School of Chemical Engineering and Materials Science

Norman, Oklahoma

2003 – 2004 Seminar Series

CEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSCEMSC

DR. CLAYTON J. RADKE

PROFESSOR OF CHEMICAL ENGINEERING

DEPARTMENT OF CHEMICAL ENGINEERING

UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY, CALIFORNIA

Will present a seminar on

“PROTEIN ADSOPTION AT 

FLUID/FLUID INTERFACES:

BIRTH AND DEATH”

Adsorption of proteins at air/water and oil/water interfaces is important to a wide variety of biochemical engineering processes.  Here, the kinetics and equilibria of protein adsorption at fluid/fluid interfaces is followed by drop/bubble dynamic tensiometry, total internal reflection spectroscopy (TIRFS), TIRF-RET (resonance energy transfer), TEM, surface dilatational rheology, and surface enzymatic reaction kinetics.  Within only a few minutes of protein contact with the interface, we observe no desorption.  TIF spectroscopy reveals rearrangement of the protein from the native state to expose hydrophobic amino-acid groups to the interface.  Pendant-drop/bubble retraction after about 15 hours of exposure to the protein solution evidences macroscopically thick skins.  Surface-rheology data confirms the gel formation seen visually and with TEM.  Microreactor interfacial kinetics demonstrates denaturing of the adsorbed enzyme.  Finally, new lattice dynamic MC simulations of single and mulitple protein-like molecules suggest that adsorption occurs by structural rearrangement and interfacial aggregation, and is indeed irreversible.  The picture of protein adsorption at fluid/fluid interfaces is, thus, one of weak contact by the native protein (birth), unraveling, denaturing, and inexorable interconnection into a multilayer viscoelastic, gel-like surface phase (death).  Reversible protein exchange between the interface and the bulk solution is only fleeting.
THURSDAY, MARCH 11, 2004

COOKIES AND COFFEE -- 3:15 P.M.

SEMINAR -- 3:30 P.M.
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