From the results, the ex-
perts concluded that oral intake of TiO2 was not 
carcinogenic for rats and mice.15

In his review, Jovanovic (2015)4 summarised 16 
studies from the years 1994 to 2014 investigat-
ing the toxic effects of TiO2 on mice and rats af-
ter oral administration. The diameter of the pri-
mary particles of the TiO2 used was 5 to 475 nm. 
Unfortunately, the review does not state wheth-
er it is food-grade TiO2. With the exception of one 
study, all indicated toxic effects in the animals 
examined, for example liver or kidney damage, 
inflammatory reactions, and changes in the 
spleen and heart. Most studies also found bio-
accumulation in the liver and spleen. The author 
comes to the conclusion that there is convincing 
evidence that TiO2 can be absorbed through the 
intestinal tract of mammals and that it can bioac-
cumulate in the tissues of mammals and other 
vertebrates. The studies showed that the spleen, 
liver, and kidneys are the organs most affected. 
TiO2 can cause histopathological and physiolog-
ical changes in various organs depending on the 
dose. TiO2 would only be eliminated to a limited 
extent. The author also points out, however, that 
most of the studies were carried out with very 

high amounts of TiO2, which are well above the 
estimated intake levels for humans. The author 
also criticises the fact that studies are often car-
ried out without precise particle characterisation.

Winkler et al. (2018) summarised the literature 
on toxicokinetics and toxicology of E 171 availa-
ble up until 2017 and identified data gaps and 
uncertainties regarding the safety of this food ad-
ditive.16 Health risks from long-term oral expo-
sure to TiO2 cannot be ruled out; especially the 
liver can be affected negatively. The intake of 
TiO2 through food should, in any case, be less 
than 0.4 mg/kg body weight and day.

Schober et al. (2017) investigated the toxicoki-
netics of titanium dioxide. Five subjects received 
a single oral dose of 45 mg nano- or microscale 
TiO2 dispersed in demineralised water. The study 
does not state whether this was food-grade TiO2. 
Blood analyses showed that both nanoscale TiO2 
(8 nm particle diameter) and microscale (190 nm 
particle diameter) were equally poorly absorbed 
into the bloodstream via the intestine. The blood 
concentrations fluctuated mainly within the diet-
related fluctuation range during the observation 
period. No significant increase in the amount of 
titanium was found in the subjects’ urine. The au-
thors conclude that orally administered TiO2 in 
all grain sizes is mainly excreted in the faeces.17

One study showed that nanoparticulate TiO2 
could potentially have negative effects on peo-
ple suffering from inflammatory bowel disease.18 
Mice (3 groups of 12 animals each) in which co-
lon inflammation (colitis) had been triggered by 
oral administration of sodium dextran sulphate 
(DSS) received either only water or a suspen-
sion of TiO2 nanoparticles (50 or 500 mg per day 
and kg body weight) via oral gavage or the drink-
ing water. It was found that TiO2 nanoparticles 
aggravated colitis and also accumulated in the 
spleen. The authors of the study interpret the re-
sults as an indication that people with a defective 
intestinal barrier, as can be found in inflammato-
ry bowel disease, may be negatively affected by 
the use of TiO2 nanoparticles.

An Australian study from 2019 examined the in-
fluence of E 171 on the intestinal flora of mice.19 
For this purpose, the animals were given the food 
additive in amounts between 2 to 50 mg/kg body 
weight per day in the drinking water over a peri-
od of 3-4 weeks. It was found that E 171 only 
slightly changed the composition of the intestinal 
flora, but that the immune system’s function re-
sponsible for stabilising and regulating the intes-
tinal flora was significantly impaired and inflam-
mation occurred. The authors conclude that long-
term exposure to E 171 can predispose for con-
ditions such as inflammatory bowel disease and 
colon cancer.

