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Polyhexamethylene biguanide with CAS Number 27083-27-8
CANDIDATE FOR SUBSTITUTION COmMENTS

This submission is made in response to the public consultation on Polyhexamethylene biguanide with a mean number-average molecular weight (Mn) of 1600 and a mean polydispersity (D) of 1.8 (PHMB with Mn = 1600 and D = 1.8).  The CAS number is 27083-27-8 and it is commonly referred to as PHMB. 
Lonza Cologne GmbH, the applicant for PHMB, is submitting the below comments which contend that PHMB does not meet the criteria for designation as a candidate for substitution on the grounds that:

a) Data are available which demonstrate that long term effects in soil and sediment are not expected to occur due to persistence 

b) that there are no viable alternatives which can fulfil all the performance characteristics demonstrated by PHMB.
c) The pool of alternative chemistries is very small and this must be taken into account when making decisions on individual active substances because such decision making must be in the context of an over-riding need to achieve adequate microbiological control.

1. Comments on meeting CriteriA for candidate for substitution  

The conditions put forward under Article 10 of Regulation 528/2012 as suggesting that PHMB should be considered as a candidate for substitution are that it is both Toxic (T) and Persistent (P) and so meets two of the criteria for being a “PBT” substance.    

In relation to the “P” criterion Lonza acknowledges that PHMB has shown a half-life in soil and sediment of greater than 120 days.
However, Lonza has addressed concerns over potential persistence by performing the following key studies:

a) A litter bag study: as defined in OECD-Series on Testing and Assessment, No. 56: "Guidance Document on the Breakdown of Organic Matter in Litter Bags" (adopted July 31, 2006).  This is designed to assess the breakdown of organic matter and confirm the absence of effects on soil processing. 


This study is commonly conducted for plant protection products which are likely to persist in soil and is mandatory when the DT90 is greater than 365 days.  The exposure to agricultural land from sewage sludge containing residues of a biocide and plant protection products applied by spraying is considered comparable and the design of this study is thus considered to be the highly relevant.


The use of such a litter bag study to determine the potential long-term effects of PHMB on soil organisms was discussed in a meeting with eCA France (on 25 May 2011) and the eCA acknowledged that the results of these studies could be taken into account at a future Technical Meeting.


The study was designed to comply with the OECD Series on Testing and Assessment Number 56: Guidance document on the breakdown of organic matter in litter bags, 2006 and the effects of plant protection products on functional endpoints in soil (EPFES), Römbke J. et al., 2003. 


In the field experiment, organic matter in litter bags was exposed over a period of 6 months in two treatment groups:

i. First group: two applications of PHMB, first at 226.5 g/ha (by soil incorporation) followed 18 days later at 130.0 g/ha (surface application).  

ii. Second group: untreated (serving as a negative control). 

The litterbags were buried in the plots after the 1st application.  The 2nd application was made after the bags had been buried. 


The litterbags were sampled at 1, 3 and 6 months following the 2nd application of PHMB. At each sampling time the remaining organic matter content was compared with the control bags to determine the effect of PHMB on the breakdown by soil microorganisms. 

The results demonstrate there was no significant difference in organic matter breakdown between the plot treated with PHMB and the control plot.  After 6 months, degradation of >60 % had occurred in the control and, in accordance with the OECD Guidance document, the study was stopped. The study therefore showed that PHMB did not have any effect on the processes mediated by soil microorganisms over 6 months and so it could be concluded that PHMB did not significantly influence the breakdown of organic matter.  
b) A Sediment toxicity study: the oligochaete Lumbriculus variegatus was chosen because it not only dwells in the sediment but also consumes it.  Thus it is exposed by both the oral and dermal routes and will have a different pattern of exposure to sediment compared with the original sediment toxicity study on C. riparius.

The study included, a series of experiments designed to investigate the toxicity of sediment immediately after being spiked with PHMB and after ageing of the spiked sediment to determine whether there is any change in toxicity over time.  Sediment was spiked with [14C]PHMB and was aged for time intervals of 0, 100, 180 and 360 days.  At each interval a L.variegatus toxicity test was conducted according to OECD Guideline 225 with a 28 day exposure period.

