The Eco-Efficiency Label

Requirements

Requirements

1. Accomplished Eco-Efficiency Analysis according to the methodology
certified by TUV Rhineland/ Berlin-Brandenburg, Germany.

2. Verification of the investigated product to be more eco-efficient for the
defined customer benefit than other alternatives as result of the analysis.

3. Presentation of a third party evaluation (so-called Critical Review
according ISO 14040 et seq.).

4. Publication of the results via internet on website www.oeea.de, which
is referred to on the label.

5, Payment of the license fee for the duration of three years.
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Dr. A. Grosse-Sommer 4






Eco-Efficiency Label

Certificate BASE
C E R T I F I C A T E The Chernical Company

Eco-Efficiency Analysis
“Non-Phthalate Plasticizers for PVC
Applications"

The evaluation of environmental and economic
effects of non-phthalate plasticizers for PVC toys
and soft articles using an eco-efficiency analysis
aceording to the validated method is cartified.
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BASF SE

is granted the right to use the Eco-Efficiency
Label In the presented form for
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for a duration of three years.

The main results are published under
www.oeeade .

Ludwigshajen, 01.06.2008
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Eco-Efficiency Label
Hexamoll® DINCH

- BASF

The Chemical Company

Q1-ANALYSE ()
The Eco-Efficiency label can be g 2
awarded to the listed PVC J = @
products using Hexamoll® w =
DINCH as a plasticizer. It was : :
shown that they are more eco- =) o

N

efficient than the alternative ECO-EFFIC\®

systems.

o
1st place

in an environmental and
economic evaluation according
to the BASF method for use as a

PVYC plasticizer for toys
and soft PVC articles
www.oeea.de
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Expert Opinion: Critical Review

TUV Rheinland " BASF

The Ghemical Company

Critical Reviewers: Dr. Christoph Luterménnz TOV Rheinland BioTech GmbH
Bernhard Priesemuth, TUV Rheinland Cert GmbH

After critical review of the report titled ‘Non-Phthalate Platicizers for PVC Applications: Hexamoll®
DINCH' and the supporting inventory and impact assessment calculations, the main conclusions of the
critical reviewers are as follows:

» the input data is detailed and up-to-date and is treated according to the methodology
following DIN ISO 14040 et seq.

» the system boundaries are appropriate and the alternatives are clearly and sufficiently
modelled.

» the analysis shows that Hexamoli® DINCH is the most eco-efficient plasticizer for the
described applications, having the lowest total environmental impact.

Excerpt:

»Die Prozessketten und die dafiir erforderlichen Input-Daten wurden detailliert erfasst und gemaR dem Bewertungsverfahren aufbereitet... Die verwendeten
Datenquellen sind ausreichend und aktuell... Entsprechend der vorgesehenen Anwendung und der getroffenen Annahmen wurden die Systemgrenzen richtig
gesetzt, das System ausreichend und deutlich beschrieben und die erhaltenen Daten entsprechend der Methode aggregiert. Durchgefihrte
Sensitivitdtsbetrachtungen stiitzen das vorliegende Ergebnis...

Im Ergebnis zeigt sich, dass Hexamoli® DINCH der &koeffizienteste Weichmacher fiir die vorgesehenen Anwendungen, mit den niedrigsten gesamten
Umweltauswirkungen, ist.“

Eco-Efficiency
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Objectives and Use of the Eco-Efficiency
Study
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a Eco-Efficiency

BASF

The Chemical Company

This eco-efficiency study compared various non-phthalate plasticizers for different PVC
applications. The alternative in focus was Hexamoll® DINCH.

The study used the methodology of the eco-efficiency analysis, developed by BASF as
a life-cycle tool to show and assess different parts of the life-cycle of the chemical
reactions and related materials which are required to achieve the desired product. it is
one method between others that are able to assess environmental data over the whole
life cycle. ’

The ecological calculations of the single results in each category are following the ISO-
rules 14040 et seq. in the main points. The quantitative weighting step to get the
ecological fingerprint and the portfolio are not covered with the ISO-rules. The eco-
efficiency analysis has more features than are mentioned in the ISO rules.

