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INTRODUCTION TO THE PROJECT

Biocides are used in the treatment of damaging biological growth. However, not only do they kill pathogens, they also kill nonpathogens, meaning they may have undesirable side effects harming human health and/or the environment. For instance, in
the service life phase, when released to the different environmental compartments (soil, surface waters, groundwater and air,
depending on the actual use of the biocidal product), the active substances undergo a series of degradation reactions generating metabolites, transformation or reaction products that might significantly differ from the parent compounds in terms of
their associated toxicity.
Considering the impact of active substances used in biocidal products and the metabolites, degradation and transformation
products released to the environment during the application and service life phases, novel tools are necessary for the identification and substitution of biocides of ecotoxicological concern under an integrated life cycle perspective.
The use of non-animal alternative test methods has been foreseen in the Biocides Product Regulation, Regulation (EU)
258/2012 (BPR). The widespread use of non-testing methods (NTM) would help SMEs identifying, amongst other, the so called
metabolites of ecotoxicological concern whereas facilitating the registering of biocidal active substances within the BPR and
reducing animal testing.
PROJECT OBJECTIVES

The main target of the LIFE-COMBASE Project is to promote the sustainable use of biocidal active substances from a life cycle
perspective. To this end, an on-line information system based on the combination of evidence based decision support systems
(EBDSS) and proven computational toxicology modelling approaches will be implemented.
Additionally, it is intended:


Contribute to the fulfilment of the BPR (Biocides Product Regulation – 258/2012).



Minimize the environmental effects associated to active substances, metabolites, degradation and reaction products
from biocides. Aligned with present target, the human health impacts associated to biocides when indirectly exposed
through the environment will be reduced.



Reduce the need of animal testing by promoting the use of computational tools for ecotoxicological effects prediction
as a non-testing alternative to traditionally used assays.



Demonstrate the effectiveness of computational models to minimize the environmental impacts from active substances in biocidal products. Demonstrate the suitability of developed models to alternative products (Plant Protection Products; and chemicals in general –REACH-).



Promote the standardisation of the use of non-testing methods by the chemical industry.



Contribute to the consolidation of the knowledge base on the hazard of biocidal active substances from a life cycle
perspective.
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PROJECT APPROACH

The project presents a major advance in relation to formerly developed projects in the area of computational chemistry as the
implemented predictive models will be generated from ecotoxicological data exclusively from biocides and, therefore, the
models will be much more adapted to the application of compounds affected by the BPR regulation.
Other significant improvements of the COMBASE tool include the following ones:


The prediction of ecotoxicological endpoints is intended not only for active substances, but also for metabolites, degradation and transformation products of biocidal active substances.



A tool for the evaluation of possible substitutes/alternatives of biocides of concern will be developed.



The predictive models will be experimentally validated, in order to have a better idea of their efficacy/limitations.

Project’s main results include:


An on-line platform based on a flexible, modular, and extensible client/server architecture to support decision making
on the basis of reliable data on the ecotoxicological properties of biocide active substance and potential metabolites.



Creation of a network of projects and initiatives supporting the application of non-testing methods (NTM) for industry.



Demonstration of the operability and robustness of the models integrated in the COMBASE DSS in a total of four
trophic levels: bacteria, algae, Daphnia and fish.



Promotion of in silico methods, which are safe, residue free and cause no environmental impact if compared with experimental methods as robust tools to scrutinize the ecotoxicological potential of candidate new chemicals before their
synthesis.

The project is structured into different groups of actions: preparatory, implementation, monitoring, dissemination and management actions.
The preparatory actions will stablish the basis for the achievement of project's goals, including data gathering on biocidal active substances and corresponding metabolites, identifying the most appropriate tools for addressing the substances of interest and definition of the needs of the chemical industry (and particularly SMEs) for the integration of in silico methods in their
working protocols.
The implementation actions relate to the optimization and experimental assessment of existing computational models for the
substances of interest, implementation of the in silico models within VEGA and integration with read across models (focusing
advanced users), development of the COMBASE platform (focusing non-expert uses and consumers in general) and implementing such platform on a number of industrial stakeholders. Particularly, Action B.4 implies developing a training package
related to in silico methods and their associated benefits for the chemical industry along with awareness raising for the sustainable use of biocides.
Monitoring actions refer to evaluating LIFE Project performance indicators, impacts towards economy and population and
monitoring the impact of the implementation actions according to a list of indicators.
In the dissemination area, activities have been grouped as dissemination to the general public and stakeholders and results
transferring (through workshops organization, for instance).
Finally, management actions refer to the overall project management and progress monitoring to the EC // EASME.
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MAIN OUTCOMES OF THE PROJECT (OCTOBER 2016—MAY 2017)
PREPARATORY ACTIONS

