B10.1
A statement on your most significant contributions to this research field
Posten, C.
Prof Posten’s area of expertise is in photobioreactor design for the optimal production of photosynthetic green algae, purple bacteria and mosses. In particular he is focused on the development of integrated bioprocesses, in which upstream photo bio-reactors are coupled with downstream processing such as the extraction of high value products (polysaccharides, pigments, unsaturated fatty acids), the production of biofuels (oil & methane and hydrogen) and recombinant proteins.

Prof Posten has extensively contributed to the optimization of photobioreacters in terms of microalgal growth parameters such as light, CO2 and nutrient supply and low energy mixing through painstaking bioreactor design. In addition he has optimized innovative product recovery strategies (See B10.3). 
Over the past few years he has increasingly specialized on the development of photobioreactors for the production of 2nd generation biofuels using microalgae. The importance of these biofuel systems is that they can use saline water and be located on non arable land eliminating the competition between 1st generation biofuel crops and food production. 

Significant contributions to this project include the development of specialised photo-bioreactors, the cultivation of microalgae in different process strategies, and modelling of their growth kinetics. For this purpose he has custom built a unique set of highly sophisticated photobioreactors. The importance of these systems is that they enable the collection of the detailed kinetic data required for the successful scale-up of photo-bioprocesses. For scale-up this data is used to model photobioreactor operation parameters such as fluid-flow (via computational fluid dynamics), light adsorptions (via Monte-Carlo simulation), as well as the behaviour of the cells by physiological modelling. These calculations have already been used for the design of the world’s largest closed photo-bioreactor (700,000 L) in Klötze, Germany which is commercially producing high value products.
B10.2
All refereed publications in the past five years (2004 onwards)

Where applicable the journal impact factor (IF) is listed at the end of each publication. An asterisk indicates that the publication is relevant to this application.  Citations for recent publications (2007 onwards) are not included as they are not yet indicative of performance
PUBLICATION STATISTICS

prof Posten has a total of 100 publications (6 book chapters, 50 journal articles, 3 patents and 41 peer reviewed conference proceedings. Over the last 5 years he has published 20 Journal articles and 12 Peer reviewed conference proceedings.  The intricate work of photo-bioreactor design which he conducts at one of Germany’s eight ‘elite Universities’ is predominantly published in specialist journals and he is widely regarding as one of the leading international experts in this field. 
Refereed Journal articles:

