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Guidance to specify information requirements for in situ generated free radicals 
generated in situ from ambient water or air for substance approval in the context of the 

BPR 

 

1. Introduction 

Free radicals can be generated in situ from ambient water or air and can be used for a biocidal 
purpose . Systems can be usedsuch as to disinfect water, air, or surfaces.  

Such products and systemsThe use of such free radicals for a biocidal purpose is are regulated 
by Regulation (EU) No 528/12 on the making available on the market and use of biocidal 
products (the BPR) the BPR and both substance approval and product authorisation are 
required. 

As the in situ generation of free radicals generated in situ from ambient water or air was not 
considered as falling within the scope of Directive 98/8/EC on the placing on the market of 
biocidal products (the BPD), but now is now under the scope of the BPR, applications for the 
approval of such free radicals as active substance and their  authorisation of as biocidal 
products will have to be made on the basis of and in accordance with Article 93 of the BPR.  

For the purpose of helping companies to prepare their applications for both substance 
approval and product authorisation, this guidance specifies the information required in such 
applications. In view of the deadline of 1 September 2016, by which applications for 
substance approval have to be submitted, guidance on information requirements for active 
substances was developed as a matter of priority1. 

For the purpose of product authorisation, it is to be noted that when such free radicals will be 
generated from a mixture such as a paint2, a coating, an electrode, that mixture will be 
regarded as the biocidal product. 

However, when such free radicals will be generated from systems, such as an electrical device 
using UV-light, or articles, such as glass, tiles, or panels containing photocatalysts, a case by 
case analysis will be required to identify the biocidal product to be subject to authorisation.  

This The scope of this guidance identifies free radicals and the products, articles, and systems 
(or devices) that produce them (Chapter 2is further detailed in the next Chapter).. 
Considerations toGeneral information requirements is provided are given in( Chapter 3 and 
more ). Proposals for sspecific information requirements are givenone in Chapters 4-6. 

2. Scope of the guidance  
                                                 
1 Information requirements for technical equivalence or for product authorisation are not addressed in this 

guidance. The conformity of the system or device to product safety guidelines (ISO, TÜV) and/or type 
approval standards is considered not to be part of the authorisation procedure. 

2 See by analogy: Commission Implementing Decision (EU) 2015/411 of 11 March 2015 pursuant to Article 3(3) 
of Regulation (EU) No 528/2012 of the European Parliament and of the Council on cationic polymeric 
binders with quaternary ammonium compounds incorporated in paints and coatings. (Text with EEA 
relevance) OJ L 67, 12.3.2015, p. 30-31 
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This guidance deals with systems or products that generate free radicals generated in situ from 
ambient air or water for a biocidal purpose.  

Systems and products that generate free radicals in situ may be biocidal products or may be 
treated articles.  

Examples of biocidal products: 

• Electrical devices that use electrodes or use UV-lights (often in combination with 
photocatalysts). 

• Paints and coatings containing photocatalysts (for use on surfaces). 

Examples of treated articles:  

• glass, tiles, and panels containing photocatalysts. 

The in situ generation of free radicals is understood to aim at generating hydroxyl radicals 
(.OH) and its associated radicals (hydrogen atom H., oxide radical anion .O-, hydrated electron 
eaq

-), as well as singlet oxygen (1O2) (which, although not a free radical in the strict sense, is a 
highly reactive form of oxygen).  

Free radicals and other reactive chemical species typically have a very short half-life (below 
milliseconds), which results in transient and low levels.  

Their formation rate depends on several aspects of the system: like the power supply; type of 
UV-lamp; type of electrode; light intensity / adsorption capacity / catalytic capacity; 
concentration of ambient precursors; pH; temperature. 

The disinfection of matrices like water and air with free radicals generated in situ may lead to 
the formation of by-products (DBPs) and residual free radicals. According to the Biocides 
Product Regulation (BPR), the effect of residues should be evaluated in the risk assessment 
(see e.g. Article. 19, (1)(b)(iii) and (iv)). According to the definition in Article. 3(, 1)(h), 
residues include reaction products.  

