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Abstract

New multi-scale hybrid organic/inorganic constructs consisting of small gas
microbubbles (MBs, 1-5 um) decorated with magnetic Fe3O,4 or CoFe,O,4 nanoparticles (NPs,
10 or 20 nm) in suspension in aqueous media have been engineered and characterized. In a first
approach, we have exploited our recent discovery that exceptionally stable MBs can be
obtained by using (perfluoroalkyl)alkyl phosphates C F2n+1(CH2)mOP(O)(OH)2 (n=6and8; m
= 2, 5, 11; FnHmPhos) to form the bubbles wall and a
fluorocarbon gas as an osmotic stabilizer.

In a second approach, MBs have been prepared
by dispersing NPs that had previously been grafted with §
FnHmPhos. Both mono- and bilayered NPs were §
obtained and characterized by thermogravimetric §
analysis, FT-IR and cryoTEM. The monolayered NPs are  § 4
dispersible in organic solvents and perfluorocarbons, as g, FSH16 on silicon wafers (a: 1 x
assessed by dynamic light scattering, while the bilayered 1um, b : 150 x 150 nm,).2
NPs are dispersible in aqueous solutions.

Morphology and size and stability characteristics of the decorated MBs obtained from
the bilayered NPs were determined by static light scattering, optical microscopy, transmission
electron microscopy and AFM. An acoustical method that measures the attenuation coefficient
of an ultrasound wave propagating in the dispersion of the MBs was also used. These small and
well-defined hybrid micro-objects have potential as bimodal contrast agents for the early
detection of cancers by echosonography and IRM.
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Abstract

"Recently, a new class of surfactants have been discovered that respond to a
magnetic field. These magneto-responsive surfactants are based on common
cationic surfactants with metal complex anions, which, because they contain
high effective concentations of metal centres, allows their physico-chemical
properties (hydrophbicity, electrical conductivity, etc) to be controlled
non-invasively and reversibly by external magnetic fields. It has been shown
that the controlled conjugation of these surfactants to DNA (and other
biomolecules) is possible, allowing for manipulation in solution simply by
switching "on" and "off* a magnetic field. Further to this it has been
demonstrated that magnetic emulsions and microemulsions can be readily
generated with suggested applications from environmental cleanup to targeted
drug delivery. Finally, a cobination of small-angle neutron scattering and
SQUID magnetometry has
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- Large Discrete Transition in a Single DNA Molecule Appears Continuous in
the Ensemble, Physical Review Letters, 76, 3029-3031 (1996)
- DNA Compaction in a Crowded Environment with Negatively Charged
Proteins, Physical Review Letters, 105, 128302 (2010)
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Abstract

First we introduced the notion of Critical Micelle Aggregation (CMC) and explained
it quantitavely and qualitatively. Photosensitive surfactant azobenzene-containing
trimethyl-ammoniumbromide surfactants (C4-Azo-OCnTMAB) were analysed with
absorption spectra. This is a totally new approach in measuring this CMC quantity. Spacer
lengths were variied and for each length we contributed different (salt concentrations) in the
aqueous environment. The conclusions are that CMC goes down with increasing chain length
and ionic strengths of salts solved!

We had the opportunity to compare our results from absorption experiments with that
of Isothermal titration calorimetry (ITC, at Max Planck Institut fir Grenzflachen und Kolloide
in Potsdam/Golm) measurements. The values from both experiments are almost identical, so
this supports the correctness of the measurements. In addition calculations have been done to
appoint the counter ions bond to micelle/aggregates going back to Corrin-Harkins equation
(logl0[CMC] = constant- f log10[counter ion]). Furthermore we derived the free energy and
saw that it is an exergonic reaction (negative Gibbs Free energy).

Secondly, we experimented with Dynamic Light Scattering (DLS) at TU Berlin to
find out how the samples behave above CMC. We could find that there are certain peculiar
aggregation structures, such as vesicles.
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