Overlying water from each spiked sediment concentration in the full L.variegatus study was collected at the beginning and end of the 28 day exposure period (days 0 and 28).  The toxicity of the water to Daphnia magna was then determined in accordance with OECD Guideline 202 using a 48 hour exposure period.  The toxicity to D. magna of overlying water from the subsequent L.variegatus studies carried out using aged spiked sediments was similarly tested.

Note that the water overlying the sediment was not spiked directly, and so any [14C]PHMB present would have resulted from suspension of PHMB into the water from the sediment layer.  The purpose of this exercise was to determine whether PHMB in the sediment caused any change in toxicity of the water column after ageing.  This would be representative of the behaviour of PHMB in an aquatic sediment system.

1. The results from this series of data indicate that:

2. [14C]PHMB concentrations ≤ 570 mg/kg in sediment and ≤ 2.0 mg/L in overlying water have no effect on L. variegatus and D. magna, respectively.

3. The toxicity of PHMB in water/sediment systems does not increase over an ageing period of up to 365 days.

4. The absence of adverse effects in D. magna exposed to the PHMB concentrations measured in these studies strongly supports the applicant’s proposal that a “Tier 2” freshwater PNEC of 5.5 µg/L should be applied, based on the results of a D. magna reproduction test conducted in the presence of sewage effluent.  It is very clear that the presence of particulate matter and organic matter mitigates the toxicity of PHMB.
Based on these data, it can be concluded that PHMB is not expected to have adverse effects under field conditions due to potential for persistence.  
2. alternative IDentity and properties

There are a very limited number of commonly used alternative chemistries available. While the evaluation has not yet been completed for most of these chemistries, others such as Glutaraldeyhde for example have been defined as a candidate for substitution in their own right. The available chemistries are summarized below:

	CHEMISTRY

	PROPERTIES

	ALCOHOLS
	Broad spectrum activity

Fast acting 

Volatile, flammable (storage issues) 

Volatility reduces concentration, limits contact time & affects indoor air quality due to VOCs

Compatibility issues with glues & plastics

Activity can be reduced by organic matter 


	ALDEHYDES
	Broad spectrum activity 

Sterilant

Volatility/ Pungent odour

Inactivated (neutralized) by Organic Matter

No detergent properties

No wetting properties

Biocidal uses limited to acid - neutral pH-range



	HALOGENS 
	Broad spectrum of activity

Fast acting 

Corrosive & pH dependent
Inactivated (neutralized) by Organic Matter

Compatibility issue with metals, rubber & other materials

AOX formation


	HYDROGEN PEROXIDE
	Broad spectrum activity

Hard water tolerant

Can be corrosive to soft metals aluminum, copper, brass, zinc, mild & galvanized steel

High concentration has pungent odour, may cause chemical burns and can be explosive 

Limited storage stability & diluted solutions unstable

Temperature sensitive

No wetting properties

Biocidal properties limited to acid - neutral pH-range

Activity can be reduced by organic matter 



	PHENOLS/PHENOLICS

	Broad spectrum activity

Compatible with many components

Volatile/Pungent odour

Very limited wetting properties

Biocidal properties limited to acid - neutral pH-range only

Corrosive

Deactivated by nonionic surfactants

Photodegradabilty



	QUATS


	Broad spectrum activity

Combines biocidal activity with detergency / surface activity

Not compatible with anionic surfactants

Strong foaming 




Each chemistry has a unique blend of properties which together with its activity spectrum makes it suited to certain applications but not others.  

PHMB has a number of strengths which are not found in the available alternatives and thus has a place in applications in which it cannot be easily replaced by other chemistries.  

Reducing the already limited choice of chemistries may make it very difficult for users to select a suitable chemistry for their application and places increased resistance development pressure on the remaining chemistries.  

3. Technical feasibility

Commonly sought after properties for disinfectants are:

	Microbiological

Broad-Spectrum Activity

Fast Acting

Not Readily Neutralized in Organic or Inorganic Matter

Resistance development unlikely


	Chemical

Safe to Transport

Long Shelf Life: Improper or prolonged storage of disinfectants may lead to growth of bacteria in them

Safe & Easy to Store: Improper storage of disinfectants may lead to explosions or fires

Non-Corrosive & Material Compatible: Using the wrong type or level of disinfectant may cause corrosion or other damage 