The scope of the guidance is the phase of substance evaluation under the BPR. Thus, product 
authorization (and alignment with REACH for co-formulants), type approval, technical 
equivalence, Annex I inclusion, labelling of treated articles, and enforcement (borderlines) are 
not in scope of the guidance. Therefore, this guidance will only address the data requirements 
for the risk assessment of free radicals and their residues, at substance evaluation. 

The following systems or products are not in scope of this guidance: 

a) Systems that make use of precursors are not in scope of this guidance. Such systems, 
their active substances and the precursors3 are dealt with in the document of the 59th meeting 
of representatives of Members States Competent Authorities for the implementation of 
Regulation 528/2012 concerning the making available on the market and use of biocidal 
products: “Management of in situ generated active substances in the context of the BPR” CA-
March15-Doc.5.1-Final Revised on 23 June 2015.  

                                                 
3 A precursor is a chemical which is transformed into an active substance / active substances (including free 

radicals). Examples of precursors for the generation of free radicals are: NaCl, NaBr, medical oxygen, H2O2. 
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b) Systems used for the in situ generation of The in situ generation of ozone  and or 
active chlorine are not in scope of this guidance. It should be noted that the In situ active 
substance/precursor-combination open for notification as communicated by ECHA include 
active chlorine and bromine generated from precursor system(s) other than those already 
included in the Review Programme as per the redefinition . 

c) By analogy with bacterial cultures that are intended to reduce organic solids4, systems 
and products used to break down recalcitrant (micro)pollutants in water or on surfaces like 
concrete or tiles, and which may also have a side effect on unwanted organisms present, are 
not biocidal products provided they are not intended for the purpose of destroying these 
unwanted organisms and no claim is made that they can be used for such purpose5.  

d) Ultraviolet (UV) disinfection devices, commonly used in drinking water disinfection, 
and intended to degrade through the effect of UV light the DNA and RNA of viruses, bacteria 
and protozoans so that the ability of these unwanted organisms to multiply is impaired, are not 
biocidal products provided they only act by physical means5. Consequently, if they act 
through the formation of free radicals, they are in scope. 

                                                 
4 Commission Implementing Decision (EU) 2015/646 of 23 April 2015 pursuant to Article 3(3) of Regulation 

(EU) No 528/2012 of the European Parliament and of the Council on bacterial cultures intended to reduce 
organic solids and to be placed on the market for that purpose (Text with EEA relevance) OJ L 106, 
24.4.2015, p. 79–79 

5 See CA-Sept15-Doc.5.1.b - Final 
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In this guidance, the following terminology is applied.  

1. Active substances. Free radicals are the active substances in this guidance. For the purpose 
of the substance approval, the active substance shall be defined by mentioning only the free 
radicals without reference to the method of generation or photocatalyst5. 

2. SystemsProducts. For the purpose of the both substance evaluation,  and product 
authorisation, products are the systems (devices) or mixtures which generate in situ the active 
substance (i.e. the free radicals) and which is in situ (in situ meaning where and when the 
system is in operation or the mixture is applied)taken into consideration to demonstrate a safe 
use. Systems This may include, for example, devices electrodes which generate radicals using 
electrodes; . Mixtures, for example, include coatings which (after application to a surface) 
generate radicals, via photocatalysis, or more complex devices.  

3  

3. Treated articles: treated articles are articles that generate in situ free radicals, and claim a 
biocidal effect, but have a primary function other than the biocidal function. Examples are 
ceramics (tiles), glass and panels, containing a photocatalyst. 

4. In situ. In situ means where and when the system is in operation or the mixture is or has 
been applied. 

4. Free radicals. A free radical is chemically defined as an atom, molecule or ion that contains 
at least one unpaired electron. These unpaired electrons make free radicals highly chemically 
reactive, and as a consequence short-lived. For matters of convenience, singlet oxygen is also 
considered in scope of this guidance. 