The methodology has been approved by the German TUV. This methodology was
used by the "Oko-Institut - Institute for applied ecology" in Freiburg Germany in
different APME-studies. Oko-Institut uses a quite similar methodology with a different
weighting system ("Ecograde"). TNO in the Netherlands using the BASF standard
method with a different weighting system. The Wuppertal Institute accepts the method:
“Basically, the large number of indicators used in the eco-efficiency analysis of BASF
make relatively reliable statements possible ...“. The method was initially developed by
BASF and Roland Berger Consulting, Munich.

Dr. A. Grosse-Sommer



User benefit

- ~BASF

The Chemnical Company

user benefit BASF alternative other alternatives

® acetyltributyl citrate
(ASE)

¢ diethylhexylterephthalate
(DEHTP)

* acetylated castor oil

Production and
use of 1000 PVC
toy balls for the
German market

®* Hexamoll® DINCH

derivative
¢ alkylsulphonic phenyl ester
(ATBC)

a | Eco-Efficiency
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Abbreviations

Hexamoll® DINCH or DINCH — diisononylcyclohexane dicarboxylate (BASF
product)

DEHTP — diethylhexylterephthalate
ASE - alkylsulphonic phenyl ester
ATBC — acetyltributyl citrate

ESO - epoxidized soybean oil

Dr. A. Grosse-Sommer 1"




General System Boundaries

- BASF

The Ghemical Company

production use disposal

generation of

electricity,

production of compr. air
plasticizer landfill,
Y l recycling,
_ ] incineration

‘production of | non-rigid | Pproduction of .
- PVC pellets "I PVC* - toy balls
production of l

Cal/Zn stabilizer

t use of balls

*only differences in PVC weight were considered!
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Eco-Efficiency Portfolio:

Base Case . "BASF

Eco-Efficiency
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Production and &
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o ® DEHTP
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1,6 1,0 ' 0,4
costs (normalized)
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Costs: Base Case

The C

350
300
250
@ disposal
m
E’o 200 O Ca/Zn stabilizer
I 150 OPVC *
@ plasticizer
100 '
50
0
Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.

UB- user/user benefit

*differential approach
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Base Case: Environmental Fingerprint

- BASF

The GChemical Campany

energy use

bmissions

Hexamoll DINCH
—l- ASE

ATBC
—>¢—acet.castor oil deriv.
-3 DEHTP

material use oxicity potential

risk potential -

1. maximum environmental impact
0: minimum environmental impact

Eco-Efficiency
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Base Case: Energy Consumption 'BASF

The Chemical Company
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UB- user benefit

*differential approach
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Resource Consumption: Base Case BASE

The Chemical Company
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sand
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ir Emissions: Base

cidification Potentia i "BASF
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m
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7))
(e)]

1000

0
Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.
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Air Emissions: Base Case

Global Warming Potential (GWP) ‘_BASF
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Air Emissions: Base Case

Photochemical Ozone Creating Potential (rocr) BASF

700
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-
2 500
% @ disposal
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g 300 O PVC
2 W plasticizer
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Air Emissions: Base Case

zone Depletion Potential (ODP) .o DASF

1,20
m 1,00
)
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% 0.8 M disposal
= 0 Ca/Zn stabilizer
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Hexamoll ASE ATBC acet.castor DEHTP
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Dr. A. Grosse-Sommer 21

L}
&

[IRTT




Water Emissions: Base
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Solid Wastes: Base Case BASF

The Chemical Company

@ disposal

O Ca/Zn stabilizer
OoPVvC®

B plasticizer

Hexamoll ASE ATBC acet.castor oil DEHTP
DINCH deriv.

UB- user benefit

*differential approach
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Area Use: Base Case - _BASF

The Chermical Company
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Toxicity Potential:
- BASF

Determination (1)

The toxicity potential was determined by considering all substances involved in the life
cycle of the balls. Exposure of the public to a toxic substance was weighted more
heavily than exposure of professionals (see scheme below) since the latter have better
training and equipment to deal with critical substances.