The preparatory actions have been accomplished.
Within Action A.1. Selection of main substances and target groups of biocides, the list of biocidal active substances for models optimization has been completed having extended the number of compounds from Main Group 3 to all types of biocidal
products. The ecotoxicological information of such substances and that of their corresponding metabolites, transformation
and degradation products has been compiled for four trophic levels: fish, invertebrates, algae and microbes.
During the implementation of Action A.2. Critical studies on existing modelling approaches with risk assessment purposes,
existing models for the prediction of the ecotoxicity potential of biocidal active substances have been evaluated and validated
considering the OECD guidelines. Furthermore, the existing software tools for the prediction of biocidal active substances metabolites, transformation and degradation products have been reviewed and selected for their use in ulterior actions. Finally,
the dataset of the optimization of the models has been characterized by topological descriptors.
Main outputs of Action A.3. Requirements and specifications of the COMBASE software platform, consist on the Project’s
Target data base, the identification of stakeholders needs and the definition of the functionalities of the COMBASE software
tool. Project’s data base contains to date more than 250 contacts of different nature, including companies and industrial associations, relevant agencies at EU level working on the implementation of the BPR and consumer associations. In relation to the
identification of stakeholder’s needs a survey has been conducted at international level. Finally, the functionalities of the tool
have been defined with a twofold objective: the definition of the characteristics that the models should ideally have for their
acceptance in regulatory terms and the identification of the existing alternatives for models integration within formerly developed initiatives (VEGA, ToxRead and OECD Toolbox) and the technical specifications of the COMBASE Web based tool, ie, the
type of data that will be entered to the tool and the output information that it will provide have been defined.
IMPLEMENTATION ACTIONS

Only initial steps have been undertaken for what refers to the implementation actions in agreement with the actual version of
project’s planning: within Action B.1. Optimization and experimental assessment of cheminformatic models the criteria for
the selection of the chemicals to be used within the experimental validation of the models have been defined. In the case of
action B.4. Tool Transferability – Training for the sustainable use of chemicals, efforts have been devoted for the involvement of the relevant stakeholders (EFSA, ECHA, JRC, National Authorities) within the specific Task B.4.3. Seminars. A series of
key contacts have been identified –up to 14 people- and invited to participate to project’s outputs.
MONITORING ACTIONS

In terms of monitoring actions, selected indicators are related with the updates in the list of biocidal active substances by the
ECHA including new substances approval or withdrawal. Identified biocidal substances of non-chemical nature have also been
included (Action C.1. Monitoring LIFE Performance Indicators). In case of C.2. Monitoring the socio-economic impact of the
project actions on the local economy and population information has been compiled regarding costs associated to the positive socio economic impact of biocidal products (when invasive insects are considered), costs associated to the registration of
new active substances and impacts of unidentified metabolites and/or transformation products.

COMBASE PROJECT: THE TEAM
Picture taken during project’s kick off meeting held in Bilbao, at INKOA’s, on the 18th October 2016.
From left to right: Lúa Legazpi (INKOA); María Luisa Fernandez Cruz (INIA); María Blázquez (INKOA); Emilio Benfenati
(IRFMN); Jesus Vicente de Julian Ortiz (ProtoQSAR); Rafael
Gozalbes (ProtoQSAR); Sofía Ricarte (ITENE) and Carlos Fito
(ITENE).
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DISSEMINATION ACTIONS (Cummulative list from October 2016 to November 2017)

Date

Event

Location

2017/10/19

COMBASE First
International
Workshop

Milan
(Italy)

2017/09/2627

Biocides Stakeholders Day

Responsible Beneficiary(ies)
INKOA, IRFMN, INIA,
ITENE
ProtoQSAR
attendant

–

As

Supplementary Information

Additional information in relation to the present
event is presented on the next page.
INKOA attended the biocides stakeholders day on
the 26th September during which the planned regulatory updates concerning biocidal products and
active substances were introduced by the ECHA.
Special attention was drawn towards endocrine
disruptors and in situ generated active substances.
Uncertainties in relation with the possible consequences of the Brexit were also noted. Alternatively, different companies introduced their experience
in practical terms in relation with certain aspects of
the BPR (Union Authorisation, for instance). KEMI
(Swedish Chemicals Agency) addressed the issue of
treated articles.

