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Executive Summary
ION is a co-operative research project for the development of an innovative system capable of an efficient screening of candidate drugs for a wide set of targets (ion channels) involved in important neurological and psychiatric disorders, e.g. depression, Parkinson, epilepsy, migraine and pain.

The participants are a group of SMEs which includes technological companies and end users in the pharmaceutical sector. The RTD partners provide the knowledge and the research capabilities to address the selection and optimization of the cellular targets and to validate the outcomes of the system in in vivo models of the pathologies of interest. An important contribution of the RTD partners will be to design a suite of innovative software agents for data analysis and experimental planning. The role of these agents is essential to achieve real high screening throughputs. The ION project will optimize the performance of a sequence of screening experiments instead of focusing on the execution of a single experiment.

With respect to the current state of the art, the proposed development will introduce two important innovations. First, easy access to a large set of targets and to an efficient drug discovery process, exploiting a well designed and implemented library of starting molecular structures. Second, it will develop an innovative analysis of the output and will enable future experiments to be planned more effectively by introducing intelligent software agents interpreting the outcome of an experiment and planning the next experiment speeding up the drug discovery screening sequence. The participants estimate a large market in the EU, USA and Japan for their future products due to the expanding pharmaceutical research in the considered disorders which still have an enormous unmet medical need.

The developed pilot (libraries and software agents) will be tested and validated using an adapted version of an electrophysiology platform for the study of ion channels to be provided by one of the SMEs partners (Multi Channel Systems). However, the ION system will be able to use other well established experimental equipment already on the market, presently dominated by USA products.

The project will have an impact on several policies of the EU. Most importantly the envisaged development will address a number of priorities such as health policy (major diseases), industrial policy (innovative drugs) and economic policy (new technological products).

The proposing SMEs intend to present a common business plan in order to exploit the expected results worldwide.

PROJECT EXECUTION

Ion channels for finding new drugs

Ion channels are complex molecular systems that control the movement through biological membranes of the charged particles called ions. Dysfunction of ions channels underlie many common medical conditions, especially within the central nervous system. The ION project is developing an integrated system to increase the speed and efficiency of testing compounds for blocking ion channels, that might be exploited therapeutically. The SME partners in the project believe they can develop a system which could find a large market in Europe, the US and worldwide. Patients and healthcare providers will also benefit, if new drugs can be developed and commercialised more quickly.

New medicines emerge from a long and tortuous research and development process that often begins with huge numbers of candidate chemicals being tested, or “screened”, for useful biological effects. The basic objective of the ION project is to develop an innovative system to screen candidate drugs for their ability to affect, at biomolecular level, ion channels. Problems with the functions of ion channels are found in a wide range of diseases, including very common neurological and psychiatric disorders such as depression, Parkinson’s disease, epilepsy, migraine and pain.

The project has been set up around four specialised SMEs based in Italy Germany and Romania. 
The necessary research and technological development (RTD) assistance is provided by five academic research institutes, in Italy, Poland and Hungary.

Integration for highthroughput

The SME partners have conducted a survey by a web-sited questionnaire of end-users of the current screening technologies and identified a clear need for an improved and integrated process. Overall, the major benefits of the project will be to provide the necessary single integrated system which can screen candidate compounds more quickly and analyse the results more efficiently than existing alternatives.

The partners are producing what the end-users asked for developing technical modifications for existing machinery, and new software solutions for handling and analysing the data that are produced.

The existing technology, based on oocyte recording, uses two separate electrodes to maintain and measure changes in current through ion channels in the membrane. A major innovation of the project is to simplify the existing procedure into a one-electrode system. This is being incorporated into an improved version of the “Roboocyte” machinery produced by the SME partner Multi Channel Systems of Germany.

New software to cope with the data generated by the machinery is being developed by SC IT Romania ITR, an SME specialising in scientific software. In addition to analysing the data from initial screening, this software will help in the design of subsequent steps in the drug discovery process.

Newron Pharmaceuticals of Italy is a SME partner that uses screening technology in its drug discovery work and acts as project co-ordinator. Newron specialises in drugs affecting the central nervous system, in which the role of ion channels is especially significant. The fourth SME partner, Nikem Research of Italy, supplies new chemical entities, expertise in computational chemistry and additional chemical knowledge to assist in the project.

The key role of the RTD partners is to provide the necessary academic research expertise, and to assist in selecting which specific ion channels and candidate and reference drug compounds should be used. Their expertise is also required to validate the outcomes of the new system, ensuring it can be used with confidence by end-users who may be SMEs with limited RTD facilities of their own.

European benefits

The SME partners will gain clear commercial benefits from a successful project. Multi Channel Systems should gain a much improved commercial system to sell. The new electrophysiological platform developed by this company may also be applicable more widely within other products which they manufacture. SC IT Romania ITR will have the rights to the new software solutions they develop, which may also be adaptable to serve other related needs. Newron and Nikem will have the use of the much improved process to assist in the search for new drugs, which can ultimately be put through clinical trials and brought to market.

The RTD partners gain commercial insights and practical experience by working with SMEs on a technical problem of direct commercial significance. European society, in the long term, will clearly benefit if the project increases the rate and efficiency of drug discovery. A major bottleneck in the search for new drugs is the initial screening of the enormous variety of compounds which might, in principle, yield the “blockbuster” medicines of the future.

Other companies and consortia throughout the world are also trying to transform the inherently low throughput existing techniques into high throughput ones. But the ION project is developing a coherent European solution that will maintain European competitiveness in this important and highly specialised field. A successful system could find a large market, not only in Europe, but also in external markets such as the US and Japan.
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