
Submission of Information On ALTERNATIVES (NON-CONFIDENTIAL) 
Submission of Information on ALTERNATIVES (NON-CONFIDENTIAL) 
[bookmark: Part1]

Submission of information on 
FORMAT
for third party submission of information on alternatives for 
Applications for Authorisation


PUBLIC VERSION







Legal name of submitter(s):	BASF Polyurethanes GmbH



Table of CONTENTS
1.	alternative ID and properties	3
2.	Technical feasibility	3
3.	Economic feasibility	3
4.	Hazards and risks of the alternative	3
5.	Availability	3
6.	Conclusion on suitability and availability of the Alternative	3
7.	other comments	3
References	7
APPENDIXES	8



1. [bookmark: _Toc339462149][bookmark: _Toc471295845][bookmark: Part3]alternative ID and properties

[Insert text here]

2. [bookmark: _Toc339462150][bookmark: _Toc471295846]Technical feasibility

[Insert text here]

3. [bookmark: _Toc471295847][bookmark: _Toc339462151]Economic feasibility 
[bookmark: _Toc339462152]
[Insert text here]

4. [bookmark: _Toc471295848]Hazards and risks of the alternative
[bookmark: _Toc339462153]
[Insert text here]

5. [bookmark: _Toc471295849]Availability

[Insert text here]

6. [bookmark: _Toc339462154][bookmark: _Toc471295850]Conclusion on suitability and availability of the Alternative
[bookmark: _Toc339462155]
[Insert text here]

7. [bookmark: _Toc471295851]other comments
[bookmark: _Toc339462156]
We refer to the Analysis of Alternatives and socio-economical analysis for MOCA from REACHLaw Ltd. for 2,2’-Dichloro-4,4’-methylenedianiline (CAS 101-14-4; EC 202-918-9). [1]

The substance is classified as Acute Tox. 4 (oral) (H302), Carc. 1B (H350), Aquatic Acute 1 (H400) and Aquatic Chronic 1 (H410).

In the past BASF Polyurethanes had special interests for using MOCA as curing agent in hot cast polyurethanes based on TDI. Therefore, we had and have also interest in the regulatory status of MOCA since several years of course. 


a) Market view:

Based on our current knowledge the European market for cast elastomers (55 kto) is differentiated in cold cast elastomers and hot cast elastomers. In the US and in Asia, TDI/MOCA hot cast systems are the major technology for the production of cast elastomers. In contrast, the 3K-cold casting is the major technology in Europe.

The hot cast elastomer market in Europe is delivered with MDI-Hot cast systems and TDI/MOCA based systems for different applications and articles. The amount of TDI/MOCA-systems for the hot cast elastomers is less than 10% of the European market for cast elastomers.


b) Regulatory Aspects:

MOCA is reasonably anticipated to be a human carcinogen without a threshold based on sufficient evidence of carcinogenicity from studies in experimental animals [10]. 
Already in May 1973 OSHA identified MOCA as substance with suspicion for carcinogenicity for humans based on available studies. According European Substance Directive 67/548/EEC 
Annex 1 [2], MOCA was classified as carcinogen cat. 2 (old European classification system). MOCA is currently classified as Carc. 1B according European CLP Regulation 1272/2008/EC [3].   

IARC (INTERNATIONAL AGENCY FOR RESEARCH ON CANCER) classified MOCA as carcinogen group 2A in 1993 [4]. In 2010 IARC reclassified MOCA in group 1 of carcinogens as carcinogen for humans [5].

The Cancer Directive 90/394/EEC [6] substituted by Cancer Directive 2004/37/EC Article 4, paragraph 1 - Reduction and replacement states [7]

“1. The employer shall reduce the use of a carcinogen or mutagen at the place of work, in particular by replacing it, in so far as is technically possible, by a substance, preparation or process which, under its conditions of use, is not dangerous or is less dangerous to workers' health or safety, as the case may be.”


For these reasons, it has been necessary to develop alternative technologies or substitutions of MOCA by less hazardous alternatives for at least 25 years.