PHMB has various attributes which makes it a very flexible ingredient in the formulation of disinfectants for a wide range of applications. The physical performance attributes of PHMB (not leaving streak marks on surfaces, ease of water rinsing from surfaces, it’s low corrosiveness to construction materials, it’s low-foaming activity) and the ability of PHMB to maintain effectiveness in use applications (tolerance to hard water, effectiveness over a wide pH range, tolerance to organic load) means PHMB delivers unique performance benefits for a wide range of end use applications such as food, institutional, industrial and domestic.  Some of the key benefits are:

· Broad spectrum – bactericidal and virucidal
· No known development of resistance
· Fast speed of kill
· Tolerant of organic matter
· Tolerant of hard water
· Stable and effective over wide pH range
· No taste or smell
· Non-staining
· Non tainting to food
· Low corrosivity
PHMB is one of the most effective biocides in use and has been proven over time in work environments to provide critical protection against key food borne pathogens such as listeria, E-coli and Salmonella and a broad range of other bacteria and viruses.  

Other available chemistries do not offer the same blend of characteristics and therefore are not a good alternative for many applications.
4. Economic feasibility 
The UK FSA Programme for the Reduction of Foodborne Disease in the UK states that foodborne diseases are a serious global problem, with the World Healthcare Organisation (WHO) estimating that the worldwide foodborne and waterborne diarrhoeal diseases taken together kill about 2.2 million people annually. 

There is a tendency to assume that much of this burden of disease happens in third world countries but it is a major cause of illness in the EU also and represents a significant burden for both individuals and the economy. For example, the European Centre for Disease Prevention and Control (ECDC) –conservatively- estimated
 for 2013:  

· 214,800 campylobacteriosis cases (​​44% hospitalised) 
· 82,700 salmonellosis cases (36% hospitalised)
· 6,500 yersiniosis cases (48% hospitalised)
· 1,800  listeriosis cases (99% hospitalised)
· 6,000  VTEC infections (37% hospitalised) 
With regard to Health care-associated infections the ECDC
 has estimated that each year in Europe: 

· There is a prevalence for such infections of 7.1%. 
· Around 4,100,000 patients are affected.
· There are 37,000 direct deaths 
· There are an additional 110,000 deaths 

· Financial losses are approximately €7 billion based on direct costs only.
There are many factors to achieving good hygiene in either a health care setting or a food preparation setting but an appropriate disinfection strategy is an important factor in both.  

A continued reduction in the number of available chemistries: 
· makes it hard for formulators to create products which meet the needs of users 

· reduce the differentiation of products in the marketplace 

· make it very difficult for users to select a suitable product/chemistry for their application 

· place increased resistance development pressure on the remaining chemistries

Decisions on active substance approval must be taken in the context of the need to achieve adequate microbiological control, the arsenal of tools/chemistries available and the potential costs of failure should control mechanisms breakdown.

A full analysis of the potential risks of an increase in microbiological contamination against the potential benefits of removing a disinfectant from the market should be commissioned before any decision is taken.
5. Conclusion on suitability and availability of the Alternative

Lonza contends that PHMB does not meet the criteria for designation as a candidate for substitution on the grounds that:

a) Data are available which demonstrate that long term effects in soil and sediment are not expected to occur due to persistence 

b) that there are no viable alternatives which can fulfil all the performance characteristics demonstrated by PHMB.

The pool of alternative chemistries is very limited thus:
· A decision on an individual active substance should not be taken in isolation

· The context is the overriding need to achieve adequate microbiological control, the limited arsenal of chemistries available, their properties, and the potential costs of failure should microbiological control breakdown.

· A full analysis of the potential risks of an increase in microbiological contamination against the potential benefits of removing one more chemical from the market should be commissioned by the ECHA before any decision is taken.
· PHMB has a number of unique performance attributes which are not found in the available alternatives and thus cannot be readily substituted.

· PHMB has a proven track record of providing protection in critical environments such as food safety.

� � HYPERLINK "http://ecdc.europa.eu/en/healthtopics/food_and_waterborne_disease/infographics/Pages/index.aspx" �http://ecdc.europa.eu/en/healthtopics/food_and_waterborne_disease/infographics/Pages/index.aspx�





� � HYPERLINK "http://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/Pages/index.aspx" �http://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/Pages/index.aspx�


� HYPERLINK "http://www.who.int/gpsc/country_work/gpsc_ccisc_fact_sheet_en.pdf" �http://www.who.int/gpsc/country_work/gpsc_ccisc_fact_sheet_en.pdf�
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