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Direct Force Spectroscopy
- Colloidal Science of Biological Membranes

Tonya KUHL, PhD

Professor / Vice Chair
Department of Chemical Engineering,
University of California, Davis (UC Davis)
https://research.engineering.ucdavis.edu/kuhl/

The Surface Force Apparatus (SFA) is a highly versatile method for directly
measuring the interaction forces between two surfaces with sub-nanometer
resolution in distance and 50 picoNewtons in force. Both the normal and
shear force between the surfaces can be measured as well as the refractive
index of the films to #=0.005. This talk will describe the SFA technique in detail
and highlight measurements of biological membrane interactions as a means
to elucidate the method (Israelachvili and Adams, J. Chem. Soc., Faraday Trans.
1, 1978, 74, 975-1001 (DOI: 10.1039/F19787400975); Wong and Kuhl,
Langmuir, 2008 24, 1225-1231 (DOI: 10.1021/la702357a); Kurniawan et al.,
Langmuir, 2014, 30(17) 4997-5004 (DOl 10.1021/1a500341c 30(17))). The
second half of the talk will discuss small angle X-ray scattering measurements
of membrane structure. In this case, the structure of the membrane can be
determined at the molecular level leading to new insights of membrane
properties and potential of membrane based biosensors (Watkins et al., Phys.
Rev. Lett, 2009, 102(23), 4 pgs (DOI: 10.1103/PhysRevLett.102.238101);
Watkins et al., PNAS, 2011, 108(17), 6975-6980 (DOI: 10.1073/
pnas.1014579108)).

JCS Faraday Trans.1, 1978 Langmuir, 2014 PNAS, 2011
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