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PLASTICIZERS – FIT FOR PURPOSE

Dolls, inflatables, balls or figurines are examples of toys that 

are often made with soft-PVC. PVC is a very well-researched 

plastic which is suitable for toy manufacturing due to its 

printability, color stability, compatibility and ease of processing 

among other properties. PVC itself is brittle and plasticizers 

are chemical compounds that give rigid PVC flexibility.

The type of plasticizer depends on the different require-

ments of the respective application. Phthalates are used for 

more than 50 years in flexible PVC applications and are still 

the most commonly used plasticizers. They are the preferred 

choice for many technical applications, e.g. wires and cables, 

roofing membranes or tarpaulins. For BASF, safety in the 

intended use is a mandatory requirement for the complete 

product portfolio. Already in 1998, BASF started a research 

project for an alternative plasticizer with a better toxicological 

profile than phthalates, making it suitable for use in products 

that come into close contact with humans. So, BASF de-

veloped non-phthalate Hexamoll® DINCH – a plasticizer that 

has an excellent toxicological profile and offers a well-balanced 

set of properties. When the European Union restricted 

phthalates in toys and childcare articles in 19991, a children’s 

doll made with Hexamoll® DINCH was one of the first appli-

cations in which the plasticizer was used.

HEXAMOLL® DINCH SUCCEEDED 

PHTHALATES ON THE PLAYGROUND

Based on latest scientific evidence the EU commission 

reevaluated the phthalate restrictions for toys in 2013 and 

confirmed to keep them in place2. Similar legislations followed 

worldwide, having an impact on imported toys as well. The 

European notification system RAPEX shows that phthalate- 

containing toys entering the European market have been 

declining in number of detected products3.

What succeeds phthalates in toys? In a market study 252 

product samples were collected at retail level in Germany, 

Switzerland and Austria and it was found that nearly half of 

the samples contained Hexamoll® DINCH as the principal 

plasticizer.4 It shows broad acceptance of the toy industry 

for Hexamoll® DINCH as alternative plasticizer succeeding 

phthalates. Not only due to the success in the toy industry, 

the production capacity for Hexamoll® DINCH has constantly 

been increasing to meet market demand. The start-up of 

the second plant in 2014 doubled BASF’s production capacity 

of Hexamoll® DINCH to 200,000 metric tons per year.

HEXAMOLL® DINCH: TESTED & PROVEN

Depending on annual production volume, REACH (Regulation 

(EC) No 1907/2006) requires industry to provide mandatory 

toxicological and ecotoxicological studies according to 

OECD guidelines and Good Laboratory Practices. BASF 

has invested more than 7 million Euro in toxicological testing 

for Hexamoll® DINCH.

A complete regulatory database proves that Hexamoll® 

DINCH does not show any of these adverse effects: 

Environmental hazards, peroxisome proliferation, accumulation 

within the body, organ toxicity, genotoxicity, carcinogenicity 

or reproductive hazards. The results of the studies have 

been evaluated by competent authorities worldwide, confir-

ming that Hexamoll® DINCH is safe for its intended use, 

including highly sensitive applications like food contact, 

medical devices or toys5. The French Competent Authority 

conducted the so-called Risk Management Option Analysis 

(RMOA), published by ECHA in January 2016, which con-

cluded that there is no need to initiate further regulatory risk 

management action6.

In general, manufacturers are responsible for the safety 

of their products and compliance with regulations (via CE 

marking). Toy manufacturers can rely on global expert 

knowledge of the competent authorities in the risk assessment 

of Hexamoll® DINCH confirming its suitability. Products 

made with Hexamoll® DINCH can fulfill requirements of 

the EU Toy Safety Directive 2009/48/EC and the relevant 

European Toy Safety Standards7. Because children like to 

discover the environment with their senses and commonly 

take toys into their mouths, also food contact approvals 

are worth to be mentioned: EFSA (European Food Safety 

Authority) approved Hexamoll® DINCH for use in food 

contact materials without specific migration limit8. This makes 

Hexamoll® DINCH also suitable for toys for children under 

three years of age.

CARE IN EVERY TOUCH 

While Hexamoll® DINCH is not a hazardous substance, 

competent authorities investigated plasticizer migration 

from toys in realistic “play scenarios” to identify the general 

exposure of children to plasticizers during play time. The 

National Institute for Public Health and the Environment of 

the Netherlands (RIVM) considered a scenario of mouthing 

a toy by a 10-month-old child and skin contact with a toy by 

a 12-year-old child for 3 hours per day. The risk assessment 

concluded that the use of Hexamoll® DINCH does not pose 

any health risk for toy-users9. Also the French Agency for 

Food, Environmental and Occupational Health & Safety 

(ANSES) published an opinion on health risks of plastic toys 

in 201610. The results based on the exposure scenario for 

Hexamoll® DINCH do not show a health risk for children 

aged 0 to 3 years exposed via mouthing of toys. 
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Children are not only exposed to plasticizers via direct contact 

with toys but also through other sources. Hexamoll® DINCH 

is an established general-purpose plasticizer on the market 

that is used in a broad range of applications, for example in 

flooring and wallcovering. In this context, BASF actively 

supports the development and application of human bio-

monitoring methods for exposure monitoring to enable the 

competent authority to perform solid risk assessments. The 

analytical methods for determination of urinary metabolites 

are state of the art research for the industry. The German 

Federal Environment Agency (Umweltbundesamt) published 

a study showing that Hexamoll® DINCH metabolites can be 

found in urine of 98.3% of the general public and that the 

current exposure of the population is orders of magnitude 

below the reference value which experts consider safe11. 

