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INTRODUCTION ABSTRACT Protein adsorption to nanoparticle (NP) surfaces is not well understood, although knowledge of TeEcHNICAL REALIZATION
the protein corona on NPs in biological fluids is important for nanotoxicity and nanodrug studies and applications.
The size, structure, and chemical properties of nanoparticles open up When NPs interact with biological media such as human plasma or serum, proteins and other biomolecules ad- For high throuput screening we automized sample preparation using
a vast ranae of technical applications and novel approaches. To ensu- sorb on the surface. This spontaneous coating gives a biological identity to the NPs, determining their fate within a contact free droplet dispenser (Echo Labcyte) and a 384 well plate
re ourselves of their safety in general, . _ _ o _ _ (Greiner Bio One).
and to apply them as medical tools, it the living systems. In this work, we aim to map the binding of proteins to NPs as a function of both NP concen- N
will be necessary to understand how tration and protein concentration using a fast and precise way of high throughput screening Fluorescence Corre- | ‘
NPs interact with living organisms lation Spectroscopy (FCS) measurements. This allows low sample volumes by combining a liquid handling robot | I I I I I I I | _ \
‘Icm”?amc.’ref“”fjam.e”ta' point of view. with an automated FCS setup to correlate dose with response in protein-NP interaction studies. Based on the data | .
n biological fluids like blood plasma, Ejected droplet, 2.5 ————> ®

form a coating known as the protein
corona, which can critically affect the
interaction of the NPs with living sys-

proteins bind to the surface of NPs to we can determine the ,state of the system” e.g. aggregated versus dispersed, or the fraction of bound proteins. H i H i
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To unterstand the fate of a broad range of different types of NPs when For each data bar two FCS measurements were obtained: the number PS COOH nanoparticles
they get in contact with proteins of bioloigical fluids, a high throughput of initially available proteins is determined first without NP; then the 009 i o A
screening approach is needed that uses low sample volumes at reali- number Qf remaining free proteins after NP addition and system equi- ~ “ox R o\ The results show ambivalent be-
stic conditions and allows fast results. libration is measured. Obtained autocorrelation functions were fitted Coor e e e Y havior of systems with fibrinogen.
As. Milani et a!. showed for transferrm bmdm.g to. latex NPs, FCS is a using a two component function [4]. The fraction of bound protein is g ° | X JL‘LN ~ Agglomeration, sedimentation and
suitable technique to study protein—nanoparticle interaction [2]. analyzed by N T e e W e W W ¢ precipitation are observed.
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METHODS e w0 w0 w0 w0 0w W rent types of NPs. States of the system could be distinguished into
ol b f f . : 2 : - ° ; ° binding, no binding, sedimentation, agglomeration and precipitation.
Fluorescence correlation spectroscopy is a powerful single-molecule N ” . N T N\ TN o\ C o k : ; :
detection technique that measures and correlates fluctuations in fluore- ’ 3%2 R R T R I - Jﬁfi R R
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scence intensity within a tiny, confocal volume [3]. The autocorrelation
function represents the self similarity of the intensity at time t = 0, and

the intensity at all later times. The amplitude of the OuTtLoOK
correlation curve yields the number of particles in- . . Fe
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