Helsinki
(Finland)

On the 27th a training session for the ICT Tools for
biocidal products registration (IUCLID; for instance)
was attended too.
The attendance to the present event is considered
to be an opportunity to foster the uptake of the
project by the relevant institutions at EU level, particularly by the ECHA.

2016/11/24

On going*

2016/09/21

Project presentation

Technical Article
Publication

Workshop LIFE
PROSIL

Valencia
(Spain)

ProtoQSAR
(presentation); XNB
(arrangements within the master)

Model developed on the experimental data on fish
toxicity (LC50 96H; Rainbow trout). Values obtained
from EFSA Openfoodtox dataset. *Currently under
review

NA

Italy

Seminar in the context of the MASTER´S DEGREE IN
ENVIRONMENTAL POLLUTION, TOXICOLOGY AND
HEALTH. (Title of the seminar: "Desarrollo y Aplicación de modelos QSAR en Toxicología Predictiva”).
The COMBASE Project was introduced to the audience.

INKOA
(Authors
Blázquez, M.; Unzueta, I.). Invitation
by
courtesy
of
IRFMN

Poster presentation “COMBASE: A NEW PROJECT
FOR BIOCIDES”
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First International Workshop of the COMBASE Project

The First International Workshop of the COMBASE LIFE Project has been held on the 19 th October 2017, at the IRFMN in Milan.
A variety of speakers both beneficiaries of COMBASE and external entities were invited to participate including representatives
of the regulatory agencies (EFSA) and other European initiatives dealing with computational chemistry (JANUS Project and Danish QSAR Database, amongst other). More than 50 people attended the workshop and the satisfaction level was rated good to
very good for what refers to the venue, contents of presentation, registration and general value of the workshop in practical
terms. Presentations are now accessible from project’s webpage.

Jūrgen Arlich from Umweltbundesamt (UBA) introducing the JANUS Project; Eva Bay Wedebye from the Technical University of Deenmark
(DTU) introducing the Danish QSAR Data base and Jean Lu Dorne, from the European Food and Safety Agency (EFSA) during his presentation.
Outcomes of the Monitoring Actions (from October 2016 to November 2017)

In the present section, a selection of research initivatives in the area of developing new biocidal active substances from the
perspective of an increased sustainability have been included.
Some of the identified research studies are focused towards the biocidal potential of fungic toxins and, particularly, that produced by Metarhizium anisopliae. As such, Olombrada et al (2017) have characterized the fungal toxin, anisoplin, showing the
ribonucleolytic activity typical of ribotoxins and cytotoxicity against insect cells. The toxin is produced by Metarhizium anisopliae, an entomopathogenic fungus relevant in biotechnology with applications like malaria vector control. For additional information please, refer to DOI: 10.1515/hsz-2016-0119. Other research studies have analysed the possible use of bacteriophages
as a biocontrol technology to reduce pathogens on vegetables and ready-to-eat foods.
Interestingly, some research groups have investigated the possible use of plant/algae extracts as biocidal agents. Examples of
these are the essential oils isolated from the peel of citrus fruits Citrus reticulata L., Citrus reticulata chinase Blanco and Citrus
sinensis (L.) Osbeck (Family: Rutaceae) which have been evaluated against Culex pipiens (mosquito specie). Researchers concluded that the tested essential oils could be used as eco-friendly alternatives in mosquitoes control programmes. For additional information, please refer to: http://dx.doi.org/10.1080/14786419.2017.1378216. In a different initiative, UCR Scientists
have developed an inexpensive, biodegradable, seaweed-based ant bait that can help homeowners and farmers control invasive Argentine ant populations (DOI:10.1002/ps.4616).
Another research group has addressed the investigation of the mechanisms underlying bacterial adhesion so that such information can be used to control the generation of biofilms. In fact, surfaces could be tailor made in order to modify bacterial
adhesion strengths so that undesired pathogens are eliminated or so that biofilm generation is fomented in cases where its
presence is desirable (organic matter recycling plants, for instance). (DOI: 10.1039/c7nr02297b).
In addition to tendencies observed in the development of new –more sustainable– biocidal active substances or products, focus of the monitoring actions is placed towards the assessment of economic and social effects related with biocidal products.
In this sense, relevant research articles have been identified describing, amongst other, the effects of pyrethroids, one of the
most ubiquitous pesticides that account for greater than 30% of currently global insecticide usage concluding that postnatal
exposure to a widely used pyrethroid pesticide, cypermethrin, can accelerate pubertal timing and induce circulating levels of
gonadotropins and testosterone both in human and mouse models. In a different study, Nakagawa et al (2017) have evaluated
the persistence of the pyrethroids cypermethrin and betacyfluthrin on indoor surfaces and in house dust showing the considerable persistence of cypermethrin and beta-cyfluthrin indoors and which indicate the risk of exposure to these products (DOI:
doi:10.1002/etc.3860).
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THE PROJECT CONSORTIUM

