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1. Project execution
1.1. Project objectives

Development of percolated nano structured electrically polarized ceramics fabricated from hydroxyapatite (HAP) to prepare bone eligible bioimplants, and to be in use as a platform to manufacture biologically active compounds and significantly improve technologies on purification of environment.

1.2. Contactors involved in the project 

1. Biotechnika Company (Russia),

2. Budapest University of Economic Sciences and Public Administration (Hungary),

3. Centre for Orthopaedy and Medical Material Sciences of the Tomsk Scientific Centre of the Siberian Branch  of the Russian Academy of Medical Sciences (Russia),

4. Centre National de la Recherche Scientifique DR 6 (France),

5. Erothitan Titanium Implants AG (Germany),
6. Institute of Mathematical Problems of Biology of the Russian Academy of Sciences (Russia), 

7. Institute of Microbiology and Biotechnology of the University of Latvia (Latvia),

8. Riga Technical University (Latvia),

9. Technical University of Lodz (Polamd),

10. Tel Aviv University (Israel),

11. University of Arbertay (United Kingdom),

12. VIRECO Ltd (Hungary),

13. Waste Management Association of Latvia (Latvia),
14. Zhytomir State Technological University (Ukrine).

1.3. Work performed

The project has performed the following works:   

· development of the algorithms on computational models for cells adhering and elastic properties,

· improved technology to fabricate nanoparticles (nanopowders) of HAP, 

· fabrication  of nanopowders of HAP, 

· developed technologies to deposit electrical charge to the ceramics surface,   

· developed new technologies on HAP surface wettability engineering, 

· improved technologies to fabricate PERCERASMICS,

· fabricated new multifunctional material PERCERAMICS, 

· new knowledge on physical properties of HAP nano particles,  

· measured properties of PERCERAMICS,

· fabricated novel PERCERAMICS based bioimplant prototype, 
· developed technologies   to fabricate novel PERCERAMICS based bioimplant prototype,

· selected  bacterial and yeast strains (including waste yeasts from food industry), which are able to grow on different substrates (including waste products from food industry) and are suitable for further immobilization and use for different biotechnologies in immobilized state,

· verified contaminated areas,

· new technologies for immobilization of microorganisms on PERCERAMICS,

· production of dry active preparations of microorganisms immobilized on PERCERAMICS,
· semi-industrial equipment and trials to apply yeast sorption activities for biotechnologies and water purification,

· new method for planning solid bed packed column in industrial size filled with HAP,

· new knowledge on PERCERAMICS influence upon physiological state of microorganisms,

· new knowledge on the possibilities to use waste brewers’ yeast for immobilization on PERCERAMICS and further use of immobilized yeast for purification of the environment,

· new knowledge on the possibilities to use waste products from food industry to obtain  yeast biomass for its further immobilization on PERCERAMICS and use of these preparations for the purification of the environment,

· new knowledge on the possibilities to use microorganisms immobilized on PERCERAMICS in food technologies and particularly in the production of beer, 

· developed method for planning solid bed packed column in industrial size filled with HAP,

· elaborated the Final Plan for using and disseminating the knowledge,

· preparation of the Periodic activity reports: 1st year, Midterm, 2nd  year and 3rd year,

· management of the project.

 1.4. End results, elaboration on the degree of the project objectives 

	#
	End result
	Degree of the project objective

	1.
	Algorithms on computational models for cells adhering and elastic properties.
	Developed  in full accord with the objective 

	2.
	Improved technology to fabricate nanoparticles (nanopowders) of HAP.
	Developed  in full accord with the objective 

	3.
	Improved and novel technologies to deposit electrical charge to the ceramics surface.
	Developed  in full accord with the objective 

	4.
	Novel technologies on HAP surface wettability engineering.
	Developed  in full accord with the objective 

	5.
	Improved sol gel and novel percolated technologies to fabricate nanostructured hydroxyapatite ceramics.
	Developed  in full accord with the objective 

	6.
	Novel multifunctional material PERCERAMICS
	Developed  in full accord with the objective 

	7.
	Novel PERCERAMICS based bioimplant prototype and its fabrication technology.
	Developed  in full accord with the objective 

