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Research Areas and Active Projects 
 

The Stelzer Research Group is focusing on pharmaceutical crystalli-
zation with an emphasis on small-scale manufacturing from purifica-
tion and separation to novel formulation techniques. Our research 
addresses the needs of the pharmaceutical industry and bridges the 
gap between academic and industrial research and development 
with the aid of experimental and model-driven design tools. The 
specific areas of interest are: 

 Crystallization from solution and melt of small and macro 
(protein) molecules 

o Nucleation and control of polymorphism 
o Liquid-liquid phase separation and control 
o Novel continuous formulation techniques 
o Development and optimization of batch and continu-

ous processes 
o Case studies: bulk chemicals, fine chemicals, pharma-

ceuticals, biopharmaceuticals, food chemicals, etc. 

 Process intensification 
o Design and optimization of novel manufacturing 

equipment 
o Development of new manufacturing methods (multi-

functional, hybrid) 
o Case studies of process intensification 

 Small-scale manufacturing 
o Purification, separation, and formulation 
o Integration of sensors and detectors for process ana-

lytical technology (PAT) 
o Case studies of small-scale manufacturing 

At the interface of Chemistry, Engineering, and Pharmaceutical Sci-
ences our laboratory offers a unique multidisciplinary work envi-
ronment by combining student training and fundamental research 
with an application-driven technology platform dedicated to the 
miniaturization of pharmaceutical manufacturing and the transfer of 
knowledge through strong academic/industrial collaborations. 
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granules by additives feasible? “, Chem. Ing. Tech., 2008, 80, 1825-
1830. 
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ling the internal diameter of nanotubes by changing the concentra-
tions of the antisolvent”, Cryst. Growth Des., 2007, 7, 1615-1617. 
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Ulrich, J., Stelzer, T.: “Melt Crystallization”, in Handbook of Industri-
al Crystallization, 3rd edition, eds. Myerson, A., Lee, A., Erdemir, D., 
in press. 
 

Ulrich, J., Stelzer, T.: “Melt Crystallization”, in Crystallization - Basic 



Concepts and Industrial Applications, edited by W. Beckmann, 
Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim, 2013, 289-304. 
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Ulrich, J., Stelzer, T.: “Crystallization”, in Kirk-Othmer Encyclopedia 
of Chemical Technology, John Wiley & Sons, Inc., 2011, Online-
publication: DOI:0.1002/0471238961.0318251918152119.a01.pub3. 

 

Proceedings 
 

Stelzer, T., Ulrich, J.: “Proceedings BIWIC 2010-17th International 
Workshop on Industrial Crystallization-“, Cuvillier Verlag, Göttingen, 
2010. 

 

Patents 
 

Jensen, K.F., Jamison, T., Myerson, A., Stelzer, T., Wong, S.Y., Chen, 
J., Revalor, E., Zhang, P., Snead, D., Adamo, A., Behnam, M., Mon-
baliu, J.-C., Weeranoppanant, N.: “Systems and Methods for Syn-
thesizing Chemical Products, Including Active Pharmaceutical Ingre-
dients”, patent pending, U.S. Provisional Application No.: 
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Stelzer, T., Wong, S.Y., Chen, J., Myerson, A.S.: “Ultrasound a Versa-
tile Process Analytical Tool for Quantitative in-line Monitoring of 
Pharmaceutical Oral/Injection Formulations”, in Proc. of 19th ISIC, 
Toulouse, France, September 16-19, 2014, poster. 
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Monitoring of Pharmaceutical Formulations by Ultrasound”, Ultra-
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fahrens”, ProcessNet-Fachausschuss Kristallisation, Magdeburg, 
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Pertig, D., Stelzer, T., Ulrich, J.: “In-Situ Monitoring of Industrial Sug-
ar Crystallization Processes by Single-Frequency Ultrasound”, 
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Wachsmuth, A., Stelzer, T., Ulrich, J.: “Preventing undesired Phase 
Transformation by Additives”, ProcessNet-Fachausschuss Kristallisa-
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alyzing of industrial crystallization processes by innovative ultrasonic 
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Cuvillier Verlag, Göttingen, 2010, pp. 78-89, Halle, Germany, Sep-
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Rößler, M., Stelzer, T., Ulrich, J.: “Investigation of water adsorption 
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pore, August 04-07, 2010, presentation. 
 

Stelzer, T., Ulrich, J.: “Shelf life of granules – what about surface 
roughness?”, in Proc. of WCPT6 2010, ed. NürnbergMesse GmbH, 
CD, Nuremberg, Germany, April 26-29, 2010, presentation. 
 

Heinrich, J., Stelzer, T., Ulrich, J.: “Crystallization Kinetics of α-
Ammonium Chloride monitored by in-situ Measurement Tech-
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