55. Photocatalyst: a substance which accelerates the reaction rate and/or induces the 
generation of free radicals in combination with a light source (e.g. UV lamp), without being 
consumed in the process. 

66. Disinfection by-products (DBPs) or reaction by-products: unintended products substances 
formed by reactions between free radicals and organic and inorganic constituents of the 
ambient water/air. 

3. Guidance on information requirements  

The standard information requirements detailed under the Regulation 528/2012BPR may be 
adapted, and additional data (e.g. requirements for disinfection by-products (DBPs)) may be 
needed. The information requirements – and waiving statements – for biocides are further 
guided detailed in the different volumes of the Guidance on the Biocidal Products Regulation 
(see for example6  ).  

The information requirements are two-tiered:  

I. The core data set (CDS) is mandatory for all product-types. This information always has to 
be submitted, unless the rules for adaptation of standard information are applicable.  

                                                 
6 See for example: Guidance on the Biocidal Products Regulation: Volume IV: Environment - Part A: 

Information Requirements. Reference: ECHA-14-G-13-EN ISBN: 978-92-9244-989-6 November 2014 
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II. The additional data set (ADS) might be required to perform the risk assessment under 
specific conditions. Also for the ADS, rules for adaptation of standard information may be 
applicable. 

General rules for waiving of information requirements are given in Annex IV to the 
Regulation 528/2012BPR. The general rules consider the following justifications: 

• Testing is scientifically not needed. In particular the grouping of substances is of 
significance for free radicals and their DBPs. 

• Testing is technically not possible. In particular the short-lived nature of the radicals is of 
importance. 

• A product-tailored exposure-driven testing is possible. In particular for situations where 
there is little or no significant exposure.  

• Waivers are also possible taking into account animal welfare considerations, such as 
when the test chemical is corrosive.  

The pursuant guiding principles with regard to adaptation of information requirements, as 
presented in Chapter 1.2 of the Guidance on the Biocidal Products Regulation6 (6) are to be 
followed. Where applicable, also the guidance presented in Chapter 1 Section 1.4 of the 
TNsG on Data Requirements7 ( ) are to be followed. 

3.1 Information requirements for active substances 

At substance assessment there should be a dossier on the active substance and an assessment 
of a representative biocidal product(s). An active substance can be included in the Union List 
of Approved Substances, when the risk assessment concludes at least ‘one safe use’.  

Considering that in situ systems generate a variety of radicals in variable and changing 
compositions, the definition of the active substance is:  

‘free radicals generated in situ’.  

It will not be needed (or possible) to further define any radical species (neither identities nor 
quantities) potentially involved, or to define a specific constellation of free radicals as a 
specific substance.  

Testing of the active substance ‘free radicals generated in situ’ is considered scientifically not 
necessary and/or not possible. It is considered not needed to provide data on “free radicals 
generated in situ” for the classification and labelling, since these active substances are 
generated in situ and are not placed on the market.  

Consequently, there are no information requirements for the active substance ‘free radicals 
generated in situ’, however,  

• there are information requirements to demonstrate the safe and effective use of a 
representative biocidal product: see section 3.2. 

                                                 
7 EU. (2008a). Technical Guidance Document in support of the of Directive 98/8/EC concerning the placing of 

biocidal products on the market. Guidance on Data Requirements for active substances and biocidal 
products. 
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Considering the substance evaluation and the demonstration of a safe use with a 
representative system that generates these free radicals in situ, a description of the system and 
the free radicals it generates will be needed, ( in order to ascertain that the application for 
substance evaluation as ‘free radicals generated in situ’ is valid (see section 3.2).  

3.2 Evaluation of the representative product(s): information requirements for systems, 
products, and treated articles 

The assessment of a representative biocidal product is necessary at substance evaluation. The 
focus of this assessment is on efficacy and risks.  

