Wrapping of polymeric particles at bio-membranes

T. Debnath!, J. Midya'?, T. Auth! and G. Gompper!

! Theoretical Physics of Living Matter, Institute for Advanced Simulation,
Forschungszentrum Julich, 52425 Julich, Germany.
2Department of Physics, School of Basic Sciences, Indian Institute of Technology
Bhubaneswar, Odisha 752050, India.
* email: jmidya@iitbbs.ac.in

The wrapping of nano- and microparticles is a fundamentally important pathway
for their cellular uptake and depends on the physicochemical properties of both
particle and membrane. Polymeric gels are a versatile class of materials whose
elastic properties can be tuned in a wide range from ultrasoft to hard by changing
the density of cross-linkers. Using spring networks for the microgels and trian-
gulated surfaces for the membranes, we study microgel wrapping with computer
simulations [1]. The interplay of microgel and membrane deformation is con-
trolled by the competition between microgel elasticity and membrane bending
rigidity. Compared with hard particles, the range of adhesion strengths for which
partial-wrapped states are stable is enlarged. Volume and surface area of partial-
wrapped microgels can be significantly reduced compared with those of free mi-
crogels. Understanding microgel wrapping can help us to design polymeric par-
ticles for biomedical applications, e.g., as membrane markers and targeted drug
delivery vectors.
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