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1.  Project execution
1. Summary description of the project objectives

The number of European citizens with need of haemodialysis will increase extensively in the coming 20 years. This will lead into growing costs for the society. Dialysis as a treatment is absolutely critical in supporting the patient’s life. The reason for this is a malfunctioning kidney. The number of patients with chronic kidney failure reaches 1.7 million in 2003 (worldwide). Research is showing that in Europe alone more than 250 000 patients regularly use haemodialysis treatment. One of the major groups needing haemodialysis is diabetes patients. 

The objective of this project is to develop a new highly flexible catheter with the ability to function as a cannula (not destroying the blood vessels) when introduced and providing increased flow rate when in function. This new technique will reduce the vascular damage problems and complications, reduce of the costs and the total time of dialysis and thereby improving the quality of life for a number of patients.  

For the SME proposers the objective is to develop a low-cost, highly flexible catheter with increased flow rate with new technique and material combinations. The new AV (arterio venous) access device will give the SME proposers considerably improved competitiveness and also open possibilities for other SMEs when there are needs for:

· a flexible cannula – to avoid damages of veins and fistulas

· improved flow performance – reducing the treatment time for the patients

2. Contractors involved

SME contractors


Nordic Medcom AB

Sweden


Berco SpA


Italy


Dirinco B.V.


the Netherlands


OY Carbonex AB

Finland

Other contractors



Sahlgrenska University Hospital
Sweden


Performer contractors



IFP Research AB

Sweden



Innovation Team AB

Sweden



Institute for Product Development
Denmark



Stiftelsen Chalmers Industriteknik
Sweden

3. Co-ordinator contact details

Nordic Medcom AB

Skaraborgsvägen 35 B

SE-506 30 Borås

Sweden

Phone
+46 33 22 58 58

Fax
+46 33 22 88 59

e-mail
ap@nordicmedcom.se

Contacts
Arne Puhasmägi 

4. Work performed – summaries

Workpackage 1 
Flexible cannula

The main work has been to develop a shape catheter (one part of the final catheter) and a fistula catheter with an overall design that can be inserted into a patient and stay there during dialyse without damaging the fistula and has the potential to be produced in full scale production. Focus has also been on finding/using a catheter material that fulfills the project objectives. Various methods have been used for testing different commercial catheter materials to find a material suitable as material in the shape catheter as well as for use in different catheter parts. Focus is to combine maximal product performance with price. The fistula catheter will be produced in an economic way in order to be competitive.

The result of WP1 was successful and a new flexible catheter (formely namned cannula) has been developed; FistulaCath™. The flexible catheter meets the objectives; to avoid damages of veins and fistulas! 

Workpackage 2  
Flow optimization

The main work has been to find the best inner lumen design that will give the least flow restrictions. The total design has to work well with the flow needed in modern dialysis. Also the product has to be designed so it works well with the total product concept and gives improved treatment for the end user, i.e. the dialysis patient. This process has been time consuming due to several updates and adjustments but finally led to a final version with desired flow properties, also after manufacturing. 

The result of WP2 was successful and a smooth inner lumen design has been developed that combines design and flow properties with a suitable manufacturing process. Also the final product provides desired benefits to the patient such as enhanced endurance of the fistula, i.e. reducing the risk for damaging the fistula. It also improves the freedom of movement for the patient during haemodialysis and shortens the treatment time as well as improved working conditions for the health care workers– all very important factors!

Workpackage 3 
Verification and field tests

This WP focused on making a prototype of the “whole” catheter that fulfills the most crucial demands set up in standard ISO SS-EN ISO 10555-1 (Sterile single-use intravascular catheters). This standard specifies general requirements for intravascular catheters, supplied in sterile condition and intended for single use.  It includes sterilisation by a validated method, biocompatibility, smoothness of external surface, corrosion resistance, force at break, freedom of leakage. We focused on the most crucial demands sterilisation, force at break and freedom of leakage. 

A number of prototypes have been manufactured for use in these tests and the result is “PASS”, i.e. the prototypes meet the demands! Material development, design and optimisation studies have been made in parallel. Clinical testing will be performed after CE branding.

The result of this project is a new type of catheter with a soft shape catheter, i.e. the metallic needle is withdrawn after punctuation leaving the soft catheter in the blood during treatment. The effect of the shape catheter is that it increases the surveillance of the fistula, i.e. reducing the risk for damaging the fistula. It also improves the freedom of movement for the patient during haemodialysis as well as the working conditions for the health care workers. Also other parts have been developed. For instance, the design of the inner lumen has been improved. This resulted in a product with enhanced flow properties enabling shorter time for dialysis. This is also appreciated by patients with chronic kidney deceases as they need dialysis 3 times a week. 

In parallel with our R&D work we have discussed the working conditions for the health care workers with nurses and doctors at hospitals in different countries. These discussions led us to make a catheter with a more ergonomic and user-friendly design. For instance, the wings are a direct result of this. Also, a lot of contacts have been taken all over the world to find reliable and high quality producers of needles, since we have no intention to make the steel needle by ourselves. The needle is an essential part since it affects the patient and at the same time gives initial “feeling” of the product. If the needle is high performing and insertion is smooth and easy the nurse is even more positive to the product as a high quality needle gives less pain to the patient during insertion. In conclusion, both patient and nurses are very positive to the new catheter product as the concept improves the procedure of performing the dialysis.

The result of WP3 was successful and resulted in catheter prototypes that meet the demands set up in ISO SS-EN ISO 10555-1 (the standard that must be fulfilled for sterile single-use intravascular catheters).
5. Results achieved so far and expected end results

Workpackage 1 
Flexible cannula.