For all production steps, the R-phrases (from EU safety data sheets) were used as a
measure of toxicity potential. For the consumer use of the ball, an expert ranking of
various toxicological and ecotoxicological values (see next page) was used to compare
the various plasticizers.

production of use of plasticizer use of consumer

plasticizer and ‘ (production of - products

other substances consumer product)

-exposure of professionals +exposure of professionals ~exposure of consumer

sbased on R-phrases -based on R-phrases *based on expert ranking
(incl. educts) -weighting 20% -weighting 70%

‘weighting 10%

a Eco-Efficiency
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Eco-Efficiency Analysis
Hexamoll® DINCH
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Summary (1)

B This eco-efficiency analysis compares various non-phthalate plasticizers for use
in PVC applications in the German market. Plasticizers that were compared
included Hexamoll® DINCH (diisononylcyclohexane dicarboxylate),
acetyltributyl citrate (ATBC), acetylated castor oil derivative, alkylsulphonic
phenyl ester (ASE), and diethylhexylterephthalate (DEHTP).

B Hexamoll® DINCH is the most eco-efficient plasticizer, with the lowest overall
environmental impact. DEHTP has a slight cost advantage, but is less eco-
efficient primarily due to toxicity considerations. ATBC has an intermediate eco-
efficiency. ASE results in comparable costs; however, it has a significantly
lower eco-efficiency due to high material consumption, energy use and
emissions during plasticizer production. Acetylated castor oil derivative has the
lowest eco-efficiency, with low environmental performance at a much higher
cost.

a Eco-Efficiency
e Dr. A. Grosse-Sommer 2



Summary (2)

- - BASF

The Chernical Company

B The results hold not only for balls (base case), but also for garden hoses and
medicinal tubing. While these have somewhat different compositions, the eco-
efficiency relationships remain essentially unchanged compared to the base
case.

B The relative position of acetylated castor oil derivative would not be improved
even if the R-phrase (R43) were not applicable.

x o * Hexamoll® DINCH is the most eco-efficient non-phthalate
plasticizer for PVC applications such as balls, garden hose and
medicinal tubing.

* Hexamoll® DINCH and DEHTP are similarly priced, but the
former offers significant toxicological advantages over the
complete life cycle. Considering only the toxicological risk to
the consumer, the advantage of Hexamoll® DINCH is even
greater.

,,,,,,,,

Eco-Efficiency
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The Eco-Efficiency Label

Requirements BASF

The Chemical Company

Requirements

1. Accomplished Eco-Efficiency Analysis according to the methodology
certified by TUV Rhineland/ Berlin-Brandenburg, Germany.

2. Verification of the investigated product to be more eco-efficient for the
defined customer benefit than other alternatives as result of the analysis.

3. Presentation of a third party evaluation (so-called Critical Review
according ISO 14040 et seq.).

4. Publication of the results via internet on website www.oeea.de, which
is referred to on the label.

5. Payment of the license fee for the duration of three years.

Dr. A. Grosse-Sommer 4
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Eco-Efficiency Label

Certificate - BASF
C E R T l F l C A T E The Cherical Company

Eco-Efficiency Analysis
“Non-Phthalate Plasticizers for PVC
Applications”

The avaluation of environmental and economic
S1-ANALYSE effects of non-phthalate plasticizers for PVC toys
and soft articles using an eco-efficiency analysis
according to the validated method is certified.

BASF SE

is granted the right to use the Eco-Efficiency
ECO-EFFIGY Label In the presented form for

place Hexamoll® DINCH

18 s Bnyino
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for a duration of three years.

and soit Py
B

The main results are published under
www.oeea.de .

Ludwigshafen, 01.06.2008

Or. R. Orews Dr. ¥. Saling
Director Product Safety Group Leader Eco-EfMclency

rRNaLTeE

Eco-Efficiency

Dr. A. Grosse-Sommer 5

eon-zericee




Eco-Efficiency Label

Hexamoll® DINCH

Ql -ANALYSE .
The Eco-Efficiency label can be g v
awarded to the listed PVC E »
products using Hexamoll® - =
DINCH as a plasticizer. It was o ':'
shown that they are more eco- ; 8’

efficient than the alternative . ECO-EFFI c\ﬁﬁ
systems.