The issue of the harmonized classification of in situ generated active substances is dealt with 
in document CA-Nov15-Doc.5.5. 

Information requirements should follow from an analysis of the use of the a system generating 
the free radicals or product and the associated emissions of the free radicals and residues 
during application and/or operation. The risk assessment should be based on an assessment of 
the exposure following: 

• emission of disinfection by-products and residual free radicals when the system or 
product is in place and/or in operation or under maintenance and during cleaning; 

• emission of substances while handling or applying the product (e.g. in case of 
applying coatings with high-pressure sprayers); 

• emission while handling or applying the on treated article (e.g. in case of sawing, 
drilling, cutting, or sanding articles). 

Exposure of professional and non-professional users, consumers, the environment, animals, 
and food and feed should be considered in this analysis.  

The formation and emission of free radicals and of DBPs is dependent on the composition of 
the treated matrix (water / air) and the system features (e.g. capacity) or the composition of a 
coating or treated article. It follows that consideration should be given to the type of 
application in defining relevant emissions and exposure routes, and background 
concentrations of free radicals.  

Ideally, the efficacy and risk assessment covers a relevant domain of applicability: 

- a range of product specifications (capacity, construction, composition);  

- a range of applications within, and/or overarching, product types;  

- a range of ambient environments (including background concentrations of radicals and 
other relevant chemicals); 

A practical approach is to distinguish these specific information requirements for:  

1. systems (electrical appliances) that generate radicals, with a view to treat water 
(drinking water, process water, waste water); 

2. systems (electrical appliances) that generate radicals to treat air; 

3. treated mixtures or articles (coatings, treated articlesglass, panels) that generate 
radicals to treat surfaces. 
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To assist this analysis it is helpful when applicants provide a graphical description of the 
exposure resulting from these systems during application and the service life.  

The following sections will provide further guidance on information requirements for these 
systems (water, air) and mixtures/articles. 
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4 Specific guidance on systems for water treatment 

Systems that generate free radicals, with the purpose to treat water (drinking water, process 
water, waste water) are typically electrical appliances where the water is forced through a 
compartment where the radicals are generated using electrodes or (UV)-light.  

 

Figure ‘x’: Graphical description of (non-)professional and environmental exposure due to the 
use of an UV water treatment system, The figure shows potential exposure due to a ‘once-
through’ water treatment (in black) and an additional recycle water treatment (in red). By 
means of refreshing water/air (in blue) the potential (human) exposure is reduced.  

As an example, figure ‘x’ shows a graphical description of a system (electrical appliance) that 
generates free radicals; an interaction with a UV (& catalyst) water treatment system.  

Based on use and system description it can be determined when professional and non-
professional exposure needs assessment while a system is in operation, not only the chemical 
(inhalation, dermal and oral) exposure, but also the physical exposure (UV-radiation). 
Furthermore, the description also addresses the environmental exposure following the use of 
the water treatment system.  

Depending on the formation rate of the free radicals, the water quality and flow rate, 
breakpoint may be surpassed, and the concentration of radicals at discharge might be 
appreciable. Moreover, reaction by-products can be expected to be present. The quality of the 
discharge thus depends on both the product characteristics and the operating conditions, and 
the water characteristics at inflow. It should be demonstrated for the intended use that the 
combined exposure to radicals and byproducts is acceptable. 

As a general guidance,  

• the information requirements for the risk assessment of DBPs should follow the 
approaches outlined in the draft “Guidance for the environmental risk assessment of 
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disinfection by-products under European biocide laws (Regulation (EU) 528/2012)” 
and the accompanying draft for human risk assessment.  

• the principles followed under the IMO Marine Environment Protection Committee’s 
Ballast Water Convention for the approval of ballast water management systems, 
could be considered. The methodology as developed by the GESAMP BWWG is 
available  in the BWM.2/Circ.13/Re v.3 dated 28 May 2015. 