We have developed a soft and flexible catheter that is to be inserted into a patient and stay there during dialyse without damaging the fistula. The main stated objective i.e. reduce damages on the fistula caused by the steel needle, is met. This will enable the patient to move more freely during treatment without damaging the fistula and this will increase the life of the fistula. 

During the research and development phase we have at several occasions, together with our partners, showed our progress with the FistulaCath™ to nurses in different countries. This was done to ensure that our product and the design of our product meet their requirements and expectations of a new fistula catheter. This varies slightly depending on the country. We have made a great amount of work to ensure that the nurses are 100% satisfied with the product. Without their acceptance the products may not be used in the market so it is a very important foundation for the success of the product. This has taken a lot of time and effort from us and our partners. However, the input and comments along the way really improved the design of the product and the product is now accepted. Today we have costumers waiting for the final product. Something we are really proud of!

One of the main problems with a-v fistulas can now be greatly reduced. By using our product the fistulas will survive for a longer time giving the patient a better comfort and quality of life. The goals set up for WP1 are achieved.

Workpackage 2 
Flow optimization

The flow of the new fistula catheter design improves the blood flow by 25 % and fulfils the objective to get a better flow, compared to the competitors. The inner lumen has been designed to give an improved and optimised flow. The design also provides smooth transitions between the different components in the catheter. Results from flow studies were combined with production to ensure that the product will be possible to manufacture according to the desired design.

Workpackage 3 
Verification and field tests

The result is a new type of catheter with a soft shape catheter, i.e. the metallic needle is withdrawn after punctuation leaving the soft catheter in the blood during treatment. The effect of the shape catheter is that is increases the surveillance of the fistula, i.e. reducing the risk for damaging the fistula. It also improves the freedom of movement for the patient during haemodialysis as well as the working conditions for the health care workers. Also other parts have been developed. For instance, the design of the inner lumen has been improved. This resulted in a product with enhanced flow properties enabling shorter time for dialysis. This is also appreciated by patients with chronic kidney deceases as they need dialysis 3 times a week. 

In addition with our R&D work we have discussed the design and ergonomic features wanted by health care workers such as nurses and doctors working with haemodialysis. Sahlgrenska University Hospital and Boras Regional Hospital, both in Sweden, have been much involved. Also health care workers in other European countries have been involved. In these cases the discussion was held by the SME partners. These discussions led us to make a catheter with a more ergonomic and user-friendly design. For instance, the wings are a direct result of this. Our concept improves the over all procedure of performing dialysis.

In parallel we work with CE approval (medical devices, classification IIA) for FistulaCath. This heavy work was started in spring 2008. We have contacted the Swedish notified body, INTERTEK, who has a high reputation in this area. Documentation etc. is in progress. We plan to have the CE work ready and approved by the notified body within 6 month from now. We are using external experts to perform this heavy work. Clinical testing will be performed after CE branding is obtained.

Expected end results are that this project will continue until the final FistulaCath version is manufactured in full scale production and available at the market. This project will hence result in a product that will be used in many countries all over the world with improved conditions for the dialysis patients. We will not rush into marketing. The most important thing is to ensure the reliability of the product and its manufacturing process. Also the products must obtain CE branding and the clinical studies will be finalised with good outcome. Pre-marketing of the final product is planned to start up in 2009 starting by launching in the Nordic countries in the end of 2009. 

Summary

This project has lead to a new product, the FistulaCath™. Fistula Cath will provide European health and medical industry with a new type of fistula catheter that will improve the dialysis treatment/situation for people with chronic kidney failure. The fistula catheter includes a soft and flexible catheter with improved blood flow compared to former catheters on the market today. In addition, the design makes is more user-friendly. The result, the FistulaCath, is presented in Figure 1 below.

Pre-marketing of the final product will start up in 2009 starting by launching in the Nordic countries in the end of 2009. 
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Figure 1. The result of this project-FistulaCath™ - a new fistula catheter.
6. Intention for use and impact

Use

The intensions are that the group of SME will exploit the new product – the FistulaCath. The involved SMEs will market/launch the product in Sweden, Finland, Denmark, Norway, Iceland, the Netherlands, Belgium, and Italy and through a net of agents on some other markets. We are searching companies for collaboration on these other markets.

The technical results will be disseminated through articles, publications and newsletters in the areas of haemodialysis. The final product will be exhibited at appropriate fairs and conferences, both national and international. During big exhibitions we can find the partners we need for sales all over Europe and other countries in the world.

Impact

The technical results will be disseminated through 

1. Articles / publications / newsletters will be delivered to

· The Medical Device Technology

· Haemodialysis clinics/hospitals

· Organisations in the haemodialysis field

2. Fairs – exhibitions for instance:

· European dialysis and transplantation association, EDTA. Annual meeting in Europe.

· American association of nephrology, ASN. Annual meeting in USA and also the biggest. Most doctors, also from Europe, attend this fair.

· National meetings and exhibitions in the Nordic countries

3. Haemodialysis conferences - symposiums - seminars

· by Medcom in Sweden, Norway


- Nordic meeting 2009

 - National Nordic medical congress for nephrology doctors


- Nordic medical congress for all Nordic countries in the renal area


- Local regional meetings

· by Dirinco in the Netherlands and Belgium


- National renal symposium


- Exhibition at EDTA, European dialysis meeting

· by Berco in Italy


- National renal meetings for doctors and nurses


- South European meetings in renal area

· by Carbonex in  Finland


- National meetings in the renal area


- Nordic meeting 2009 for dialysis nurses

2. Dissemination and use

Publishable results

The consortium is not ready to publish the results as all tests are not ready. Too early publication, including patents, might be very harmful for the project and for the final product. We need to have a situation where the product is really new when it is introduced to the market. We plan to publish the results in the end of 2009. 
A short and informal text of this project is however published in a catalogue that was first presented at an EU meeting in Paris on September 15 - 16, 2008. 
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