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ed (in English, Dimethyl Formamide

> deadline for comments is
: Dimethyl formamide, also abbreviated to DMF, is

a volatile organic compound with the chemical
formula C3H;NO. The most common use of DMF
is as a solvent in chemical reactions, primarily in
the production of plastics and polyurethane. It |

EffeCtive Ieather also has uses in the manufacture of adhesives,
Sourcing Conference solvgnt dyes, synthetic leather and surfac_e

coatings. Exposure to DMF has been shown in
studies by the US Environmental Protection
Agency to cause dermatitis, however this relates
to acute exposure to DMF in its chemical form, and not to prod-
ucts and articles. The release of DMF into the environment is con-
trolled in Europe under the Hazardous Waste Directive, but there
are no plans to restrict the use of DMF in the production of con-
sumer articles now, or in the future
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Organotins

Introduction

Organotins (also known as organic tin or organostannic
compounds) are a large family of chemicals compounds with a
structure that is based on tin (Sn) with a number of hydrocarbon
substituents. These compounds have many uses in the
production of consumer products and, depending on their
composition, have uses ranging from antifungal agents to
stabilisers in the production of plastics.

Although organotin compounds have a large scope of uses
depending on the wide range of possible structures available,
certain compounds have been highlighted by the EU as having
adverse effects on human health and the environment. As a
result, the Commission of European Communities has put
together a proposal to restrict the use of organostannic
compounds in consumer articles.

Organotin properties and uses
There are four main classes of organotin compounds classified by
the number of organic groups bound to the tin atom:

Tetra-substituted organotins i These compounds are very stable
and are used as the starting materials for catalysts. Although they
have low toxicity and are unusable as biocides, they can be
metabolised to form toxic tri-substituted compounds.

Tri-substituted organotins i These are toxic compounds such as
tributyltin (TBT) and triphenyltin (TPT). Depending on the organic
groups bound to the tin, they can be used as effective fungicides,
for example TBT is an industrial fungicide used in the
manufacture of textiles and paper. Historically, TBT and TPT
were used as biocides in antifouling paints for ships, however,
they were found to pose risks to the aquatic environment through
endocrine (hormone) disruption, and as a result, have been
banned in the EU for use in anti-fouling paints for ships, and as
biocides in the aquatic environment. Trialkytins are also banned
for use as biocides in agriculture due to their high plant toxicity.
Organotins are not found naturally in the environment and biocide
applications are the biggest contributor of organotins in
waterways, due to problems such as leaching from soil sprayed
with molluscicide formulations, and from anti-fouling paints. TBT
is still used as a biocide in small amounts in the textile industry,
for example as a fungicide on textiles exposed to extreme
weather conditions, such as canvas or sportswear.

Di-substituted organotins i These compounds, such as dioctyltin
(DOT) and dibutyltin (DBT) are widely used as heat stabilisers
and catalysts in the production of polyurethane (PU) and polyvinyl
chloride (PVC). As PVC is inherently thermally unstable, the
organotin-based heat stabilisers are added to stop fragmentation
and cure any existing damage. They can also help to maintain the
materials stability to light during use. Di-substituted organotins
have no use as fungicides, and apart from DPT, they exhibit low
antibacterial activity.

Mono-substituted organotins i These have low toxicity, and

certain compounds such as methyl tin and butyl tin are used as
PVC heat stabilisers.

The risks and legislation

Certain organotin structures have low toxicity to humans and

ggrtairacw%eﬁstar%eéen being studied as possible anti-cancer
rugs; however, studies have shown that organostannic

compounds in consumer articles pose a risk to human health,

especially in children.
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work. In severe cases, with chronic
exposure, it can result in death. In addition, organotin compounds
have been studied as obestogens (compounds that promote
obesity in humans) as they disrupt endocrine control and can
disrupt fat breakdown regulation.

The Commission of European Communities has recently
conducted an assessment into the health risks associated with
environmental exposure to organotin compounds through
manufacture and product use. The study focused on triphenyltin,
tributyltin, dioctyltin and dibutyltin in particular, as these have been
detected in a wide variety of consumer articles such as textiles,
footwear, nappies and feminine hygiene products. Both di- and
tri- substituted organotins effect human health by immunotoxicty
via the thymus gland, and act in a cumulative way. Tri-substituted
organotins affect health more rapidly than DOT and DBT as they
have greater potency.

As a result of the risk assessment, the EU is proposing to restrict
the use of organotin compounds in consumer articles under
Annex | of the Directive 76/769/EEC, in order to reduce the risk to
human health. The restrictions will be phased in, with the
organotin compounds causing the most risk coming into force first.
The proposal states that:

Tri-substituted organotin compounds emitted from consumer
articles not only effect human health, but also have adverse
effects on the environment, and therefore severe restrictions
should be imposed. Tri-substituted organotins shall not be used in
consumer articles where their concentration in the article or
component is greater than 0.1% by weight of tin, after 1 July 2010.

Certain dibutyltin compounds, such as dibutyltin chloride, will soon
be prohibited from sale in substances and mixtures under a
different piece of European legislation, as they are also toxic to
reproduction. Restrictions will be placed on articles containing
DBT compounds, but will allow for an additional period of time
were no suitable alternative can be found. The proposal states
that after 1 January 2012 articles and mixtures containing DBT in
concentrations of above 0.1% by weight of tin will be banned. The
legislation will not apply to PVC coated fabrics for outdoor use,
and to coatings for articles that use DBT compounds as catalysts
until the 1 January 2015.

Dioctyltin compounds shall also be restricted for use after
1 January 2012 in textiles and footwear that come into contact
with the skin, along with gloves, childcare articles and female
hygiene products. DOT compounds shall not be used in these
articles, where the concentration in the article or component is
greater than 0.1% by weight of tin.

- Conclusion
Due to the adverse effects of certain organotin compounds to

human health and the environment, the EU proposes to ban their
use in the manufacture of certain consumer products. If accepted
by the Commission, the legislation will come into force on the
1 July 2010, restricting the use of TBT and TPT, followed by

* restrictions to the use of DBT and DOT on 1 January 2012.
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