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Pharmaceutical Drug Carriers organized in
Nano-Domains –Study and Design upon Neutron
Scattering with contrast variation, SAXS and DLS
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Specific target Nanoparticles for therapy of cancer and other diseases were assembled from lipids, polymers,
and pharmaceutical drugs or mRNA. For cell targeting proteins were bound to the surface (corona). The struc-
ture in solution is analyzed by dynamic light scattering DLS combined with neutron small angle scattering
SANS, SAXS, metal specific X-ray scattering ASAXS. Material sub-domains in the nanoscaled drug carriers
(100 nm, polymer complexes, liposomes) were localized by contrast variation.
The nanoparticles, e.g. biodegradable polymer (PLGA, Carbohydrates), intestinal lipid-bile nanoparticles, lipid
particles, proteins and optional bio-target domain are ampiphilic. Thus the internal particle structure forms
sub-domains of different material and scattering power, enabling a localization by contrast. For several med-
ical cases we construct and study pharma nanoparticles for parenteral and oral applications, which contain
soluble or hydrophobic drugs, or nucleic acid drugs, e.g. mRNA. Cell or tumor recognition and uptake of the
drug carriers can obtained by a surface protein, ligand head.
mRNA nano-complexes for immune-vaccination and cancer therapy work by cellular synthesis of the corre-
sponding protein (not the antigen, but the genetic information for it is supplied). Oral nano-drug application is
tested with a simulator device of the gastro-intestinal tract with SANS-DLS observation of drug nanoparticles
and intermediates.
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