	8.
	Selected  bacterial and yeast strains (including waste yeasts from food industry), which are able to grow on different substrates (including waste products from food industry) and are suitable for further immobilization and use for different biotechnologies in immobilized state.
	Developed  in full accord with the objective 

	9.
	New technology for immobilization of microorganisms on PERCERAMICS.
	Developed  in full accord with the objective 

	10.
	New fluorescent method for the determination of the viability of microorganisms including immobilized microorganisms. 
	Developed  in full accord with the objective 

	11.
	Semi-industrial equipment and trials to apply yeast sorption activities for biotechnologies and water purification.
	Developed  in full accord with the objective 

	12.
	New method for planning solid bed packed column in industrial size filled with HAP.
	Developed  in full accord with the objective 

	13.
	New method for planning solid bed packed column in industrial size filled with HAP.
	Developed  in full accord with the objective 


1.5.  Employed methotodologies

· computational simulation of properties of nanoparticles, nanostructured ceramics and microorganisms behavior on its surface;

· physical measurements of properties of nanoparticles and nanostructured ceramics;

· e-beam and noncontact excitation of the nanostructured ceramics surface to deposit electrical charge and wettability engineering; 

· mechanical-chemical fabrication of hydroxyapatite nanoparticles; 

· sol-gel and percolated approaches to reach nanostructured ceramics;

· plasma and galvanic deposition approaches to reach the biocompatible bioimplants  prototype; 

· novel engineering wettability and surface potential modification technologies to functionalize surface of  ceramics. 

· new method of immobilization of microorganisms;

· new fluorescent method for determination of the viability of microorganisms;

· staining of microorganisms for determination of the level of their immobilization;

· electron microscopy methods for determination of the level of immobilization of microorganisms;

· different biotechnological approaches (including those which are linked with water purification systems and different types of fermentation) for determination of functional activities of immobilized microorganisms;

· different stress treatments of microorganisms. 

 1.6. Achievements of the project to the state of the art

The project results improve quality of bioimplants due to novel:

· wettability engineering of the implant surface and electrical charge deposition on it;

· nanostructured hydroxyapatite based ceramics; 

The project results give the possibility to obtain stable immobilized microbial systems on:  

· PERCERAMICS;

· other carriers which are not suitable for the immobilization of microorganisms

The project results improve the quality of the technologies to be in use for:

· protection and purification of the environment;

· fabrication of food products and biologically active substances. 

The project results extend knowledge on:

· physiology of microorganisms;  

· anhydrobiosis of microorganisms.

 1.7. Impact to industry

The project results provide the following impacts to industry:

· novel approaches to fabricate bioimplants having the enhanced quality;

· wettability engineering and electrical charge deposition approaches to control quality of the  substrates; 

· approaches to fabricate nanostructured hydroxyapatite based ceramics; 

· novel improved approaches for fabrication of food products and biologically active substances; 

· novel improved approaches for protection and purification of the environment

1.8. Impacts to research

The project results provide the following impacts to research:

· novel algorithms on computational models for cells adhering and elastic properties,

· improved technology to fabricate nanoparticles (nanopowders) of HAP, 

· methods  to deposit electrical charge to the ceramics surface,   

· methods on surface wettability engineering, 

· new knowledge on physical and bio- properties of HAP nanoparticles,   

· new knowledge on physical and bio- properties of nanostructured  HAP ceramics (PERCERAMICS),

· new knowledge on novel PERCERAMICS based bioimplant prototype properties, 
· new method for the immobilization of microorganisms;
· new method for the determination of the viability of microorganisms including immobilized microorganisms;

· new knowledge on physiology of microorganisms;

· new approaches for the investigation of anhydrobiosis of microorganisms.

