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Human blood platelets contain intracellular granules containing 

polyphosphate which act on blood coagulation and fibrinolysis upon secretion. It is 
generally assumed that polyphosphate is released from platelets in a soluble state. 
Besides polyphosphate, platelet dense granules contain high levels of calcium. 
Phosphates and calcium form complexes that are notoriously insoluble. We have 
shown with live-cell imaging studies that platelets retain a large pool of 
polyphosphate on their surface after secretion under flow. This membrane-
associated polyphosphate has a much larger chain length than previous identified 
secreted polyphosphate. Ultracentrifugation fractionation studies reveal that 
polyphosphate is condensed into insoluble spherical nanoparticles. These 
polyphosphate nanoparticles retain on platelet surface as shown by confocal laser 
scanning microscopy and scanning electron microscopy. Incorporation of heavy 
metal ions is of critical for nanoparticle formation as the chelating agent EDTA 
completely disrupts the structure of polyphosphate nanoparticles and removes them 
from the platelet surface. Polyphosphate containing granules are reported in a variety 
of mammalian cell types including mast-cells, erythrocytes, myeloma cells, 
chromaffin cells and astrocytes. Our findings identify that intracellular polyphosphate 
storage has slow-release properties as we have shown that these nanoparticles are 
presented on the cellular surface and degrade over time. As these granules also 
contain precious compounds, such as serotonin in mast cells and calcium in 
platelets, we believe that we have identified nature’s own slow-release mechanism to 
obtain a sustained concentration of specific molecules.  