INKOA SISTEMAS, Coordinating Beneficiary, focuses its work on the conceptualization of the COMBASE Tool and programming,
along with project strategical coordination and management, dissemination and monitoring actions. INIA and XNB are responsible for the compilation of the ecotoxicological information and for the experimental validation of the models. ITENE will develop the COMBASE APP for mobile devices and implement the E-learning platform for the sustainable use of biocides. ProtoQSAR and IRFMN will work closely for the optimization of the models and for making them available through already existing
platforms (VEGA). All partners will carry out dissemination actions and collaborate so that the results of the project are undertaken by the relevant stakeholders be it of industrial nature or regulatory bodies.
LOGO

Entity Name

Inkoa Sistemas
(INKOA)
National Institute for
Agricultural
and
Food Research and
Technology
(INIA)

Mario Negri Institute
(IRFMN)

Introductory Information
INKOA is an Engineering and Consultancy company specialized in the development of innovative technological solutions for the Environmental and Agrifood
Sectors, with the aim of promoting the sustainable development at international level.
National Institute for Agricultural and Food Research and Technology (INIA) is
an autonomous Public Research Organisation (OPI) of the State Secretariat of
Research, Development and Innovation of the Ministry of Economy, Industry
and Competitiveness. As a Public Research Organization it has a dual function,
being responsible for the management and coordination of agrifood research
at the national level and for the execution of research projects, in close collaboration with the relevant socioeconomic sectors.
The Mario Negri Institute (IRFMN) is a private non-profit organization under
D.P.R. (Decree of the Italian President of the Republic) no. 361 dated 5 th April
1961 and is an organization entitled to perform research projects funded by the
Italian Government under D.P.R. no. 382 dated 11th July 1980.

Instituto Tecnológico
del Embalaje, Transporte y Logística
(ITENE)

ITENE is a Research Institute constituted in 1994 as a private non-profit entity
integrated with businesses, entities and institutions related to Packaging,
Transport and Logistics. ITENE’s safety division, specifically the research group
on emerging risks is involved in the present project.

ProtoQSAR 2000, S.L.
(ProtoQSAR)

ProtoQSAR is a company focused in the application of computational methods
for the prediction of physicochemical properties and/or biological activities of
chemical compounds.

XENOBIOTICS
(XNB)

Xenobiotics, S.L. is a start-up arisen from the University of Valencia. It is focused on the study of environmental contaminants. The company is divided
into 3 business branches: Laboratory of Bioassays, Consulting and the R&D area. Xenobiotics is focused in the application, implementation and development
of (eco)toxicological services and new bioassays.

COMBASE IN A NUTSHEL
LOCATION

SPAIN; ITALY

START DATE

3rd October 2017

DURATION

36M

BUDGET

1.135.015 €

EC LIFE+ PROGRAMME Contribution

680.705 €

CONTACT

Idoia Unzueta (Idoia@inkoa.com) // María Blázquez (maria@inkoa.com)
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