
 

Action of nanoparticles on platelet activation
and plasmatic coagulation

May 12 2016

Hemostasis is a highly regulated process with key function for human
life. The process is based on a rather complex interplay between
endothelial cells, plasmatic coagulation and platelets. Deregulated
hemostasis can result in life-threatening situations, such as massive
thrombosis, profuse bleeding and disseminated intravascular coagulation.
Various common diseases (e.g. cancer, diabetes, arteriosclerosis, etc.)
are accompanied by impaired hemostasis, but hemostasis is also altered
by exposure to nanoparticles.

Various new nanomaterials are being developed for medical diagnosis
and therapy. An increase in nanomaterial research has led to an increase
in animal testing, which is ethically and financially questionable. It is
important to understand the mechanism of hemostasis and potential pro-
inflammatory effects the nanoparticles might have on this process. There
are several in vitro assays available that, according to the presented in
vitro-in vivo comparisons, can identify adverse actions of nanoparticles
on hemostasis. Particle producers should be aware of the advantages and
limitations of specific in vitro assays for hemostasis and not restrict the
testing of cytotoxicity.

Use of in vitro assays allows the screening for new coating materials,
which appear to be needed, because the commonly used polyethylene
glycol was able to prevent interaction with clotting only by some
particles. This article illustrates the mechanism and regulation of
hemostasis, provides information on nanoparticle action on hemostasis in
vitro and in vivo and describes concept and limitations of in vitro assays
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in the assessment of nanoparticles.

  More information: Eleonore Fröhlich, Action of Nanoparticles on
Platelet Activation and Plasmatic Coagulation, Current Medicinal
Chemistry (2016). DOI: 10.2174/0929867323666160106151428
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