1.9. Project logo
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1.10. Project website

www.perceramics.vip.lv
2. Dissemination and use

The project has reached the following main results:

Result: “Information on selected strains of yeast with regard to their fermentation performance and ethanol tolerance”
Result description

The published reports  on the project results provide information on selected strains of yeast with regard to their fermentation performance and ethanol tolerance. As such, they may prove advantageous for industries involved in production of ethanol either for fuel use or for alcoholic beverages (beer, wine, spirits). If it is subsequently shown that these yeasts are amenable to immobilization on Perceramics, then laboratory prototype bioreactors will evaluate the industrial scale-up potential of this technology. 

Contact details: the leader researcher in Partner 12 of the Perceramics consortium is Prof GM Walker, University of Abertay Dundee, Dundee DD1 1HgG Scotland. E-mail: g.walker@abertay.ac.uk www.abertay.ac.uk

Result: “Method of sol-gel synthesis of porous ceramics”
Result description

Potentially exploitable knowledge “Method of sol-gel synthesis of porous ceramics” is on the stage of development. The technology developed will be reached due to specific modes of pressing, heating and selected sol-gel.

The technology belongs to the field (market code E03, subject code E04) on fabrication of nanostructured web-canalled-ceramics.  

The achieved results will be focused on the “technology implementation”. 

The laboratory prototype of the technology will be available at the end of the project. The results achieved are looked for licensing, sale, strategic partnership, validation of the prototype in an industrial environment.
Contact details: 

The contact person: Prof. Dr. Gundars Mezinskis, Institute of Silicate Materials, Faculty of Material Science and Applied Chemistry,  Riga Technical University, 14/24 Azenes str. LV-1048, Riga, Latvia. e-mail: gundarsm@ktf.rtu.lv
Result: “Exoemission spectroscopy methods for characterization of surface properties”

Result description

Generality. Exoemission spectroscopy  provides a new approach to explore stability (temperature, time depended decay, phase transitions, etc.) of surface layers of solids and nanostructured materials The developed technology could be in use to optimise fabrication of nanostructured materials, thin films, solid material  surface for nanotechnologies, electronics, etc.

Functionality.  Technology induce/accelerate relaxation/stability of the ceramics surface layers by means of heat and non-ionizing radiation. This allows identify relaxations of the ceramics fabricated by different technologies. 

Advantages. Exoemission spectroscopy will provide a new approach to explore stability (temperature, time depended decay, phase transitions, etc.) of surface layers of solids, thin films  and nanostructured materials in situ.

Innovation. Technology been adjusted for the first time for the nanostructured materials needs. 

Possible market applications. The  results are directed to the research and education sectors and are already in use (from 2005)

Stage of development. The laboratory prototype has been developed. 

Collaboration sought or offered. To  reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment.
Training, consultancy, characterization of materials are offered.  

Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	o


Intellectual property rights by RTU (A) are published earlier.  

Contact details: Dr. Prof. Yuri Dekhtyar, Biomedical Engineering and Nanotechnologies Institute, Riga Technical University, 1 Kalku str. LV-1658, Riga, Latvia. e-mail: dekhtyar@latnet.lv, phone/fax: +371-7089383.

Result: “Non contact technology to  electrically charge hydroxyhapatite based ceramics”

Result description

Generality.  Electrical charge of the bioimplant surface has a strong influence on  biocompatibility. The technology provides a new approach to deliver the charge uniformly over the surface, even its has complicated relief. The technology is adjusted to the ceramic materials having pores and channels

Functionality.  Technology is directed to improve quality of hydroxyhapatite based  bioimplants owing to electrical charging of its surface. 

Advantages. The technology provides a new approach to deliver the charge uniformly over the surface, even its has complicated relief.
Innovation. Technology been adjusted for the first time for the nanostructured materials needs. 

Possible market applications. The  results id directed to the research and education sectors and could be in use by the researches and manufacturers of bioimplants. 

Stage of development. The  prototype has been developed. 

Collaboration sought or offered. To  reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment.
Training, consultancy are offered.  
Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	o


Intellectual property rights by RTU (A).  