In 2017, the French National Institute of Agricul-
tural Research (INRA) carried out a study with 
E 171 on rats. The study was funded by a re-
search programme of the French ANSES. Bettini 
et al. (2017)20 administered E 171 (with a pro-
portion of 44.7% nanoparticles) to test animals 
that had previously been injected with a chemi-
cal substance that promotes the development of 
tumours (tumour promoter) via a stomach tube 
for seven days or via the drinking water for 100 
days in amounts corresponding to human expo-
sure. Effects on the immune system and chang-
es in the intestinal mucosa were found. In addi-
tion, certain inflammatory parameters were ele-
vated and it was shown that E 171 can trigger 
changes in the intestine via oral intake, which 
can be interpreted as precancerous stages. This 
study in particular prompted the French govern-
ment to ban E 171 for one year starting from 
01.01.2020 (see below).

TiO2 is not soluble in water and the particles’ sur-
face can be altered by components of the food, 
which can change their behaviour. Unlike in the 
French study mentioned above, Blevins et al. 
(2019) examined possible acute and sub-chron-
ic immunological effects as well as negative ef-
fects on the intestines of rats, in which E 171 was 
not administered in the drinking water or by gav-
age, but with the feed. There were no effects on 
the immune system or the tissue morphology in 
the animals examined, even in the group which 
had been administered the highest dose. The au-
thors conclude that the food matrix in which E 171 
is embedded might be one important determi-
nant for toxicity. This is also confirmed by a study 
by Zhang et al. (2019), which showed that the 
selected food simulant21 reduced the cell toxici-
ty of TiO2 nanoparticles in vitro more than 5-fold.22

Safety assessment by EFSA

Regulation (EU) No. 257/2010 of 25 March 2010 
stipulated that all food additives approved in the 
EU before 20 January 2009 must be subjected 
to a safety re-evaluation. The EFSA completed 
the assessment of E 171 in June 2016 and came 
to the conclusion in its statement that, based on 
the available data, TiO2 as a food additive is 
harmless in terms of genotoxicity and not carcino
genic when ingested.7

With regard to possible negative effects on the 
reproductive system, the EFSA was unable to 
draw any final conclusions because of insufficient 
data. This would require a 90-day study, as spec-
ified in the EFSA guidelines23 on data require-
ments for applications for authorisation of a food 
additive, or a multi-generation or extended one-
generation reproductive toxicity study (EOGRTS; 
OECD test guideline 433). For this reason, no 
ADI value could be determined. The EFSA found 
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that, based on the estimated exposure of con-
sumers and the established no-observed-ad-
verse-effect level (NOAEL) value of 2250 mg/kg 
body weight/day, the margin of safety (MOS) was 
over 100 and therefore sufficient.

The ban on E 171 in France

France banned the use of TiO2 as a food addi-
tive from 01 January 2020 for an initial period of 
one year.24 The basis for this decision is a state-
ment by ANSES.25 The main reason for this ban 
are uncertainties regarding possible negative 
health effects on consumers, in particular be-
cause of E 171’s nanoparticulate content.

Since 2006, ANSES has carried out a number of 
activities relating to nanomaterials in food, animal 
feed, consumer products, and employee protec-
tion. The authority advocates that suitable proto-
cols are developed for toxicological studies (clear 
physico-chemical characterisation, detailed and 
reproducible protocols, etc.) and exposure stud-
ies in order to be able to assess health risks from 
products with nanomaterials. ANSES also rec-
ommends limiting exposure of workers, consum-
ers and the environment, particularly by promot-
ing safe products without nanomaterials. If haz-
ards for human health or the environment are iden
tified, ANSES recommends weighing the bene-
fits of products with nanomaterials for consum-
ers and clearly demonstrating their benefits.26

