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Comments of the German Medicines Manufacturers Association on dossiers proposing harmonised classification and labelling of substances (Titanium dioxide)

The German Medicines Manufacturers‘ Association (Bundesverband der Arzneimittel-Hersteller e.V., BAH) represents the interests of the pharmaceutical industry in Germany comprising international companies as well as local small and medium enterprises (SME). By company membership BAH is the leading trade organisation of the pharmaceutical industry in Germany.

Properties and Applications of Titanium Dioxide
Titanium dioxide (TiO2) is an inorganic, crystalline, white solid which is chemically and biologically inert. The substance is thermally stable, non-flammable and nearly insoluble in water, dilute acids or organic solvents. Furthermore TiO2 is light-resistant, has a high refractive index and shows the highest coverage of all known white pigments.
Due to these properties TiO2 plays a very important role as white pigment in almost every industry area. It is found as a component for example in paints and varnishes, plastics, textiles, food and feed, papermaking, pharmaceutical and cosmetic products, medical devices and in enamels and ceramics. Furthermore, specific forms of titanium dioxide are also used as photo catalysts for contaminant degradation. In the overwhelming number of applications titanium dioxide is bound in a matrix (for example, in a polymer matrix) and thus not freely available.

Use in Medicinal Products: 
In the pharmaceutical industry TiO2 is inter alia applied as a white pigment for film coatings of tablets, dragees or in capsule shells (solid dosage forms). The quality of TiO2 used in medicinal products is regulated in the European Pharmacopoeia and therefore subjected to strict requirements. In addition to its excellent property as a white pigment, its chemical inertness plays an important role. Moreover, it shows a very high stability against UV light enabling a further protection of the active pharmaceutical ingredients (APIs) of medicinal products as for example in the capsule shell of opaque capsules. It is also relevant for packaging materials that are in direct contact with the medicinal product (primary packaging), especially with regard to opaque child-resistant pharma blister packages. In summary, due to its toxicological safety concerning dermal and oral applications, TiO2 represents an ideal and safe excipient for all of the above-mentioned uses in medicinal products.

Use in Medical Devices:
Various medical devices contain TiO2 as a pigment in bound form e.g. as dental impression or dental filling or dental temporary or dental lab materials and luting cements. For all these dental materials titanium dioxide achieves the best results to obtain esthetic colors which means the most esthetic dental products can be achieved even with a very low pigment concentration.
Furthermore, TiO2 is present in various plastic parts in medical equipment/medical devices and acts to the white coloration as dirt and other soilings are instantly seen, and secondly as 
UV-protection due to its light resistance. In conclusion, TiO2 cares on the one hand for the stability of the product and on the other hand for hygienic terms.

Although TiO2 is used for decades not only in medicinal products and medical devices, there are no known examples of adverse reactions caused by the substance in question.

Use in Food and in Cosmetic Products:
Titanium dioxide is an authorised food additive (E 171) according to Regulation (EU) No 1333/2008. An acceptable daily intake (ADI) level has not been set. This is due to the fact that on the basis of the available toxicological, biochemical and clinical data and the total daily intake the substance will not represent a hazard to health[footnoteRef:1] and E 171 is used “quantum satis” as a food colourant. [1:  EFSA: Statement on a conceptual framework for the risk assessment of certain food additives re-evaluated under Commission Regulation (EU) No 257/2010 (http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2014.3697/epdf)] 

According to Regulation (EC) No 1223/2009 on cosmetic products titanium dioxide is a UV filter allowed in cosmetic products in concentrations up to 25 %. The SCCS opinion confirmed the general safety of titanium dioxide but expressed concerns as regards spray applications and exposure to consumer’s lungs to titanium dioxide (nano) by inhalation. In answer to this opinion Annex VI to Regulation (EC) No 1223/2009 is amended by Regulation (EU) 2016/1143[footnoteRef:2] for the purpose of adapting it to technical and scientific progress by specifying the conditions of use for titanium dioxide (nano). [2:  Commission Regulation (EU) 2016/1143 of 13 July 2016 amending Annex VI to Regulation (EC) No 1223/2009 on cosmetic products. Official Journal of the European Union, 14 July 2016 (U L 189/40)] 