In 2016, Fromme et al. investigated exposure specifically of 

children in German daycare centers12. Plasticizer levels in 

indoor air and dust samples from 63 daycare centers were 

measured and analysis of urine samples from 208 children 

for the presence of Hexamoll® DINCH metabolites conducted. 

The maximum actual intake reached only 1% (9.8 μg per kg 

bodyweight) of the reference value (1000 μg per kg body- 

weight) which was defined as tolerable daily intake by EFSA. 

The median intake calculated is 0.5 μg per kilogram body- 

weight per day (=0.05%): no risk. 

Thus, using Hexamoll® DINCH for the production of toys 

can provide peace of mind to both, the manufactures and 

parents.
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FREQUENTLY ASKED QUESTIONS

1. For which applications is Hexamoll® DINCH used?

Hexamoll® DINCH is widely used in a broad range of appli-

cations like wallpaper, flooring, sports equipment, apparel, 

food packaging, toys and medical devices. Hexamoll® 

DINCH exhibits excellent blood compatibility and in 2013 

was awarded the SolVin Award Special Prize for successful 

substitution of the phthalate DEHP in blood bags.

2. Who are your customers in the toy industry?

Toy manufacturers using Hexamoll® DINCH are located 

worldwide across the entire value chain. Leading brand owners 

in the toy industry trust Hexamoll® DINCH for its high quality 

and performance. Take a closer look at the packaging of 

inflatables, figurines or dolls and you may be able to dis- 

cover the Hexamoll® DINCH logo – Care in every touch.

3. What is the difference between Hexamoll® DINCH 

and phthalates?

Hexamoll® DINCH is not a phthalate but a cyclohexanoate 

and a non-aromatic plasticizer with a completely different 

structure (three-dimensional ring) belonging to a different 

chemical structural class. The maximum residual concen- 

tration of phthalates in the current product specification is 

0.01% and BASF conducts constant lab analytics and 

pre-loading inspections to deliver high quality products to 

our customers.

4. What makes Hexamoll® DINCH a preferred plasticizer 

for toy manufacturing?

Hexamoll® DINCH is an intensively researched product. 

BASF conducted numerous tests to demonstrate that 

Hexamoll® DINCH has an excellent toxicological profile. 

Evaluations of the studies and risk assessments by compe-

tent authorities conclude that there is no risk associated to 

exposure from toys made with Hexamoll® DINCH. 

5. Can Hexamoll® DINCH substitute other plasticizers 

in toy manufacturing?

Hexamoll® DINCH can be processed on existing machinery, 

requiring only minor adjustments in formulation and process 

parameters. It can be used in the common PVC production 

processes. Good rotomoldability and lower viscosity than 

other alternatives like Terephthalates (DOTP) or Citrates 

(ATBC) make it stand out.

6. Do toys made with Hexamoll® DINCH comply with 

regulations globally?

CE-marked toys have been available on the market for 

over a decade. The toxicological profile and extensive risk 

assessments have led to worldwide approvals. Toys made 

with Hexamoll® DINCH can fulfill the requirements of the 

following regulations:

 – EU Regulation (EC) No 1907/2006 (REACH):  

 No further risk measures needed

 – EU Toy Safety Directive 2009/48/EC

 – EU Toy Standards EN 71-3, EN 71-5, EN 71-9

 – US-CPSC toy safety specification ASTM F963 

7. Where is Hexamoll® DINCH manufactured?

Hexamoll® DINCH is produced in Ludwigshafen, Germany 

in two separately operating plants with a total capacity of 

200,000 metric tons per year. It is available globally and the 

technical centers in Europe, Asia and North America are 

ready to support in any technical question.
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Phone: +49 621 6059447
Email: hexamolldinch@basf.com

For further information:
www.hexamoll-dinch.com

While the descriptions, designs, data and information contained herein are presented gratis, in good faith 
and believed to be accurate, they are provided for guidance only and BASF assumes no obligation or liability 
for any results obtained, all such being given and accepted at the reader’s risk. Because many factors may 
affect processing or application/use of our products, readers are not relieved from carrying out their own 
investigations and making tests to determine the suitability of a product for a particular purpose prior to use. 
Users must evaluate what claims and information are appropriate and comply with a jurisdiction’s regulatory 
requirements. Neither warranties of any kind, either expressed or implied, including, but not limited to, 
warranties of merchantability of fi tness for a particular purpose, nor any guarantees are made/ granted 
regarding products described, or their properties, designs, data or information set forth, or that the products, 
descriptions, designs, data or information may be used without infringing the intellectual property rights of 
others. In no case shall the descriptions, designs, data or information provided be considered a part of any 
supply agreement unless the parties expressly agree otherwise. (06/2017)

Hexamoll® is a registered trademark of BASF SE.


