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Quantitative structures were obtained for fully hydrated, fluid phase dioleoyl-phosphatidylcholine (DOPC at 30 °C) and dipalmitoyl-
phosphatidylcholine (DPPC at 50 °C) bilayers. The structures were evaluated by the simultaneous analysis of x-ray and neutron
scattering data using a new structural model for the bilayer scattering density profile (SDP). The model’s design was guided by results
from molecular dynamics simulations, and addresses features found in both electron and neutron scattering length density profiles of a
lipid bilayer. After developing and testing the SDP model, using simulated data, it was applied to evaluating small-angle x-ray and
neutron scattering data of DOPC collected under two different external contrast conditions. In the case of DPPC bilayers, additional
contrast variation data were obtained through the use of specifically deuterated DPPC analogues (i.e. DPPC_d62, DPPC_d13 and
DPPC_d9). Analysis of the data yielded the lateral areas for liquid crystalline DPPC and DOPC bilayers. Although, the obtained
area/DPPC molecule was not so different from previously published reports, this was not the case for DOPC bilayers whose area/lipid
was found to be ~ 10 % smaller. This newly developed area refinement method will reconcile long-standing inconsistencies in lipid
areas.
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