1st place
in an environmental and
economic evaluation according

to the BASF method for use as a
PVC plasticizer for toys
and soft PVYC articles
www.oeea.de
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Expert Opinion: Critical Review

TUV Rheinland BASE

The Chermical Company

Critical Reviewers: Dr. Christoph Lufermanrq, TUV Rheinland BioTech GmbH
Bernhard Priesemuth, TUV Rheinland Cert GmbH

After critical review of the report titled ‘Non-Phthalate Platicizers for PVC Applications: Hexamoll®
DINCH’ and the supporting inventory and impact assessment calculations, the main conclusions of the
critical reviewers are as follows:

» the input data is detailed and up-to-date and is treated according to the methodology
following DIN ISO 14040 et seq.

> the system boundaries are appropriate and the alternatives are clearly and sufficiently
modelled.

» the analysis shows that Hexamoll® DINCH is the most eco-efficient plasticizer for the
described applications, having the lowest total environmental impact.

Excerpt:

»Die Prozessketten und die dafiir erforderlichen Input-Daten wurden detailliert erfasst und gemaR dem Bewertungsverfahren aufbereitet... Die verwendeten
Datenquellen sind ausreichend und aktuell... Entsprechend der vorgesehenen Anwendung und der getroffenen Annahmen wurden die Systemgrenzen richtig
gesetzt, das System ausreichend und deutlich beschrieben und die erhaltenen Daten entsprechend der Methode aggregiert. Durchgefﬁhrte
Sensitivititsbetrachtungen stiitzen das vorliegende Ergebnis...

Im Ergebnis zeigt sich, dass Hexamoll® DINCH der &koeffizienteste Weichmacher fiir die vorgesehenen Anwendungen, mit den niedrigsten gesamten
Umweltauswirkungen, ist.“

Eco-Efficiency

Dr. A. Grosse-Sommer
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Objectives and Use of the Eco-Efficiency

Study
- BASF

The Chemical Company

® This eco-efficiency study compared various non-phthalate plasticizers for different PVC
applications. The alternative in focus was Hexamoll® DINCH.

® The study used the methodology of the eco-efficiency analysis, developed by BASF as
a life-cycle tool to show and assess different parts of the life-cycle of the chemical
reactions and related materials which are required to achieve the desired product. It is
one method between others that are able to assess environmental data over the whole
life cycle.

g‘wtuv@% ® The ecological calculations of the single results in each category are following the ISO-

s &/ = rules 14040 et seq. in the main points. The quantitative weighting step to get the

B 1;:‘"’ § ecological fingerprint and the portfolio are not covered with the ISO-rules. The eco-
279915050 efficiency analysis has more features than are mentioned in the ISO rules.

Validated ® The methodology has been approved by the German TUV. This methodology was
Eco-Efficiency used by the "(")ko-lnstitut._- Institute for applied ecology" in Freiburg Germany in

Analysis method different APME-studies. Oko-Institut uses a quite similar methodology with a different
weighting system ("Ecograde"). TNO in the Netherlands using the BASF standard
method with a different weighting system. The Wuppertal Institute accepts the method:
“Basically, the large number of indicators used in the eco-efficiency analysis of BASF
make relatively reliable statements possible ...“. The method was initially developed by
BASF and Roland Berger Consulting, Munich.

a Eco-Efficiency
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User benefit

_ “BASF

The Chemical Company

user benefit BASF alternative ‘other alternatives

® acetyltributyl citrate

Production and (ASE)
use of 1000 PVC ®* Hexamoll® DINCH (’Ddé::):?exylterephthalate

toy balls for the
German market

¢ acetylated castor oil

derivative
¢ alkylsulphonic phenyl ester
(ATBC)

~
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Abbreviations

Hexamoll® DINCH or DINCH - diisononylcyclohexane dicarboxylate (BASF
product)

DEHTP - diethylhexylterephthalate
ASE - alkylsulphonic phenyl ester
ATBC - acetyltributyl citrate

ESO - epoxidized soybean oll

a Eco-Efficiency
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General System Boundaries

BASF

The Chernical Company

prod uctign use disposal

generation of

~ electricity,
production of compr. air
plasticizer landfill,
v l recycling,
. incineration

production of | non-rigid N production of -

PVC pellets " PVC* toy balls

production of A l
CalZn stabilizer use of balls

*only differences in PVC weight were considered!

a Eco-Efficiency
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Eco-Efficiency Portfolio:

Base Case  ~BASF

The Chermiical Company

o
'

user benefit:

T
o
N
. ©
Production and £
= O Hexamoli DINCH
use of 1000 toy c O ASE
- 1.0 O ATBC
PVC balls g ’ ® acet.castor oil deriv.
o ® DEHTP
E
c
o
i
>
c
o
1,6
1!6 1,0 0,4
Eco-Efficiency costs (normalized)
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Costs: Base Case BASE

he Chemical Company

@ disposal

O CalZn stabilizer
OPVC*

M plasticizer

Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.

