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For the study of biophysical systemsvatving phospholipid membranes, such as membrane lysis by
antimicrobial peptides, supported membrane deposition, or liposome size and shape studies, it is often desired t
apply a fluorescent label to the lipid phasewier, lipid membranes are dynamic systems that are highly
dependent on the strength of headgroup interactions, internal pressure and lipid .ntbkitingr of these
factors is changed, the properties of the membrane (surface tension, liposome dibitigteto attach to
surfaces) might change as well, compromising the measurements. Unfortuihadebscent labeled lipids and
membrane-specific dyes typically do change the physicochemical properties of the membrane. Gsrtaim w
develop a fluorescent dye that is similar to the lipid molecules in shape and size, and to use it for liposome
imaging.

Two metal complges, (Ru(2,2-bigridine),(4,4-dinonyl-2,2-dipyridyl)(PF6) and
(Ir(2-phenylpyridine)(4,4-dinonyl-2,2-digridyl)(PF6)) hae keen synthesized, both with the same molecular
structure: a "head group" made of the metal coordinated Yoyariab ppy, respectiely, and a "tail group" with
two dkane chains. The lipid-mimetic compgts have been successfully reconstituted into DMPC liposomes.
Importantly when making the liposomes, extrusion was omitted; only a gentiexing and 30 s weak
sonication was employed and the liposome size distoitb was left to wolve. As a result, liposomes of a
relatively broad size distribution were created, tendingvatds a bimodal distribution containing small
unilamellar liposomes (SUVILOOnm of diameter) and large (up to micron size) liposomesyesad by DLS
measurements. Importantlthe size distribution of the liposomes labeled with the metal coemls \ery
similar to DMPC liposomes without the fluorescent label, thus the presence of thexcaologdenot alter
significantly the physicochemical properties of the membrane. lgidady assumed that if larger liposomes
form they must be multilamellar "onion" structures with an SUV corewiler, confocal microscopic imaging
of the metal comple labeled liposomes shows hallostructures with occasional encapsulated smaller
liposomes. The figure shows an example of a confocal microscopic cross-section pictureggeflipdaome
enclosing a smaller one. Remarkablihe metal compbes suffer minimal, practically ngligible
photobleaching, making longer time lapse studies feasible. Thamgtal complees fluoresce at diérent
wavelengths opening the door for dichroic measurements with thidateeling method.

A liposome- in- liposome system, labeled with Ru(bpy).dinone. The diameter of the outer liposome is [B.5um.
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