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Oxidation of membrane lipids in biology is a very important field because it may impact ageing, cell apoptosis
and cancer[1]. It is unclear what the chemical identity of the oxidant is and there is plenty of discussion in
the literature. Consequently, the term ROS (reactive oxygen species) is invoked and that may include the
oxidants OH, O2(1∆g), HO2, O−

2 etc. Studies of the oxidation of lipid bilayers (as a proxy for biological
membranes), generate mixtures and unknown amounts of ROS and describe typically what happens to either
the morphology of the bilayer/lipid (e.g [2]) or report the resultant products (e.g [3]). We will report on the
chemical mechanism, kinetics and morphology gained from the oxidation of DPPC and POPC lipid bilayers
with OH radicals and aqueous ozone. We generate known amounts of OH radicals or aqueous ozone by
photolysis and with deuterium labelling we have (a) highlighted the location on the lipid molecule of initial
attack (head, tail or both?), (b) determined the site-specific rate constants of the bilayer attack and (c) in real
time recorded the change in bilayer morphology (film thickness) by neutron reflection.
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