1. * Beckmann, J., Lehr, F., Finazzi, G., Hankamer, B., Posten, C., Wobbe, L. & Kruse, O. (2009).  Improvement of light to biomass conversion by de-regulation of light harvesting protein translation in C. reinhardtii. J. Biotech. In press Ms. Ref. No.:  JBIOTEC-D-08-01071R1. Accepted 17-Feb-2009 (IF= 2.6)
2. Käppler, T., Cerff, M., Ottow, K.Hobley, T. and Posten, C. (2009). In Situ Magnetic Separation for Extracellular Protein Production. Biotechnology and Bioengineering. 102: 535-545. (IF= 3.0)
3. Käppler, T., Hickstein, B., Peuker, U. and Posten, C. (2008). Characterization of Magnetic Ion-Exchange Composites for Protein Separation from Biosuspensions. Journal of Bioscience and Bioengineering. 105(6): 111-999. (IF= 1.8)
4. * Schenk, P., Thomas-Hall, S., Stevens, E., Marx, U., Mussgnug, J., Posten, C., Kruse, O. & Hankamer, B. (2008). Second Generation Biofuels: High-efficiency microalgae for biodiesel production. Bioenergy Research 1: 20-43 (IF= NA)
5. * Hankamer, B., Lehr, F., Rupprecht, J., Mussgnug, J. H., Posten, C. and Kruse, O. (2007). Photosynthetic biomass and H2 production by green algae: From bioengineering to bioreactor scale up. Physiol Plant 131: 10-21 (IF=2.2) 
6. * Perner-Nochta, I. and Posten C. (2007) Simulations of light intensity variation in photobioreactors. J. Biotechnol. 131: 276-285. (IF = 2.6) 
7. * Fleck-Schneider, P., Lehr F. and Posten C. (2007) Modelling of growth and product formation of Porphyridium purpureum. J Biotechnol. 132: 134-141. (IF = 2.6)
8. * Rosello Sastre, R., Csogor, Z., Perner-Nochta, I., Fleck-Schneider, P. and Posten, C. (2007). Scale-down of microalgae cultivations in tubular photo-bioreactors—A conceptual approach. J. Biotechnol. 132: 127-133. (IF = 2.6) 
9. * Perner-Nochta, I., Lucumi, A., and Posten, C. (2007). Photoautotrophic Cell and Tissue Culture in a Tubular Photobioreactor. Eng. Life Sci. 7: 127-135. (IF = 1.0) 
10. * Lehr, F. and Posten, C. (2007). Modelling of micro-algae growth and product formation based on an optimization approach. J. Biotechnol. 132: 134-141. (IF = 2.6)
11. Krumov, N., Oder, S., Perna-Nochta, I., Angelov, A., and Posten, C. (2007). Accumulation of CdS nanoparticles by yeasts in a fed-batch bioprocess. J. Biotechnol. 132: 481-486. (IF = 2.6)
12. Käppler, T. and Posten, C. (2007). Fractionation of proteins with two-sided electro-ultrafiltration. J. Biotechnol. 128: 895-907. (IF = 2.6)
13. * Lucumi, A. and Posten, C. (2006). Establishment of long-term perfusion cultures of recombinant moss in a pilot tubular photobioreactor. Process Biochem. 41: 2180-2187. (IF = 2.0) (CIT=3)
14. Käppler, T., Hofmann, R., and Posten, C. (2006). Electrofiltration - Field of application of enzyme products. Chem. Ing. Tech. 78: 261-266. (IF = 0.4) 
15. Hofmann, R., Käppler, T., and Posten, C. (2006). Pilot-scale presselectrofiltration of biopolymers. Sep. Purif. Technol. 51: 303-309. (IF = 2.5) (CIT=5)
16. Saveyn, H., v.d. Meeren, P., Hofmann, R., and Stahl, W. (2005). Modelling two-sided electrofiltration of quartz suspensions: Importance of electrochemical reactions. Chem. Eng. Sci 60: 6768-6779. (IF = 1.6)
17. Lucumi, A., Posten, C., and Pons, M.N. (2005). Image Analysis Supported Moss Cell Disruption in Photo-Bioreactors. Plant Biology 7: 276-282. (IF = 2.1) (CIT=2)
18. Hoff, B., Strandberg, E., Ulrich, A.S., Tieleman, D.P., and Posten, C. (2005). H-2-NMR study and molecular dynamics simulation of the location, alignment, and mobility of pyrene in POPC bilayers. Biophys. J. 88: 1818-1827. (IF = 4.8) (CIT=33)
19. Deseniss, S., Förter-Barth, U., Posten, C., and Teipel, U. (2005). Ceramic microcomponents with micro- and nano-porous structures from biogenic particles. Chem. Ing. Tech. 77: 230-234. (IF = 0.4)
20. Hoff, B., Herrenbauer, M., Tieleman, D.P., and Posten, C. (2004). Molecular-dynamic simulations pertaining to the influence of polycyclic aromatic hydrocarbons (PAH) on phospholipid membranes. Chem. Ing. Tech. 76: 1017-1021. (IF = 0.4)
Refereed Conference papers:

21. Lucumi, A., Posten, C., et al. (2007). Improved Image Analysis Based Morphological Control Of Recombinant Moss In Photo-Bioreactors. 10th International Symposium on Computer Applications in Biotechnology, Cancun, Mexico, IFAC.

22. Hickstein, B., T. Käppler, et al. (2007). Superparamagnetische Funktionspartikel zum Einsatz in der Bioseparation. ProcessNet-Jahrestagung, Aachen

23. Rosello Sastre, R., P. Fleck-Schneider, et al. (2006). Die Funktion der Polysaccharide der Mikroalge P. purpureum in ihrer Produktionskinetik. 24. DECHEMA-Jahrestagung der Biotechnologen, Wiesbaden, Chemie Ingenieur Technik.

24. Fleck-Schneider, P. and Posten, C. (2006). Modelling of the microalga Porphyridium purpureum. 6th European Symposium on Biochemical Engineering Science, Salzburg.

25. Fleck-Schneider, P. and Posten, C. (2006). Mathematical Model of Microalgae. 6th European Symposium on Biochemical Engineering Science, Salzburg.