Reasons against the Classification as Carcinogenic Substance
The proposal of a carcinogenic classification in the CLH report is based on inhalation studies in rats that were exposed to extremely high concentrations of titanium dioxide dust resulting in an effect which is called "lung overload". All relevant guidelines of ECHA, the OECD and ECETOC unanimously establish without dissent that results from "lung overload" studies in rats for several reasons should not be transferred to humans. The two studies cited in the CLH report concluded, that there was no evidence of a carcinogenic effect by oral intake of titanium dioxide.
Furthermore, the statement in the CLH report, that there is sufficient evidence in experimental animals for the carcinogenicity of titanium dioxide (CLH report, page 8, 4th paragraph) is taken from an IARC monograph. The statement was published in the 2006 IARC edition on TiO2 as well as in the 2010 edition. However, the statement is incompletely quoted in the CLH report. In fact, the sentence prior to the above statement reads “There is inadequate evidence in humans for the carcinogenity of TiO2.” (Please see the 2010 edition, page 275, paragraph 6.2/ underlining added). Scientifically it is not justified to cite only one assessment but to be silent on the other, by far more important, assessment.
The German Federal Institute for Risk Assessment (BfR) and the German Federal Environmental Agency (UBA) both published a common assessment with the title “Beurteilung eines möglichen Krebsrisikos von Nanomaterialien und von aus Produkten freigesetzten Nanopartikeln” (assessment No 005/2011, 2010[footnoteRef:3]). In this paper special attention was drawn to TiO2 (please see pages 4 to 10). On page 7 of this document, last paragraph, this assessment concludes “Zur karzinogenen Wirkung von Nano-TiO2 kann gegenwärtig keine endgültige Aussage für den Menschen getroffen werden. Auf der Basis der Tierdaten ist lediglich ein Verdacht auf ein karzinogenes Potential von Nano-TiO2 für den Menschen auszusprechen, da die bisher vorliegenden Untersuchungen diesbezüglich nicht hinreichend belastbar sind.“ The conclusion of the BfR and UBA is in line with the finding of IARC as well as with the assessments of the US agencies NIOSH, NTP, OSHA and EPA. [3:  Beurteilung eines möglichen Krebsrisikos von Nanomaterialien und von aus Produkten freigesetzten Nanopartikeln, Stellungnahme Nr. 005/2011 des BfR und des UBA vom 15. April 2010, http://www.bfr.bund.de/cm/343/beurteilung_eines_moeglichen_krebsrisikos_von_nanomaterialien_und_von_aus_produkten_freigesetzten_nanopartikeln.pdf] 


In summary, from a toxicological point of view, the classification in the CLH report is therefore neither justified nor appropriate. 

Consequences within REACH

This classification of TiO2 would lead to far-reaching consequences for both the industry and the consumer. For example, following the procedure given by the REACH legislation, the substance would be placed in a first step on the so-called list of candidates (Art. 59 (EC) No. 1907/2006). In the second step the Commission decides if the substance is added to Annex XIV. Substances listed in Annex XIV have to be approved within a specific application, implying the consequence of extremely high costs. Besides REACH, in many legislations – e.g. concerning industrial plant safety or special legislations for biocidal products or cosmetics – classification and labelling automatically leads to comprehensive obligations and far-reaching bans and restrictions and without any further examination of whether the use of the substance really poses risks.


Consequences for the Pharmaceutical Manufacturers and the Medical Devices Manufacturer

The following is showing consequences when TiO2 would be classified as carcinogenic.