UB- user/user benefit

e *differential approach
i| Eco-Efficiency
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Base Case: Environmental Fingerprint

‘BASF

The Chemical Company

energy use

Bmissions

Hexamoll DINCH
—il- ASE

ATBC
—>— acet.castor oil deriv.
- DEHTP

material use oxicity potential

risk potential

1. maximum environmental impact
0: minimum environmental impact

i{| Eco-Efficiency
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Base Case: Energy Consumption  BASE

The Chermical Company

18000
16000
14000
12000
10000
8000
6000
4000
2000

@ disposal

O Ca/Zn stabilizer
oPVC*

W plasticizer

MJ/UB

Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.

UB- user benefit

*differential approach
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Resource Consumption: Base Case  _BASF

r sand

W bauxite
lime
iron

B phosphorus
O sulfur
O NaCl
& lignite
Ogas

= oil

I coal

Hexamoll ASE ATBC acet.castor oil DEHTP
DINCH deriv.

UB- user benefit
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Air Emissions: Base Case

Acidification Potential . BASF

mical Company

6000

5000
m
2
E 4000 @ disposal
M vre
% 3000 O Ca/Zr\ stabilizer
4 OoPVC
8 2000 L plasticizer
7))
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1000 )

0
Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.

UB- user benefit

*differential approach

Eco-Efficiency
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Air Emissions: Base Case

Global Warming Potential (GWP)
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Air Emissions: Base Case

Photochemical Ozone Creating Potential (pocr)  BASF
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C . .
2 W plasticizer
g 200
(@)

100

0
Hexamoll ASE ATBC acet.castor 2 DEHTP
DINCH oil deriv.

UB- user benefit

*differential approach

-amaireq

Eco-Efficiency

L ]
.

5
[

Dr. A. Grosse-Sommer 20

oyt




Air Emissions: Base Case

Ozone Depletion Potential (ODP) ... BASF

i disposal

O Ca/Zn stabilizer
OPVC ™

W plasticizer

g CFCs-equivalent/UB

Hexamoll ASE ATBC acet.castor DEHTP
DINCH : oil deriv.

UB- user benefit

*differential apprdach
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Water Emissions: Base Case ' BASE

The Chemical Company

180000
160000
140000
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80000
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Eco-Efficiency
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Solid Wastes: Base BASF

The Chemical Company

@ disposal

O Ca/Zn stabilizer
OoPVC”

M plasticizer

Hexamoll ASE ‘ ATBC acet.castor oil DEHTP
DINCH deriv.

UB- user benefit

*differential approach

Eco-Efficiency
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Area Use: Base Case  BASE

The Chemical Company
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DINCH deriv.

UB- user benefit

*differential approach
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Toxicity Potential:
- BASF

Determination (1)

The toxicity potential was determined by considering all substances involved in the life
cycle of the balls. Exposure of the public to a toxic substance was weighted more

"heavily than exposure of professionals (see scheme below) since the latter have better

training and equipment to deal with critical substances.

For all production steps, the R-phrases (from EU safety data sheets) were used as a
measure of toxicity potential. For the consumer use of the ball, an expert ranking of
various toxicological and ecotoxicological values (see next page) was used to compare
the various plasticizers.

o

:Cali| Eco-Efficiency

T

production of use of plasticizer use of consumer

plasticizer and (production of - products

other substances consumer product)

-exposure of professionals +exposure of professionals «exposure of consumer

-based on R-phrases -based on R-phrases -based on expert ranking
(incl. educts) -weighting 20% weighting 70%

-weighting 10%
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Toxicity Potential:

Determination (2)

Toxicity ranking for consumer use of product

impact

1
1
1
5
2

N

10
10
10
10

1

N

2

acute toxicity

skin irritation

eye irritation
sensitization
repeated dose toxicity
genotoxicity in.vitro
genotoxicity in vivo
carcinogénicity :
repro: dev.tox. :
repro: fertility
acute aquatic toxicity
biodegradation
bioconcentration