MOCA was added to the SVHC-list on December 19th, 2011 as logical consequence of the above explained classification as carcinogen cat. 1B. It was added to REACH-Annex XIV on August 19th, 2014 with the sunset date of November 22nd, 2017.



c) Handling of MOCA:

The handling of MOCA is specific. MOCA is solid at room temperature and must be melted using equipment which must reliably controlled to prevent overheating. MOCA melts at about 105 – 110 °C and at about 200 °C it decomposes rapidly in a dangerous manner creating phosgene.
During the melting process special risk management measures are necessary to avoid inhalation of MOCA vapour. [8]

Based on our knowledge, MOCA-based polyurethane products are mostly processed by hand casting at temperatures of about 70 – 100°C.

The dermal route was mentioned as relevant exposure route for workers. 

The inhalation route was described in the Analysis of Alternatives as negligible due to the very low vapour pressure of MOCA at room temperature.

As mentioned above MOCA based polyurethane systems are processsed at elevated temperatures. For the final exclusion of the inhalation route as relevant for workers, reasonable data regarding this endpoint at elevated temperatures are missing. Therefore, we believe, that vapour pressures at different temperatures (eg 60°C, 100°C, 120°C) are needed to estimate and exclude inhalative exposure. For this reason, we think an inhalative exposure cannot fully be excluded. 

A further topic refers to the missing description of the handling of MOCA at the regarded sites. In the CSR some PROCs were issued for the handling of MOCA, but there is no entry in the Analysis of Alternatives regarding the handling in detail. No description, no analysis of working places or risk management measures are available. Especially because many users and uses are affected, the applicant should evaluate the possible risks more detailed. 


d) Free amount of MOCA in finished products:

We regard an amount of 100 to 800 ppm [1] or above of non-reacted MOCA in the final cast polyurethane products as non-negligible risk for the worker (industrial, professional) and the end-user of the product. A risk estimation would be required from our point of view.

It is not easy to understand, why the local exposure to man via environment was not taken into account, when unreacted MOCA remains in the final product. This should be clarified.


e) Alternatives:

Based on our knowledge, less hazardous alternatives for MOCA are existing in the market and are used in Polyurethane Industry for more than 25 years. 

MOCA can be substituted by other diamines for curing TDI based hot cast elastomers.
The most common alternative diamines for substitution of MOCA as curing agent are shown in the list below [8, 9]:

	Name
	CAS
	EC
	CLP-classification
	CLP-label.

	Dimethylthio-toluenediamine (DMTDA)
	106264-79-3
	403-240-8
	Acute Tox. 4 (oral)
Skin Sens. 1
Aquatic Acute 1
Aquatic Chronic 1
	H302
H317
H400
H410

	4,4-Methylene-bis(3-chloro-2,6-diethylaniline) (MCDEA)
	106246-33-7
	402-130-7
	Aquatic Chronic 4
	H413

	Bis-(4-amino-3-ethylphenyl)-methane
	19900-65-3
	243-420-1
	Acute Tox. 4  (oral)
Carc. 2
Aquatic Acute 1
Aquatic Chronic 1
	H302
H351
H400
H410

	Propanediol-bis-para-amino- benzoate (PDPAB)
	57609-64-0
	260-847-9
	Eye Irrit. 2
Skin Irrit. 2
	H319
H315

	Butyl-diaminochlorobenzoate (BDACB)
	32961-44-7
	251-311-5
	Acute Tox. 4
Skin Irrit. 2
Eye Irrit. 2
STOT SE 3
Aquatic Chronic 3
	H302
H315
H319
H335
H412




TDI hot cast elastomers based on these alternative diamines can be processed similar to MOCA-systems by hand casting. The physical properties of these alternatives are good, but they do not have the same overall performance like MOCA-based products. Optimisation of processing parameters can improve the physical properties of TDI hot cast elastomers based on alternative diamines and make these products comparable to  TDI/MOCA-based hot cast elastomer products [8, 9].  

Another way to substitute MOCA-based TDI hot cast polyurethanes is the use of MDI-based products with Butan-1,4-diol or Hydrochinon-bis-(betahydroxyethyl)-ether (HQEE) as curing agent. For certain reasons processing of these MDI-based systems can be more challenging. In contrast to TDI hot cast polyurethanes these MDI-based products cannot be processed by hand casting because the MDI-based hot cast systems are moisture sensitive and have a short pott life. Therefore, for processing of these product special casting machines are required [9]. 

