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• "Producing Products by Enzyme Catalyzed Reactions in Supercritical Fluids" U.S. Patent No. 4,925,790, issued 

May 15, 1990. 
• “Solubilization of Pharmaceutical Substances in an Organic Solvent and Preparation of Pharmaceutical 

Powders Using the Same”, U.S. Patent #5,770,559, June 23, 1998, M.C. Manning, T.W. Randolph, E. Shefter, 
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• “Solubilization of Pharmaceutical Substances in an Organic Solvent and Preparation of Pharmaceutical 
Powders Using the Same”, U.S. Patent #5,981,474, November 9, 1999, M.C. Manning, T.W. Randolph, E. 
Shefter, R.F. Falk 

• “Chemical reactions in water-in-carbon dioxide microemulsions and control thereof ” U.S. Patent 5,814,678, 
September 29, 1998 
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• “Microparticles of Lactide-Co-Glycolide Copolymers and Methods of Making and Using the Same”, US 
6,319,521, November 20, 2001 

• “Preparation and Use of Photopolymerized Microparticles”  US Patent 6,403,672, June 11, 2002 “Sustained-
release composition including amorphous polymer” United States Patent  6,613,358 September 2, 2003, and 
Canadian Patent No. 2,324,254, Issued January 4, 2005. 

• “Hydroxyethyl starch—containing polypeptide compositions” U.S. patent No. 6,982,080, January 3, 2006 
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• Co-Organizer, 2005 Protein Stability Conference, Breckenridge, CO July 2005 
• Co-Organizer, 2003 Protein Stability Conference, Breckenridge, CO July 17-19, 2003 
• Co-Organizer, 2002 Protein Stability Conference, Breckenridge, CO July, 2002 
• Session Chair, 2001 Macromolecular Drug Delivery Conference, Breckenridge, CO, July 11-14, 2001. 
• Co-Organizer, 2000 Protein Stability Conference, Breckenridge, CO, July, 2000 
• Short Course Instructor, “Issues in Formulation of Biopharmaceuticals: Surfactant-Stabilized Protein 
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Francisco. 

• Session Chair, “Pharmaceutical Applications of Supercritical Fluids”, 1998 National Meeting of the AIChE 
• Co-Director, Center for Pharmaceutical Biotechnology 
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• Session Chair, American Chemical Society Annual Meeting, San Francisco, 1997, “Stabilization, Formulation, and 
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• Session Chair, American Chemical Society, New Orleans, 1996, “Protein Formulation:  Solution and Solid State” 
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 Protein Stability Conference, Breckenridge, CO, July, 1996 
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• Session Chair, Association Internationale pour la Promotion des Fluides Supercritiques, 3rd International 
Symposium on Supercritical Fluids, Strasbourg, France 1994, session “Applications of Spectroscopy to 
Supercritical Fluids” 

 Annual Colorado Biotechnology Symposium, Boulder, 1995, plenary session “Protein 
Formulations” 

• Session Chair, 7th Annual Colorado Biotechnology Symposium, Boulder, 1994 session “Bioreactors and 
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“Supercritical Fluid Fundamentals” 
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• Session Chair, American Institute of Chemical Engineers Annual Meeting, 1991, session “Supercritical Fluids IV: 
Physical and Chemical Rate Processes” 

• Session Chair, American Institute of Chemical Engineers Annual Meeting, 1988, session “Special Topics in 
Supercritical Technology” 

• Member, American Institute of Chemical Engineers Area 1f High Pressure Committee 
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• Director, NIH Leadership Training Program in Pharmaceutical Biotechnology. 
• Director, University of Colorado Center for Pharmaceutical Biotechnology 
• Chair, Biomedical Engineering Committee 
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• Member, University Committee on Intellectual Property 
• Reviewer, Dean’s Small Grants Awards 
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• Integrated Teaching Laboratory High Performance Computing Committee 
• Undergraduate Admissions Committee, 1993, Yale University 
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Aluminum Salt Adjuvants: Preparation, Immunogenicity and Stability” 
• John Alford, Ph.D. 2007, University of Colorado, Boulder, “Physical Stability of a Therapeutic Protein in High 

Protein Concentration Aqueous Formulations” 
• John Gabrielson, Ph.D. 2006, University of Colorado, Boulder, “Monoclonal Antibody Aggregation in Therapeutic 

Formulation:  Size and Shape Analysis” 
• Billie-Jean Savage, Masters, 2004, University of Colorado, Boulder, “Controlled Freezing and Thawing of Cells 

Using a Fluidized Bed” 
• Eva Chi, Ph.D., 2004, University of Colorado, Boulder, “Protein Aggregation in Aqueous Solution- Mechanism, 

Thermodynamics, and Kinetics” 
• Daniel Jarmer, Ph.D. 2004, University of Colorado, Boulder, “Manipulation and Control of Particle Size 

Distribution  During Precipitation with Compressed Antisolvents”   
• Steven Cottle, Masters, 2004, University of Colorado, Boulder, “Development of Methods and Formulation for 