Medicinal Products: 
For pharmaceutical manufacturers the fundamental problem arises, that there are no alternatives available offering the same/required characteristics of titanium dioxide (excellent white pigment, chemical inertness, high stability against UV light, opaque child-resistant blister packages). The classification of titanium dioxide as a carcinogenic substance would necessitate direct additional measures in occupational health and safety and with regard to specific features of the pharmaceutical industry even considerable investments might be required. In general, substances (active substances or excipients) which are used for medicinal product manufacturing and applied unaltered in medicinal product are excluded from the REACH regulation. However, a classification as carcinogenic would cause a substantial uncertainty among patients and will lead to a refusal of any product containing titanium dioxide. Furthermore, the manufacturers of titanium dioxide have to approve the substance within a specific application if the substance would become part of Annex XIV of the REACH regulation. This approval would result in enormous costs and the question arises whether titanium dioxide will still be commercially available in future. However, where a manufacturer or importer supplies substances and mixtures (e.g. active substances) or excipients which are not yet processed to finished products, the manufacturer or importer is indeed under the obligation to classify, pack and label such substances and mixtures in accordance with the CLP regulation. 

Regardless of a non-existent substance containing the described and excellent characteristics of titanium dioxide, a replacement by an alternative would have far-reaching consequences for pharmaceutical manufacturers. A change in the formulation of a medicinal product results in the demand for comprehensive studies of efficacy, safety and stability of the new formulations, involving enormous work and costs. This fact is of high importance because titanium dioxide is a component of nearly all solid dosage forms of medicinal products and a change in their formulations would become necessary for thousands of medicinal products. These thousands of regulatory induced variations and financial challenges would exceed unexpected dimensions – however, without any additional benefit for the patients.

Medical Devices:
In the dental field, a replacement of titanium dioxide by another white pigment is not possible, because they either do not reach the same shading effect or must be used in much higher concentrations that could affect the performance of the product or give undesired toxicological effects compromising the biocompatibility of the products. Due to the necessity of using higher quantities of such alternative pigments comprehensive development studies have to be carried out to test the characteristics of the (new) product (stability, performance etc.) to decide, whether it is acceptable for the intended use. This is aggravated by the fact that certain applications of modern techniques (e.g. the scanning of impressions in the digital workflow for producing indirect restorations) would be difficult or even impossible.
Another issue is the fact that medical devices are not excluded of the REACH regulation. Substances and mixtures which are used in medical devices are comprehensively under an obligation to be registered und approved when appropriate. This will result in unnecessary and high costs for the manufacturers. Medical devices are only exempted from REACH Title IV (Information in the Supply Chain) if they are used invasively or used in direct physical contact with the human body. Therefore, on the one hand medical devices like dental fillings introduced directly into the tooth by the dentist are exempted from REACH Title IV, but on the other hand the regulation Title IV will apply if the medical device is processed by a dental technician before utilization for the patient. That implies a lot of work without additional benefit for the patients.
In addition, the new MDR Annex 1 states the following: “If devices, parts thereof or materials used therein as referred to in Section 7.4.1. contain substances referred to in points (a) or (b) of Section 7.4.1. in a concentration above 0.1% weight by weight (w/w), these devices shall be labelled on the device itself and/or on the packaging for each unit or, where appropriate, on the sales packaging, with the list of such substances….”. The required labelling will lead to an uncertainty for the patient whether the product is appropriate to him.


Summary
The current proposal for the classification and labelling of titanium dioxide is not appropriate from a toxicological point of view, because the results of the mentioned studies are weak and not related to humans. The classification would lead to an uncertainty for the users and patients. Furthermore, the necessity of additional studies will lead to an increase of the product costs and financial impact of the health care system. A classification will not contribute to an improvement in health, patient's safety and environmental protection, but will has serious and disproportionate problematic effects in almost all areas of law and almost all product categories (e.g. paints and varnishes, plastics, textiles, food and feed, papermaking, pharmaceutical and cosmetic products, medical devices and in enamels and ceramics).

Therefore, a carcinogenic classification of titanium dioxide has to be avoided. 



Bonn, July 15, 2016
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