Contact details: Dr. Prof. Yuri Dekhtyar, Biomedical Engineering and Nanotechnologies Institute, Riga Technical University, 1 Kalku str. LV-1658, Riga, Latvia. e-mail: dekhtyar@latnet.lv, phone/fax: +371-7089383.
Result: “Industrially promising biomass production by the selected and optimised strains”

Result description 

Twenty-seven starch or lactose utilizing yeast strains were tested and evaluated for starch utilization efficiency. Seven strains with the best performance characteristics were elected and their biomass productions were optimised at laboratory scale both on culture media and food wastes. Industrially promising biomass production has been achieved by the selected and optimised strains.

Seven different yeast strains as potential biosorbents were tested and evaluated for heavy metal accumulation. Both living and heat inactivated (dried) yeast biomass were suitable for biosorption purposes but differences were found in the accumulation capacity of the species regarding the different metals. 

Different yeast species having different cell morphology (budding, fission, dimorphic, being flocculent or film-forming) were tested regarding there immobilization potential on nanostructured percolated hydroxyapatite (PERCERAMIC) material. Best results were achieved with the dimorphic yeast species (Kluyveromyces marxianus and Saccharomycopsis fibuligera). Hydrophobic character of the cells was advantageous for immobilization on PERCERAMICS. Chemical modification of the cell wall by detergents, proteases and cell wall lytic enzyme was tested as a possibility to increase immobilization efficiency. Treatment with cell wall lytic enzyme and certain detergents improved attachment of cells on the surface.

We optimized yeast cell immobilization on percolated hydroxyapatite and prepared as dried active biosorbents of Schizosaccharomyces pombe and Lipomyces kononenkoae. Under optimal conditions 40-80% of heavy metals were removed from 20 mmol heavy metal solutions and model solutions containing low concentration of heavy metals. Application of the mixture of biosorbents containing different immobilized yeast species was advantageous in the case of model solution because in this case we could remove the maximal concentrations for all the metals.

Contact person:

Prof. Anan Maraz, Department of microbiology and Biotechnology, Corvinus University of Budapest, H-1118 Budapest, Somloi ut 04-14, Hungary. E-mail:anna.maraz@uni-corvinus.hu

Result: “Electron-induced Surface Energy and Related Properties Modification of Biomaterials"
Result description

Generality. A new approach is proposed to design functional bio-chemical interfaces of biomaterials. This new concept is based on electron-induced surface energy modification tailored by low energy electron irradiation. The surface energy and related properties (wettability, adsorption, adhesion, biocomaptbity, bioactivity) are imprinted in nanoscale and varied in controllable, wide range by variation of injected electron charge and electron energy. The technlogy could find wide applications for fabrication of smart templates by imprinting biocompatible cues with modulated wettability and electric charge environment in nanometer scale for high resolution biocells patterning for tissue engineering; bacteria protection technology including antifouling technology for human implants (dental, orthopedic, cardiovascular etc), technology of fabrication of biocompatible interfaces of human implants (dental, orthopedic, cardiovascular, etc); microfluidics including  surface-immobilized drops and channels for biochemical sensors;  chemical patterning; microengineering of smart templates for bioseparation, lab on chip systems, hydrophilic/hydrophobic patterned surfaces for DNA selctieve immmobilization; water purification technology
Functionality.  Low energy electron irradiation technology allows to fabricate smart nanopatterned 1D, 2D- and 3D-substrates with modified surface energy for  promoting  living cells and biomolecules immobilization. Imprinting, deep and gradual tuning of the surface energy and related properties defining material biocompatibility (wettability, adhesion, electric charge)  results  in high selectivity to adhesion of  biocells and biomolecules forming well-defined  architecture for  tissues engineering. 

Advantages. 

-Tailoring the modified surface properties on unlimited surface area as well its imprinting in micro/nanoscale (~10 nm)

-Gradual tuning of the tailored surface energy and related properties in a wide range

allowing full adjustment of material substrates to specific biointerface requirements

-fabrication  of biotemplates with modified surface properties for formation of 

1D, 2D- and 3D-patterned arrays toward new generation of medical devices and 

biosensors

-Complete reversibility of the modified surface properties

-Compatibility of the developed method with well-known techniques widely used

 in modern technology

Innovation. Technology been adjusted for the first time for the nanostructured materials needs. 