26. Lucumi, A. and Posten, C. (2005). Mosses as expression systems of glycosylated recombinant proteins in a tubular photobioreactor. GVC Jahrestagung, Wiesbaden, GVC.
27. * Lucumi, A. and Posten, C. (2005). Moss cells in photobioreactors, a promising expression system for glycosylated proteins. J. Biotechnol. 118(S1): 68. (IF = 2.6)
28. Käppler, T., Hofmann, R., and Posten, C. (2005). Fractionation of biopolymers and biosuspensions with pressure electrofiltration. FILTECH, Wiesbaden, GVT.

29. Käppler, T., Hofmann, R., and Posten, C. (2005). Fractionation of Biopolymers and Biosuspensions with Pressure Electrofiltration. 18th Annual Conference, Atlanta, USA, American Filtration and Separation Society.
30. Rodriguez, J., I. Perner, et al. (2004). Simple metabolic model of Saccharomyces cerevisiae in fed-batch culture to study the cellular nitrogen uptake. Computer Applications in Biotechnology, CAB9, Nancy, France.

31. Ren, H. T., Posten, C., et al. (2004). A study on optimal feeding strategy for Pichi pastoris. Computer Applications in Biotechnology, CAB9, Nancy, France.

32. Mironescu, M., M. Ignatova, et al. (2004). Optimal glucise feeding profile application in Haloferax mediterranei fed-batch cultivation. Computer Applications in Biotechnology, CAB9, Nancy, France.

33. Fleck, P. and Posten, C. (2004). Modelling of growth and product formation of Porphyridium purpureum under defined conditions. Computer Applications in Biotechnology, CAB9, Nancy, France.

B10.3
Ten career-best publications

Citations are shown for articles published prior to 2007.

1. Csögör, Z., Melgar, D., Schmidt, K., Posten, C. (1999). Production and particle characterization of the frustules of Cyclotella cryptica in comparison with siliceous earth. J. Biotechnol. 70: 71-75. (IF = 2.6) (CIT=7)
This paper describes the production of photosynthetic diatoms in photobioreactors to produce macroporous silicate structures with beneficial properties for the production of catalyst supports, specific filtration aids, chromatography separation materials and for biomedical implants.
2. Csögör, Z., Kiessling, B., Perner, I., Fleck, P., Posten, C. (2001). Growth and product formation of Porphyridium purpureum. J. Appl. Phycol. 13: 317-324. (IF = 0.9) (CIT=5)
This paper models and tests the influence of cultivation conditions on the growth of the red alga Porphyridium purpureum and formation of pigments and polysaccharides to optimize the production of these high value products.
3. Hoffmann, F., Posten, C., Rinas, U. (2001). Kinetic model of in vivo folding and inclusion body formation in recombinant Escherichia coli. Biotechnol. Bioeng., 72: 315-322. (IF = 3.0) (CIT=21)
Through modeling and bioreactor tests this paper identifies the influence of the specific glucose uptake rates in high density cultivation of E.coli, on the accumulation of aggregation of the recombinant human basic fibroblast-growth factor (hFGF-2).

