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USR studies of dynamics in model biomembranes
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Avoided level crossing muon spin resonance (ALC-uSR) has been used to study the dynamics of the alkyl
chains and cholesterol within model biomembranes composed of phospholipids (DPPC and POPC) and choles-
terol. ALC-uSR is sensitive to motions on timescales between that measurable by NMR and neutron scattering.
Muonium adds to the unsaturated C=C bonds of POPC and cholesterol to give in situ spin probes. The muon
and methylene proton hyperfine coupling constants (hfccs) were determined from the A, and Ag resonance
fields in the ALC-1SR spectra. The dipolar muon hfccs (D;HL) and the electron spin flip rates were determined
by modelling the A; and Ag resonance lineshapes using Monte Carlo simulations. These parameters pro-
vide information about the motion of the spin probes in the alkyl chains. In all cases, the spin probes are
undergoing restricted reorientational motion, but the addition of cholesterol leads to more restricted motion
of the alkyl chains, evident from the larger D u, and tighter packing of the chains, which is deduced from the
magnitude of the muon hfccs. The goal of this project is to determine how the dynamics at different positions
within the biomembrane depend on the composition.
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