 

The approaches and information requirements in these documents are tailored to a few 
product types and very specific applications, which may not be optimal for other product 
types. Instead of merely copying requirements, the principles outlined in these guidance 
documents should be carefully applied to the case at hand in order to build a dossier.  

The applicant should thus consider the following: 

• Description of the system 

o Where radicals are released and (possibly) removed 

o Continuous process or externally activated 

o Scale (waste water treatment, drinking water treatment, home use) 

o Graphical description as shown in figure ‘x’. 

• Efficacy 

The efficacy should be demonstrated for at least one representative use for every PT product-
type of interest and should include the worst inlet water quality to be expected, as well as and 
the best water quality 

• Residues (in case of exposure of food/feed). 

In principle, biocides are not to be used directly on food or feed.  Where the application is in 
the food/feed industry, it should be clarified that whether contact is not possible. In the event 
that it cannot be ruled out that food/feed is in contact with residues, either directly via treated 
surfaces or indirectly via air, a risk assessment is needed. 

• Human exposure and toxicology 

In the event that it cannot be ruled out that humans are exposed, either directly or indirectly, a 
risk assessment is needed. 

• Animals 

In the event that it cannot be ruled out that animals are exposed, either directly or indirectly, a 
risk assessment is needed. 

• Environmental 

Direct exposure to the active substance is not apparent. Data for the risk assessment of DBPs 
and/or the whole effluent are in order. 
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5 Specific guidance on systems for air treatment 

Systems that generate radicals, with a view to treat air, are typically electrical appliances 
where the air is forced through a compartment where the radicals are generated using 
electrodes or (UV)-light.  

As an example, figure ‘xx’ shows a graphical description of a system (electrical appliance) 
that generates radicals; an interaction with a UV (& catalyst) small air treatment system (<300 
m3; A) and a graphical description an interaction with a UV (& catalyst) large air treatment 
system (>300 m3; B). Based on use and system description it can be determined when (non-
)professional exposure needs assessing while the system is in operation, not only the chemical 
(inhalation) exposure, but also the physical exposure (UV-radiation). Furthermore, the 
description also addresses the environmental exposure following the use of the air treatment 
system. 

Depending on the formation rate of the radicals, the air quality and flow rate, breakpoint 
might be surpassed, and the concentration of free radicals at discharge may be appreciable. 
Moreover, disinfection by-products can be expected to be present. The quality of the 
discharge thus depends on both the product characteristics and the operating conditions, and 
the air characteristics at inflow.  

It should be demonstrated for the intended use that the cumulative exposure to radicals and 
byproducts is either negligible or acceptable. 

The adaptations of the information requirements are similar to those for water systems. 
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Figure ‘xx’: Graphical description of (non-)professional and environmental exposure due to 
the use of an UV small (A) and large (B) air treatment system, The figure shows potential 
exposure due to a ‘Air recirculation’ treatment (in black). By means of refreshing air (in blue) 
the potential exposure is reduced. 



14 
 

6 Specific guidance on mixtures for surface treatment or on treated coated articles 

As an example, figure ‘xxx’ shows a graphical description an interaction with a product 
(applied coatings, treated articles)coated article that generates free radicals to treat surfaces. 
Based on use and coating description it can be determined when (non-) professional exposure 
needs assessing while the coating, product or coated treated article is applied/handled and 
during their service life. What is the chemical exposure (inhalation, dermal and oral)? 
Furthermore, the description also addresses the environmental exposure following the use of 
the coatings and treated coated articles. 

The formation and emission of free radicals and of DBPs is dependent on the composition of 
the treated matrix (water / air) and the features of the coating, product or treated coated article.  

It follows that consideration should be given to the type of product coating and type of 
application, in defining relevant emissions and exposure routes, and background 
concentrations of free radicals. Ideally, the efficacy and safety assessment covers a relevant 
domain of applicability. 

The information requirements are similar to those for water/air systems. 

 

Figure ‘xxx’: Graphical description of (non-)professional and environmental exposure due to 
the application of catalysts containing coatings/articles and during their service life. 