ASE

DINCH ATBC

10
10
10
10
10
10
10
10
10
10
10

5

10

10
10
-5
10
10
10
10
10

5
10
-5
10
10

DEHTP acet.castor oil DOA

10
10

5
10

10|

10
0
10
10
5

5
5
0

10

10
10
10
10
10
10
10
-10
-5
10
10
10
10

BASF

The Chemical Company

| Ranking:
-10 (worst) to +10 (best)

Toxicity ranking of the five plastic'izer alternatives during consumer use (i.e. of the
ball). Ranking was performed by Dr. Rainer Otter based on EFSA reports and other
publicly available data.

Eco-Efficiency
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Toxicity Potential: Base

(a) By Life Cycle Ste ... BASF

1
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Toxicity Potential: Base Case

(b) By Exposure Group __BASF

B consumer use

O professional exposure (ball
production)

professional exposure
(chemical production)

toxicity units/UB

Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.

UB- user benefit
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Toxicity Potential:

Comments _"BASF

Acetylated castor oil derivative is by far the worst alternative in terms of toxicity
potential. While all plasticizers have a roughly similar (from a toxicity point of
view) prechain, acet. castor oil derivative is the only one denoted with a R-phrase
(R43: possible skin sensitization). It also ranks worse in terms of skin and eye
irritation.

DEHTP, while showing a much lower toxicity potential than acet. castor oil
derivative, is significantly more critical than the DINCH, ATBC and ASE, which are
all comparable.

a Eco-Efficiency
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Risk Potenti ase Case
BASF

The Chemical Company

B product manufacture
0O chemicals production

risk units per CB

Hexamoll ASE ATBC acet.castor DEHTP
DINCH oil deriv.
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Scenario 1: Garden Hose and Medicinal

Tubing ~ BASF

The Chemical Company

1000 m garden hose 1000 m medicinal tubing
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Comments Scenario 1: Garden Hose and

Medicinal Tubing

In additional to balls, 1000 m each of garden hose and medicinal tubing
were considered. The compositions differed somewhat, in the latter
case ESO was also used.

For these products, the eco-efficiencies of the plasticizers remain
essentially the same as in the base case situation. Hexamoll® DINCH
is most eco-efficient, followed relatively closely by DEHTP. ATBC is
characterized by an intermediate eco-efficiency. ASE and castor oil
derivative are significantly less eco-efficient,

Dr. A. Grosse-Sommer 32



Scenario 2: Acetylated Castor Oil

Derivative with No R-Phrase - BASF

The Chemical Company

o
F

user benefit:

Obase case Hexamoll
Obase case ATBC

Production and Obase case ASE

O base case act. castor oil
® base case DEHTP

use of 1000 toy

PVC balls OHexamoll DINCH
OASE
OATBC

No R-phrase @ acet.castor oil deriv.

associated with @ DEHTP

acetylated castor oil
derivative

Environmental Impact (normalized) .
—
°

-
-2

-
»

1,0 0,4
Costs (normalized)

Eco-Efficiency
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Scenario 3: Price Variation for Acetylated

Castor Oil ' BASF

The Chemical Company

e
N

user benefit:

E)base case Hexamoll
Obase case ATBC
Production and Obase case ASE

©base case acet.castor oil
@ base case DEHTP
OHexamoll DINCH
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@ acet.castor oil deriv.
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Scenario 4: Variation in Durability of PVC

Products . BASF

The Chemical Company

o
X

user benefit:

. Obase case Hexamoli
Production and obase case ATBC
Obase case ASE

® base case acet.castor oil
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B BASF

The Chemical Company

For more information about Hexamoll® DINCH please contact:

Ms. Heidrun Goth
BASF SE

CPW/MD

+49 621 60-42887
Heidrun.goth@basf.com

For more information about the Eco-Efficiency Analysis please contact:

Dr. Anahi Grosse-Sommer

BASF SE

GUP/CE

+49 621 60-58211
Anahi.grosse-sommer@basf.com
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Restriction: In accordance with other silver biocides these biocides will be
subject to a group SML of 0.05 mg Ag/kg food

In accordance with other boron compounds the biocide Ref No
86432/40 will be subject to a group SML of 6 mg B/kg food