Dynamic properties of the described MDI-based cast polyurethanes are good, but not as good as the properties of the TDI-based MOCA products. MDI-based cast polyurethanes have an inherent cost advantage, but also a number of processing and performing disadvantages.  Nevertheless, they are used in special applications as substitute for MOCA-based TDI hot cast elastomers [9].

There are no “drop-in” replacement systems that meet the cost-benefit-property profile of MOCA. Choosing the right replacement is a matter of the needs of the application and the ability of the various alternatives to best meet these needs [9]. Several big suppliers of the TDI- and MDI-prepolymers have the required know-how for supplying prepolymers, which can be cured with alternative curing agents. 

In conclusion, the substitution of MOCA is technically and economically possible since many years. The costs of the final products are about 15% higher, if alternatives are used instead of MOCA [1].  

BASF Polyurethanes already substituted MOCA globally by less hazardous alternatives about 25 years ago. Also other important European suppliers of polyurethane systems have taylor made MOCA-free cast polyurethane systems in their portfolio. Some are advertising with ‘MOCA-free alternatives’ .


f) Current Users of MOCA:

In the Application for Authorization for MOCA the “industrial use of MOCA as a curing agent/chain extender in cast polyurethane elastomer production” is requested. The report mentioned 21 companies (20 Moulders, 1 System provider) with about 146 employees, which were asked in a questionnaire about their current uses of MOCA. The moulders have a median number of 23 employees with 1 employee as minimum. Totally, 5 system providers/distributers and 89 moulders are using MOCA within the European Union referring to the Analysis of REACHLaw Ltd. [1]. 

We have doubts, that all current users of MOCA are really industrial users, taken into account the mentioned numbers of companies and relevant users. 

The companies were categorized by REACHLaw Ltd. in micro, small and medium size companies regarding the ECHA guideline for small and medium sized enterprises, which is used for determination of the relevant registration fees. These guidelines are from our point of view not applicable for identification of industrial or professional users. The main difference between industrial and professional users are the implemented risk management measures on site. Especially companies with only 1 employer should not be regarded as industrial users.
For substances which are classified as carcinogen special risk management measures are required according European Cancer Directive 2004/37/EC [7].

The professional use of MOCA is not regarded in the CSR, chapter 9: Exposure Assessment.
It is denied in this Chapter with the following statement:
“MOCA has been used previously by professionals as hardener in arts and constructions (e.g. in building theatre sets and pipe sealing), but according to information from downstream users there are currently no professional uses. Therefore, the professional uses of the substance have been excluded from the scope of current analysis and only industrial uses are considered relevant.”

On the other hand, the Analysis of Alternatives and SEA mentioned a lot of final products which are produced on micro, small and medium sized sites for industrial applications. MOCA is mainly used in polyurethane elastomers for handling of materials and machine parts. These materials or parts are widely used in industrial applications like e.g. mining, paper and printing industry, packaging industry, textile and plastic industry.

As a conclusion of the above mentioned aspects we would state, that MOCA is used also by professionals, which produce final parts for industrial applications. That means at least a part of the current users of MOCA are not covered by the CSR, the risk estimation and the approval for authorisation.  We would regard that these professional uses are not covered by Authorization for MOCA the “industrial use of MOCA as a curing agent/chain extender in cast polyurethane elastomer production”


The European Cancer Directive 2004/37/EC [7] requires special risk management measures and biomonitoring measures for the use of carcinogens as industrial standard. It has to be ensured and monitored, that all users of MOCA have implemented these measures. From our point of view this could not be guaranteed by micro and small size users. 


g) Consumer:

Some of the final products are also available for consumers, e.g. wheels, rollers, belts. Rollers are also used for roller blades or inline skating shoes, for skate boards or furniture. From our point of view, it is impossible to negotiate the consumer contact with cast polyurethanes based on MOCA, which could remain up to 800 ppm in the final product. Therefore, a special market analysis has to be done for differentiate between cast polyurethane products with/without MOCA in the above mentioned applications.

A risk assessment regarding consumer contact with products based on MOCA-PU-systems is recommended.

Furthermore, we have doubt, that the impact on general population could be limited to the population in the countries, where MOCA currently is used. The market for the products mentioned in the Analysis of Alternatives is not limited to the countries listed in this document.
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