ANSES acknowledged that the study carried out 
by Bettini et al. (2017)20 (see above) does not 
make it possible to draw definitive conclusions 
on the health effects of TiO2 on humans, nor does 
it call into question EFSA’s 2016 assessment. 
However, the authority emphasised that this 
study showed effects that had not been identi-
fied yet, in particular E 171’s possible carcino-
genic potential. Therefore, ANSES requested in 
2017 that further studies be carried out to be able 
to estimate possible health effects associated 
with the oral intake of E 171.26

In February 2019, the French ministries for the 
economy, health, agriculture and the environment 
commissioned ANSES to analyse the latest stud-
ies on the toxicity of E 171. A group of experts 
from ANSES identified and analysed 25 new 
studies that had been published since 2017. 
ANSES summarises its conclusions as follows:25

�� Studies on the physico-chemical characteri-
sation in food simulants and in biological test 
media show that TiO2 remains biologically 
stable in the digestive tract, and that the forma
tion of a corona (biomolecule shell) as a re-
sult of the adsorption of food matrix compo-
nents changes the surface properties of the 
TiO2 particles and can affect their fate in vivo.

�� Studies on the interaction between TiO2 par-
ticles and certain bacterial strains in vitro 
show no evidence that E 171 can significant-
ly change the intestinal flora after ingestion. 
However, these studies were only carried out 
in vitro and do not comprehensively reflect 
the complexity of the intestinal flora. In vivo, 
exposure to E 171 may not lead to substan-
tial qualitative or quantitative changes in the 
mucus27.

�� Studies on the fly genus Drosophila have 
shown developmental defects of non-genetic 
origin after oral ingestion of amounts of E 171 
corresponding to human exposure.

�� Studies carried out ex vivo on segments of 
human subcutaneous arteries and in rats 
have shown that high levels of E 171 can in-
duce cardiovascular effects that may lead to 
high blood pressure and heart failure.

�� The latest in vitro studies on genotoxicity do 
not provide any new evidence but confirm 
DNA damage from oxidative stress caused 
by TiO2. However, the latest studies do not 
exclude the possibility of a direct effect of 
TiO2 on the DNA and/or the spindle appara-
tus of a nuclear division spindle that could be 
causing DNA damage.

�� Carcinogenicity studies report changes in 
gene expression as well as epigenetic ef-
fects.

Some of the 25 new studies analysed provide 
new evidence. However, none of the new stud-
ies could confirm or refute the potential carcino-
genic effect of E 171, which was shown in the 
study by Bettini et al. (2017)20. Since there are 
still uncertainties, ANSES recommends a precise 
physico-chemical characterisation of E 171, bet-
ter characterisation of possible E 171 hazards, 
and an assessment of the justification for its use, 
i.e. there must be clear advantages.

Since better characterisation of the dangers and 
risks posed by E 171 is still pending, ANSES re-
iterated in 2019 its earlier conclusions on nano-
materials, which entail limiting the exposure of 
workers, consumers and the environment as part 
of a step-by-step process, primarily by promot-
ing safe products that are equivalent in terms of 
function and effectiveness and do not contain na-
nomaterials.

EFSA opinion on new studies

The results of the study by Bettini et al. (2017) 20 
also prompted the European Commission to com-
mission the EFSA to analyse these and other 
more recent studies.

With regard to the study by Bettini et al. (2017), 
the EFSA criticised the following points in 201828:

�� The particles of the TiO2 test material were 
coated with bovine serum albumin (BSA) and 
subjected to ultrasound treatment. This test 
protocol was designed to prevent agglomer-
ation of the nanoparticles and was specifi-
cally developed for hazard identification of 
nanoparticles in suspension. With regard to 
the observed effects on the immune system, 
the EFSA notes that the BSA coating of the 
particles itself can cause an immunological 
or allergic reaction.

�� The administration of TiO2 by gavage or 
drinking water is not fully representative of 
the use of E 171 as a food additive. Since in-
teractions with the food matrix may not oc-
cur, these procedures could lead to uncer-
tainties when extrapolating the results of this 
study to the evaluation as a food additive.

�� Only a single biomarker was used (preneo-
plastic lesions of the colon).