Ref. No.: 95020

Name of the substance: 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate
CAS number: 6846-50-0

Classified in list: 3

Restriction: 5 mg/kg food

Ref. No.: 95420

Name of the substance: 1,3,5-tris(2,2-dimethylpropanamido)benzene
CAS number: 745070-61-5

Classified in list: 3

Restriction: 0.05 mg/kg food

KEY WORDS

Food Contact Materials, Plastics, Monomers, Additives, REF. No 45705, CAS No 166412-78-
8, 1,2-cyclohexyldicarboxylic acid, diisononyl ester, REF. No 81500, CAS No 9003-39-8,
Polyvinylpyrrolidone, REF. No 86432/20, Silver containing glass (silver-magnesium-
aluminium-phosphate-silicate), silver content less than 2%, REF. No 86432/40, Silver
containing glass (silver-magnesium-aluminium-sodium-phosphate-silicate-borate), silver
content less than 0.5%, REF. No. 86432/60, Silver containing glass (silver-magnesium-
sodium-phosphate), silver content less than 3 %, REF. No 95020, CAS No 6846-50-0, 2,2,4-
Trimethyl-1,3-pentanediol diisobutyrate, REF. No 95420, CAS No. 745070-61-5, 1,3,5-
tris(2,2-dimethylpropanamido)benzene.

BACKGROUND

Before a substance is authorised to be used in food contact materials and is included in a
positive list EFSA s opinion on its safety is required. This procedure has been established in
. Articles 8 and 9 of the Regulation (EC) No. 1935/2004 of the European Parliament and of the
Council of 27 October 2004 on materials and articles intended to come into contact with food'.

! This Regulation replaces Directive 89/109/EEC of 21 December 1988, OJ L 40, 11.2.1989, P.38
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TERMS OF REFERENCE

The EFSA is required by Article 10 of Regulation (EC) No. 1935/2004 of the European
Parliament and of the Council on materials and articles intended to come into contact with
food to carry out risk assessments on the risks originating from the migration of substances
from food contact materials into food and deliver a scientific opinion on:

1. new substances intended to be used in food contact materials before their authorisation
and inclusion in a positive list;
2. substances which are already authorised in the framework of Regulation (EC) No.

1935/2004 but need to be re-evaluated.
ASSESSMENT

Within this general task the Scientific Panel on food additives, flavourings, processing aids
and materials in contact with food (AFC) evaluated the following substances used in food
contact materials.

The substances examined are listed in ascending order of their Reference Number (REF No.),
with their chemical name, Chemical Abstract Number (CAS No.) and classification according
to the “SCF list”. (Since in the past the evaluation of substances used in food contact materials
was undertaken by the Scientific Committee on Food (SCF), the same system of classification
into a “SCF list” is retained for uniformity purposes). The definitions of the various SCF lists
and the abbreviations used are given in the appendix.

The studies submitted for evaluation followed the SCF guidelines for the presentation of an
application for safety assessment of a substance to be used in food contact materials prior to its
authorisation (lttp://ec.europa.eu/food/fs/sc/scf/out82 en.pdf).
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Ref. No.: 45708
Name of the substance: 1,2-cyclohexanedicarboxylic acid, diisononyl ester
CAS number: 166412-78-8

Document reference:

General information:

Previous evaluations (by
SCF or AFC):

Available data
used for this evaluation:

Non-toxicity data:

Toxicity data:

EFSA/AFC/FCM/293-Rev.IB/45705 of June 2006

According to the petitioner 1,2-cyclohexanedicarboxylic acid,
diisonony! ester is used as a plasticiser in PVC (up to 40%) and as
an impact modifier in polystyrene (max 3%).