Possible market applications. The  results are directed to the biomedical industry, research and education sectors and are already in use (from 2005)

Stage of development. The laboratory prototype has been developed. 

Collaboration sought or offered. To  reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment.
Training, consultancy, characterization and modification  of materials are offered.  
Collaborator details. No collaboration is expected at this stage 

Intellectual property rights by TAU are published: Rosenman G., Aronov D., Dekhtyar Yu., PCT Patent Application, 60/730,021 (26.10.2006)]..  

Contact details: Prof. Gil  Rosenman, School  of Electrical Engineering, Faculty of Engineering, Tel Aviv University, Ramat Aviv, Tel Aviv, 69978. e-mail: gilr@eng.tau.ac.il,  phone 972-3-6407446, FAX 972-3-6423508

Result: “Possibilities of immobilized yeast cells as biofilters for removing heavy metals by using newly constructed pilot plant”
Result description

Generality. Biosorption of toxic heavy metals on hydroxilappatite with immobilized yeast had been investigated and new method had been developed for planning continuously working solid bed column filled with hydroxilappatite and yeast in industrial size. Wastewater treatment continuous pilot experiments for purifying both contaminated groundwater and surface treating wastewater by newly screened yeast using of free yeast cells and immobilized yeast cells on hydroxilappatite had been executed in newly constructed pilot plant successfully. These experiments in pilot plant size had proved the necessity of the application of hydroxilappatite and yeast as carrier in continuously working column in industrial size and the applicability of newly screened yeast 
Functionality: Newly developed method for removal of toxic heavy metals from waste water is applicable for wide-spreading industrial use.

Advantages: The newly constructed pilot plant and developed planning method for continuously working column in industrial size filled with hydroxilappatite and yeast are suitable for the detoxification of ground waters and other polluted waters from heavy metals with a new method.
Innovation: Technology been adjusted for the first time for the nanostructured materials needs in pilot and industrial size for detoxification of waste waters.

Possible market applications: The results are directed to the research and industrial sectors and give new possibilities for removal toxic heavy metals.

Stage of development:  The laboratory and pilot plant prototype has been developed. 

Collaboration sought or offered: To reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment
Training, consultancy characterization of materials are offered.
Collaborator details: The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	o
	o
	
	
	

	
	Financial support
	o
	o
	o
	o
	
	
	

	
	Investment.
	o
	o
	o
	o
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	
	o
	o
	
	
	
	o


Intellectual property rights by VIRECO are published earlier. 

Contact details: Dr. Gyorgy RADNAI, VIRECO Co. Ltd. H-1133 Budapest, Kárpát u. 1/b. Hungary, E-mail: radnaigy@vireco.hu , phone/fax: +361-383-6107
Result: “Adherence of bacteria to surfaces with engineered wettability”

Result description

Generality. We have shown that bacteria bind selectively to HAP surfaces with engineered wettability. The selective binding depends on the surface properties of the bacteria.
Functionality.  The selective adherence of biological molecules and of bacteria can be used to modify surfaces in a way that will prevent adherence of pathogens and at the same time will not decrease the adhering ability of the human tissue (osteoblasts etc).

Advantages. HAP treated to prevent bacterial adherence will be helpful against bacterial contamination of implants
Possible market applications. The result can be used for treating industrially produced HAP implants

Stage of development. Laboratory experiments only
Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	o


Intellectual property rights by TAU (B) are published earlier.  

Contact details: Dr. Prof. Eliora Z. Ron, Tel Aviv University, Tel Aviv, Israel. Tel: +972-3-6409379, Fax: +972-3-6414138, E-mail: eliora@post.tau.ac.il
Result: “Computer models of hydroxyapatite (HAP) nanostructure and polarization” 

Result description

Generality. 

Computer models of HAP nanostructure and polarization are new approaches to explore main physical peculiarities (formation of OH channels, ordered/disordered columns for hexagonal and monoclinic phase, proton transfers, electric field influence, charging and surface structure reconstruction) of different HAP clusters, nanoparticles and composed nanostructured materials. The developed computational and informational technology could be in use to optimise fabrication of HAP nanostructured materials and composites for nanotechnologies, biotechnology, biomedicine, etc.

