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Milk is nature’s lipid-based formulation for delivering fat-soluble nutrients to infants and remains a mainstay
of the adult diet thereafter. Commercially produced lipid-based formulations are used in the oral delivery of
fat-soluble drugs, in which the emulsified lipids help to dissolve entrained drugs to promote absorption in
the intestine and drug bioavailability. Critical to this absorption process is the digestion of the lipid carrier
phase, in which apolar triglycerides are broken down into monoglycerides and fatty acids. Initial studies per-
formed on the small and wide angle X-ray scattering (SAXS/WAXS) beamline of the Australian Synchrotron
revealed that these amphiphilic milk fat digestion products spontaneously assemble into a progression of lig-
uid crystalline structures over time during in vitro lipid digestion.[1] This presentation will elaborate on those
initial studies, discussing the liquid crystalline structures formed in a variety of milks and milk-like emulsions
and the influence of milk processing on the structures that form.[2] By utilising two camera lengths on the
SAXS/WAXS beamline we have been able to correlate the extent of digestion of milk lipids with both the self-
assembled liquid crystalline structures formed during digestion and the crystalline forms of drugs present in
the digesting emulsion.[3,4] When combined, these data reveal the key role of the lipid digestion process in
determining the fate of fat-soluble drugs co-administered with milk.
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