Maintaining Aluminum Salt Adjuvant Stability and Adsorption Capacity During Freeze-Drying” 
• Michael Stoner, Ph.D., 2004, University of Colorado, Boulder, “Mechanistic Studies of Enzyme Degradation in 

Liquid Detergent” 
• Matthew Seefeldt, Ph.D., 2004, University of Colorado, Boulder, “High Pressure Refolding of Protein Aggregates:  

Efficacy and Thermodynamics” 
• Daniel Biggs, Ph.D., 2003, University of Colorado, Boulder, “Biodegradable Poly-(L-lactide) Microparticles for 

Pulmonary Drug Delivery with Targeting to Alveolar Macrophages:  Applications in Treating Tuberculosis” 
• Jennifer L. Owens, Ph.D., 2002, University of Colorado, Boulder, “Biodegradable Microparticles for Controlled 

Drug Release Applications: Formation Using the Compressed Antisolvent Precipitation and Photopolymerization 
Process”  

• DePaz, Roberto,  Ph.D., 2001, University of Colorado, Boulder, “Thermodynamics and Kinetics of Protein 
Degradation in Dried Solids” 

• Webb, Serena D. ,2001, University of Colorado, Boulder, “Reconstitution of Lyophilized Therapeutic Proteins:  
Effects of Formulation, Processing Techniques, and Surfaces” 

• St. John, Richard J., Ph.D., 2001, University of Colorado, Boulder, “High pressure Refolding of Protein 
Aggregates and Inclusion Bodies” 

• Dixon, Daniel Abbas, MS, 2000, University of Colorado, Boulder, “Spray Freezing and Fluidized Bed Drying of 
Pharmaceutical Powders” 

• James Searles, PhD, 2000, University of Colorado, Boulder, “Calorimetric Control and Modeling of 
Pharmaceutical Lyophilization Processes” 

• Jon Webb, PhD, 2000, University of Colorado, Boulder, “High Pressure Crystallization, refolding, and 
Disaggregation of Proteins” 

• Lyman, Scott MS 1999, University of Colorado, Boulder, “Surfactant Interactions with recombinant human 
Interferon Beta” 

• Jing Xu, MS, 1999, University of Colorado, Boulder, ”Controlled Release of Drugs in Vitreous Humor” 
• Kenneth Banjamin, MS, 1999, University of Colorado, Boulder, “Heat Transfer in Supercritical Jet Fuels” 
• Lorraine Pietrazewski, MS, 1999, “Stability of Water-in-CO2 Emulsions” 
• Richard Falk, Ph.D., 1998, University of Colorado, Boulder, “Gas Antisolvent Precipitation Processing for 

Preparation of Controlled-Release Pharmaceutical Products” 
• Martin C. Heller, Ph.D., 1998, University of Colorado, Boulder, “Causes and Consequences of Polymeric Phase 

Separations in Protein Formulations During Lyophilization” 



 

 

• Janet deGrazia, Ph.D., 1998, University of Colorado, Boulder, “Structure in Supercritical Fluids: Reactions, 
Microemulsions, and Emulsions” 

• Sriram Natarayan, MS, 1996, University of Colorado, Boulder, “Ultrasonic Velocity Measurements in 
Supercritical Jet Fuel” 

• LaToya Shantel Jones. MS, 1996, University of Colorado, Boulder, “Surfactant Interactions with recombinant 
Hepatitis B Surface Antigen” 

• Claude Carlier Ph.D. 1995, Yale University "Reactions in Supercritical Fluids" (Award:Harding Bliss Award for 
Outstanding Best Thesis Research in Engineering and Applied Science, 1995) 

• Narendra Bam Ph.D. 1995, Yale University "Mechanisms of Stabilization of Recombinant Protein Formulations 
by Surfactants and Polymers" 

• Ganapathy Shankar Ph.D. 1995, Yale University "Computational and Experimental Studies of Free Radical 
Reactions in Supercritical Fluids" 

• Claudia Heinen, Diplomarbeit 1994, Julius-Maximilians-Universitat Wurzburg "Protein-Stabilizer Interactions 
During Freezing and Drying" 

• David Barbieri, MS, 1995, University of Colorado, Boulder "A Theoretical Approach to Protein Stability During 
the Freezing Portion of Lyophilization" 

• Eugenia Pelli, MS, 1993, Yale University. 
 
Current Graduate Students (degree goal) 
Branden Salinas, (Ph.D.) 
Amber Fradkin (Ph.D.) 
Ryan Crisman (Ph.D.) 
D. Brett Ludwig, (Ph.D.)  
Fauna Samuel (Ph.D.) 
Amanda Cordes (Ph.D.) 
Matthew Hoehne (Ph.D.) 
Jared Bee (Ph.D.) 
Post-doctoral Students Supervised 
Claude Carlier (1993-1995) 
Vibha Bansal (1996-1997) 
Thomas J. Anchordoquy (1996-1997) 
Corrine Connon Lengsfeld (1998-1999) 
Stephen Cape 2001 
Hasige A. Sathish (2006-2007) 
Jonas Fast (2007- )  
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