Functionality. Computational technology clarify proton motion mechanism in HAP nanostructures, its surface reconstruction, charging and polarization of the HAP particles and material surface layers by means of ab initio quantum-chemical calculation methods with different modes using Gaussian 98 code and HyperChem 7.51 software. This allows predict basic physical parameters (values of applied electrical field, pressure, size of HAP nanoparticles etc.), optimize HAP structure and reconstructed charging surface of the HAP nanomaterials fabricated by different technologies. 

Advantages. Computer models of HAP and computational technology will provide a new approach to explore the HAP structure and properties by computer’s 3D-visual images.

Innovation. Computer models of HAP and computational technology been adjusted for the first time for theHAP nanostructured materials needs. 

Possible market applications. The results are directed to the research and education sectors and are already in wide use (from 2005)

Stage of development. The computational 3-D presentation of HAP structure models and its computer animation for visualization of basic dynamical properties (proton transfer, formation of surface charge, etc.) software prototype has been developed and is presented on IMPB web-site. 

Collaboration sought or offered. To reach the professional marketed/commercial  software prototype following collaboration is expected:

· software companies agreement, 

· financial support, 
· investment.
Training, consultancy, characterization of computer model and software are offered. 

Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement

Software companies agreement
	o
	
	
	
	
	
	

	
	Financial support
	
	
	o
	o
	
	o
	

	
	Investment.
	
	
	
	
	o
	o
	

	offered
	Training
	
	
	o
	o
	
	
	

	
	Consultancy
	
	
	o
	o
	
	
	

	
	Characterization of materials
	
	
	o
	
	
	
	


Intellectual property rights by IMPB are published earlier and would be submitted also.  

Contact details: Dr. Prof. Vladimir Bystrov, Institute of Mathemaical Problems of Biology, Russian Academy of Sciences, 4 Insitutskaya str., 142290, Pushchino, Moscow region, Russia. e-mail: vsbys@mail.ru,  phone/fax: +7-4967-732603/ +7-4967-330570.

Result: “Method for the immobilization of microbial cells on the PERCERAMICS carrier”

Result description

Generality. New method for the immobilization of microbial cells on Perceramics which significantly differs from all other methods which are in use for the immobilization of microorganisms on different carriers has been developed. The proposed technology can be helpful for the optimization of production of immobilized systems with microorganisms supposed for long-term storage. 
Functionality.  Technology consists from 2 stages which can be realized in simple conditions and can be easy transferred to semi-industrial and industrial levels. 

Advantages. New technology gives new approach for the immobilization of microorganisms also in the cases when new caarier which was chosen because of its important biotechnological characteristics is not the most suitable one for necessary kind of microorganisms. 
Innovation. This technology been proposed for the first time for the needs of biotechnology. 

Possible market applications. The  technology is directed to the use in industrial, research and education sectors and are already in use in research (from 2006)

Stage of development. The laboratory prototype has been developed. 

Collaboration sought or offered. To  reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment.
Training, consultancy, characterization of approaches are offered.

Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	o
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	o


Intellectual property rights by UL  are protected by patent application.  

Contact details: Dr. hab. biol., Prof. Alexander Rapoport, Laboratory of Cell Biology, Institute of Microbiology and Biotechnology, University of Latvia, Raina Blvd., 19, Riga LV-1586, Latvia, e-mail: rapoport@mail.eunet.lv, Phone: +371 67034891, fax: +371 67034885
Result: “Technology for production of HAP nanopowders”

Result description

Generality. Elaborated  technology allows to produce nanopowders of  various   calcium phosphate materials. Also, it allows to insert in the crystalline lattice of these nanopowders any materials to modify properties of the final materials in the necessary direction. The developed technology could be use to produce raw materials for manufacturing of sintered cearmics impalnts and for coating of orthopaedic implant.
Functionality.  This technology allows to produce materials with exact prescribed composition.  

Advantages. 

1.The technology allow to produce nanopowders without any waste materials, which can pollute the surroundings. 