4. Hofmann, R. and Posten, C. (2003). Improvement of dead-end filtration of biopolymers with pressure electrofiltration. Chem. Eng. Sci. 58: 3847-3858. (IF = 1.6) (CIT=11)
Harvesting products (e.g. algal biomass or biopolymers) from bioreactors is a critical step in optimizing profitability of large scale production systems. This paper describes the use of pressure electro-filtration for the purification of biopolymers.
5. Hoff, B., Strandberg, E., Ulrich, A.S., Tieleman, D.P., and Posten, C. (2005). H-2-NMR study and molecular dynamics simulation of the location, alignment, and mobility of pyrene in POPC bilayers. Biophys. J. 88: 1818-1827. (IF = 4.6) (CIT=33)
This paper describes the molecular dynamic simulations of the location, alignment and mobility of pyrenes in 1-palmitoyl-2-oleoyl-phosphatidylcholine (POPC) bilayers. The simulations highlight the diffusion of hydrophobic compounds in cell membranes and could be applied to carotenoids as well.  
6. Lucumi, A. and Posten, C. (2006). Establishment of long-term perfusion cultures of recombinant moss in a pilot tubular photobioreactor. Process Biochem. 41: 2180-2187. (IF = 2.3) (CIT=3)
Physcomitrella patens has been successfully used for the expression of heterologous proteins. Here, perfusion culture, run over 18 and 30 day−1, showed an increase in the production rate over batch cultures.
7. Krumov, N., Oder, S., Perna-Nochta, I., Angelov, A., and Posten, C. (2007). Accumulation of CdS nanoparticles by yeasts in a fed-batch bioprocess. J. Biotechnol. 132: 481-486. (IF = 2.6) 
Schizosaccharomyces pombe yeast was cultivated in a batch process at Cadmium levels up to 100mg l-1. The highly toxic Cadmium was found to be immobilized within the cell and associated with a protein component that protected against Cd toxixity.  This has implications of bio-remediation.
8. * Fleck-Schneider, Lehr, F. and Posten, C. (2007). Modelling of growth and product formation of Porphyridium purpureum. J. Biotechnol. 132: 134-141 (IF = 2.6) 
The importance of this paper for this grant is that it models and tests the influence of different light intensities and light-dark cycle frequencies (milliseconds to seconds) on the optimization of the production of porphyridium purpureum.
9. * Rosello Sastre, R., Csogor, Z., Perner-Nochta, I., Fleck-Schneider, P. and Posten, C. (2007). Scale-down of microalgae cultivations in tubular photo-bioreactors-A conceptual approach. J. Biotechnol. 132: 127-133. (IF = 2.6).
The importance of this paper to this grant is that it defines key kinetic parameters required for the successful scale-up of microalgal bioreactor systems in terms of light transfer, fluid dynamics and optimal microbial metabolism.
10. * Perner-Nochta, I. and Posten C. (2007) Simulations of light intensity variation in photobioreactors. J. Biotechnol. 131: 276-285. (IF = 2.6) (Cit =3)
The importance of this paper to this grant is that it simulates the effects of increasing light and dark cycle frequencies on the optimization of photosynthetic efficiency in photobioreactors providng a firm foundation for the proposed bioreactor trials.
B10.4
Other evidence of impact and contributions to the field

INTERNATIONAL COMMITTEES:

Board member: European Section of Biochemical Engineering Science (2003-2009)
Head of the European Federation of Biotechnology working group: M3C (Measuring, Monitoring, Modeling & Control). (2003-2009)
International Federation of Automatic Control task group CAB (Computer Application in Biotechnology) (last 5 years) (2001-2009)
CONFERENCES: 

Prof Posten has acted as Conference chair (2x), Session Chair (3x), given Plenary Lectures (5x, plus a 6th plenary lecture in 2010). Plenary lectures include: ESBES, GVC, EFB
PEER REVIEW

Journal Reviewer: Appl. Microbiol. Biotechnol.; J. Biotechnol.; Eng. Life Sci J. Appl. Phycol. Biotechnol. Prog. 

Grant Reviewer: for the German Science Foundation (DFG) and for German Academic Exchange service (DAAD) and occasionally for national or foreign fund institutions.

CONSULTANCY

Beside his academic profession he is an advisor for a company producing products with photo-biotechnological processes.

PATENTS:

Posten, C., Herrenbauer, M., Weber, K., Hofmann, R. (2003) Electrofiltration of Biopolymers. European Patent No. EP1351994
Gruenberg, M., Posten, C., Rueckel, M. (2002) Optimisation of fermentation processes. European Patent No. EP1201746
B10.5
Any aspects of your career or opportunities for research that are relevant to assessment and that have not been detailed elsewhere in this Proposal

Over the past 10 years Prof Posten has designed and developed two study courses. The first one is the “international biotechnology study course” with 20 students from Germany and 20 from France completing their Masters degree together in locations in Germany and in France. The second course is entitled the “bioengineering study course” in Karlsruhe and is designed for 40 Master students. In both courses he is involved in teaching and therefore has direct access to students with an advanced level of training who will continue their bachelor and master thesis within the framework of this project.

He is also overseeing a program of research focused on engineering trials to construct a large scale photo-bioreactor specifically designed for microalgal bio-H2 production. Because of the gaseous nature of the product, the specific demands of the H2 producing cells and the requirement of a low bioreactor price this cannot be done using standard designs. However these same requirements have resulted in the development of new design concepts with major future market opportunities which are currently being patented for the production of 2nd generation microalgal biofuel systems. This fact is noted here, as it is not adequately reflected in his publication record.