The plasticiser is used in PVC cling films for fresh meat packaging
(10%), for aqueous food and fruits and vegetables (35%), artificial
corks (35%), sealing gaskets for beverage containers (35%),
flexible tubes for beverages, alcoholic and non-alcoholic (40%),
conveyor belts for fatty foods (12%) and other foods (12%) and as
polystyrene impact modifier (3%). The conditions of contact of the
food with the packaging material depend on the food and its
required storage conditions. :

None

- Data on identity, physical/chemical properties, use, authorisation
- Migration data into food simulants and various foodstuffs

- Simulation of the migration using mathematical modelling

- Data on the actual content in the test samples

- Gene mutation in bacteria

- Invitro mammalian cell gene mutation test

- Invitro mammalian chromosome aberration test

- Invivo micronucleus test

- Subchronic (3 months) oral toxicity study in rats

- Prenatal developmental toxicity studies in rats (by gavage)

- Two-generation reproduction/developmental toxicity studies in
rats and rabbits (by dietary administration)

- Chronic toxicity/carcinogenicity study in rats

- Biokinetic and metabolism studies in rats

- Studies on thyroid function, liver enzymes induction and S-
phase response in rat liver, thyroid and kidney (by dietary
administration). ‘
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Ref. No.:

45705

Name of the substance:

1,2-cyclohexanedfcarboxylic acid, diisononyl ester

Evaluation:

The specific migration of 1,2-cyclohexanedicarboxylic acid,
diisononyl ester (DINCH) from plasticized PVC cling film
containing 10 - 17.8 % of DINCH into food simulants and
foodstuffs was determined. by a Gas Chromatography/ Mass
Spectometry (GC/MS) method. The method was properly described
and validated. The recovery data and precision data showed the
reliability of the method. The following migration results were

obtained:
Test sample | Food/simula | Fat content | Storage | Migrati
nt (fresh conditions on
product) mg/dm?
%
Cling film ; Sunflower 100 6-144hat |29+2
thickness 14 oil 10 and b
nm, 17,8% : 20°C
1,2- Ethanol 0 24hat40 | 0.016 %
cyclohexanedi | 10% °C 0.002
carboxylic Turkey 1.0+0.5 5dat5°C | 03=
acid, (escalope) 0.1
diisononyl Pork (neck) |11.3+2.5 |S5dat5°C |12+
ester 0.2
' Pork 0.7 5dat5°C 0.1+
(escalope) 0.01
Pork (liver | 5.0+ 0.1 5dat5°C | 0.1
0.02 |
High fat 443 10d at 5 275+
cheese °C 2.2
Low fat 114 10d at 5 24+
cheese °C 0.7
Cling film ; Pork (neck) | 14.7+29 |5dat5°C | 1.0
thickness 14 0.3
pm 12% Pork 22.1+£2.7 | 5dat5°C | 14+
. (bacon) 0.1
Cling film ; Pork (neck) | 17.9+0.5 [5dat3°C {05+
thickness 14 0.1
nm 10% Pork 258+ 24 |5dat5°C | 0.8+
(bacon) ' 1.5

1) the kinetic curved showed complete migration within 6 h at
both 10°C and at 20°C

DINCH migrates quantitatively into foods with high fat content and
the overall migration limit of 10 mg/dm’ may be exceeded. The
migration in foods like fresh meat and low fat cheese is low.
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Ref. No.:

45705

Name of the substance:

1,2-cyclohexanedicarboxylic acid, diisononyl ester

Migration of DINCH from bottle closures containing a PVC sealing
layer with 37% DINCH was determined in carbonated mineral
water, grape fruit juice and orange lemonade.

In all cases migration into the aqueous beverages was low, in the
range of 10-30 microg/kg. ‘

Also the migration into 10% ethanol, 50% ethanol and olive oil
from a polystyrene sample containing 3% DINCH was determined.
For this purpose a LC/MS method was used which was validated for
precision and detection limit, Recovery including storage conditions
was found to be 97% for 50% ethanol. The following results were
obtained:

simulant | Storage conditions Migration
mg/kg
Olive oil I,5and 10d at nd (<0.037)
40°C
10% ethanol 1,5and 10 d at nd ( <0.031)
40°C
50% ethanol 10 d at 40°C 0.053

The actual content of DINCH in the various polymer samples was
determined and was found to be at the intended level.

DINCH was tested in three in vitro mutagenicity assays (reversion
in bacteria, forward mutation and chromosomal aberration tests in
mammalian cells) and in the micronucleus test in mouse bone
marrow. Based on the negative results obtained, it is concluded that
DINCH is not genotoxic.

In a subchronic (13 weeks) oral toxicity study in Wistar rats given
100, 300 and 1000 mg DINCH/kg bw/day, signs of renal toxicity