2. The nanopowders are produced with low production cost. 

3. The technology allows  to produce nanomaterials suited to the clinical problem.  
Innovation. Technology has been adjusted for the first time for the nanostructured materials needs. 

Possible market applications. The  results are directed to the research and industry  sectors and are already in use (from 2005)

Stage of development. The industrial technology is ready. . 

Intellectual property rights are belonging to COMM .  

Contact details: Dr. Prof. Anatoly Karlov, Center for Orthopaedy and Medical Material Sciences of the TSC of the SB of RAMS, 111a Kijewskaya str. 634012, Tomsk, Russian Federation, . e-mail: orthop@rambler.ru, phone 7 3822 53 04 81, fax: 7 3822 53 54 40 .

Result: “HAP nanopowders”

Result description

Generality. These  HAP nanopowder (20 nm and 100 nm) can be used for production of implants used for replacement of bone defects and for applying of calcium phosphate coatings on orthopedic implants. If it is necessary, they could be doped by necessary microelements. 
Functionality.  These HAP nanopowders can be used with additions of any elements to modify their properties in the necessary directions.   

Advantages. 

1.These nanopowders can be manufactured to suite to the concrete clinical problem.    

2. The nanopowders are produced with low production cost. 

Innovation. These materials have been produced for the first time for use in the orthopaedy. 

Possible market applications. The  results are directed to the research and industry  sectors and are already in use (from 2005)

Stage of development. Stage of industrial manufacturing. . 

Intellectual property rights are belonging to COMM .  

Contact details: Dr. Prof. Anatoly Karlov, Center for Orthopaedy and Medical Material Sciences of the TSC of the SB of RAMS, 111a Kijewskaya str. 634012, Tomsk, Russian Federation, . e-mail: orthop@rambler.ru, phone 7 3822 53 04 81, fax: 7 3822 53 54 40 .

Description of the result 

Partners involved

 Technology is elaborated by  the partner COMM, it is individual property of partner 9

Exploitation of the results

The technology can be used indirectly , it will be protected by patent. 

Intellectual property rights

On the basis of provided results the patent of Russian Federation  is  prepared 

Provided commercial activities

Now the results of investigations  has been demonstrated to potential consumers represented by specialists of the Institute for Solid State Physics and Material Sciences of the Tomsk Scientific Centre of the Russian Academy of Sciences. 

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	o


HAP nanopowders

Description of the result 

Produced HAP nanopowder  can be used for production of implants used for replacement of bone defects and for applying of calcium phosphate coatings on orthopedic implants.
Partners involved

 HAP nanopowders are produced by the partner COMM.

Exploitation of the results

Product can be used by the Consortium partners, outside it is product which can be purchased.

Provided commercial activities

Obtained results were demonstrated to potential consumers presented by orthopaedist of the Russian Scientific Center “Restorative Traumatology and Orthpaedy” (Kurgan) and leaders of public health department of the Altai territory. 

Result: “Percolation technology to fabricate nano structured  canalled ceramics ”
Result description

Generality. Percolation technology offered a new approach to create nano structured hydroxyapatite ceramics with preset parameters (pore sizes, porosity, strength) for the delivered tasks. Developed technology allows create materials on base of HAP for the quality application in medicine, in purification, in sensitive sensors. 

Functionality. Technology allows specify such parameters as strength, as porosity, as pore sizes by changing compacting pressure of the initial fraction and of the sintering temperature. This is allows to create the material with the unique properties owing to HAP nanostructure.

Advantages. Percolation technology will promote improvement of the implants coating quality and it will contribute to creating of the new filters of the fine water purification from heavy metals.

Innovation. For the first time technology have been applied and adapted for the percolation HAP ceramics creation out of nano structured initial material.

Possible market applications. The results are directed to the research and education sectors and could be in use by the researches and manufacturers of bioimplants, filters, and sensors.

Stage of development. The prototype has been developed. 