�� The initiating potential of TiO2 for changes in 
the intestine, which can be interpreted as pre-
cancerous stages (aberrant crypt foci, ACF29), 
was not observed in a further study.30

�� An earlier publication showed that the num-
ber of ACFs triggered by various food com-
pounds is not suitable for predicting the final 
number of intestinal tumours. The authors of 
this study do not consider the number and 
size of ACFs as suitable biomarkers for colo-
rectal cancer.31

The EFSA considers the results of Bettini et al. 
(2017)20 not sufficient for concerns that E 171 
could trigger or promote colon cancer.

The EFSA analysed three other studies32 and 
came to the following conclusions:

The results of the study by Bettini et al. (2017)20 
do not provide enough justification for a new car-
cinogenicity study. However, should additional 
information become available, this could be re-
considered in the future.

The new results in the study by Proquin et al. 
(2017)20 do not change the conclusion regarding 
the genotoxicity of TiO2 as stated in the EFSA 
opinion from 2016.

The effects of synthetic TiO2 nanoparticles re-
ported by Guo et al. (2017)32 are of uncertain bi-
ological importance and therefore of limited rel-
evance for a risk assessment of TiO2 as a food 
additive.
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There are significant uncertainties in the risk as-
sessment carried out by Heringa et al. (2016)32 
because the evidential value of the data was not 
analysed.

The four studies provide information, but are 
fraught with uncertainties. Therefore, their rele-
vance for a risk assessment is considered limit-
ed and further research is necessary to reduce 
the level of uncertainty.

In general, three of the four studies were able to 
show that TiO2 can trigger various effects in vitro 
and in vivo. These studies are useful for hazard 
identification. The EFSA recommends carrying 
out an extended one-generation reproductive tox-
icity study and further studies in which E 171 is 
administered in a food matrix.

Positions of institutions, 
NGOs and industry

In September 2019, the German Federal Institute 
of Risk Assessment (BfR) reviewed the ANSES 
report and came to the conclusion that no scien-
tific arguments could be identified that would jus-
tify calling into question the 2016 EFSA opinion 
on the use of titanium dioxide as a food addi-
tive.33

The Titanium Dioxide Manufacturers Association 
claims that E 171 is an approved food additive 
which complies with applicable European legis-
lation, i.e. it does not contain any substances that 
are considered dangerous to consumers. E 171 
is the most effective white colour in food and is 
even five times more effective than alternatives 
such as silicon dioxide or calcium carbonate. Re-
placing it with an alternative could also bring new, 
unexplored risks.34 The ban on E 171 prompted 
the European Commission to develop options for 
a joint approach within the European Union. An 
extension of the ban to the entire EU is current-
ly being discussed. This would mean a tempo-

rary suspension of marketing foods that contain 
E 171 or introducing measures to reduce the ex-
posure of vulnerable groups of consumers, such 
as for instance children, by withdrawing the au-
thorisation for certain food groups. However, 
Food Federation Germany fears this would have 
serious economic consequences. Companies in 
the supply and manufacturing sector would have 
to carry out the necessary expensive and com-
plex processes of reformulating products. This 
would be particularly time-consuming according 
to Food Federation Germany as it is technically 
difficult to replace TiO2 with a suitable alternative 
because of its functionality.35

In May 2019, the German television station “Das 
Erste” devoted a programme to the topic of tita-
nium dioxide and conducted a survey amongst 
the 15 largest confectionery producers in Ger-
many. This showed that some manufacturers in 
Germany have already changed their recipes, 
and others announced that they want to change 
their production.36

With reference to the ban in France, European 
consumer and environmental protection organi-
sations are calling on the European Commission 
to remove E 171 from the list of permitted food 
additives on the basis of the precautionary prin-
ciple as all Europeans have the same right to a 
high level of protection. In addition, no objections 
should be raised or actions taken against the 
French measure.37
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