Collaboration sought or offered. To reach the industrial prototype following collaboration is expected:

· manufacturing agreement, 

· financial support, 
· investment.
Training, consultancy, characterization of materials are offered.  
Collaborator details. The partners expected for collaboration are provided by the table below:

	Collaboration
	Collaborator

	
	Company
	Bank
	Foundation
	Insurance companies

	
	Manufacturing instrumentation for nanotechnologies.
	Fabricating nanoproducts
	Research and development  company
	Education
	
	
	

	sought
	Manufacturing agreement
	o
	o
	
	
	
	
	

	
	Financial support
	o
	o
	
	
	
	
	

	
	Investment.
	
	
	
	
	o
	o
	o

	offered
	Training
	o
	o
	o
	o
	
	
	

	
	Consultancy
	o
	o
	o
	o
	
	
	o

	
	Characterization of materials
	o
	o
	o
	
	
	
	


Intellectual property rights by ZSTU.  

Contact details: Dr. Prof. Ivan Grabar, Zhytomyr State Technological University, 103,Chernyakhovsky str. 10005, Zhytomyr, Ukraine. e-mail: grabar@ztu.edu.ua, phone/fax: +380 412 241422.

Result: “Biotechnologies based on selected yeast strains of Saccharomyces cerevisiae

and bacteria strains of Lactobacillus- free and immobilized”

Publishable results of reports on selection of wide range of  brewery and  distillery yeast of Saccharomyces cerevisie and amylolitic yeast of Schwanniomyces occidentalis able to perform alcohol fermentation to produce beer and bioethanol and selection of lactic acid bacteria strains with potential to be used in acidification of brewery wort via lactic acid fermentation provide information about fermentation activities and  processes productivity.  Characteristic of  fermentation ability of immobilized yeast and potential application in biotechnology of beer and ethanol production from unconventional carbon sources – starch and its derivatives, with possibilities of continuous processes may provide useful information for industries.

Functionality.  Selection of microorganisms useful in beer production or wort acidification is directed to improve existing technology by introduction of new starter yeast. In the case of mixed population of fermentative  and amylolitic yeast able to produce bioethanol from starch  and starch derivatives new technology is expected. Application of immobilized yeast preparations can improve fermentation performance of existing technologies.

I 

Advantages. Involvement of new yeast and bacteria strains in the pool of starter culture for use in industrial applications. Possibility of introduction in industrial practise continuous processes with immobilized  microorganisms.

Innovation. Fermentation technology been used with microorganisms immobilized on  nanostructured materials.

Possible market applications. The research should be further  conducted with special emphasis on  development of more mechanically and chemically resistant nanostructural  microorganism’s carriers with modified surface to more attract  cells adhesion.

. 

Stage of development. Preliminary data on biotechnology improvement or new application but there is no commercial action taken at the moment..

Intellectual property rights
 Patents may be expected or innovations in technologies of alcoholic beverages or bio-ethanol production.
Contact details: Prof. Wojciech Ambroziak D.Sc., PhD. 

Institute of Fermentation Technology and Microbiology, Technical University of Lodz, Poland, 90-924 Lodz, Wolczanska 171/173, phone:+48-42-6313491, fax: +48-42-6313482, 

e-mail: ambro@p.lodz.pl 

Result: “Software and data base for environmental data collection and selection”  

Result description

Generality 
Elaborated software for data collection and interpretation  is containing the information and work tables. The information tables are providing the possibilities to enter a new data and to select the data or change them with the help of different kind of used mathematical filter systems. Work tables are providing the possibility to operate with information collected by information tables, to prepare the reports, evaluation of data, etc. 
Functionality. 

The used mathematical frame allows to select the data according different tasks – to select the waste or water producers - facilities located in detected territory or according their  NACE codes; to provide the selection on the types of waste waters or their parameters, etc. 
Exploitation of the results
The elaborated soft can be applied for Regional Environmental agencies or environmental departments of municipalities as well as for investigation purposes. 

Intellectual property rights by WMAL.  

Contact details: Dr. Ruta Bendere WasteManagement Association of Latvia, Kuršu street 9, Riga, LV1006, Latvia,  e-mail: bendere@edi.lv, phone + 371 -7551381, fax: +371-7551361.
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