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Artificial Platelets
Introduction
Research of artificial blood products has been a recent interest in the field of transfusion medicine. The development of such would give universally compatible blood products and could, theoretically, solve the problem of product shortages. In addition to eliminating the need for blood group compatibility testing, synthetic products would decrease the risk of transfusion transmitted bacterial and viral infections. Examples of artificial blood products currently being researched are oxygen carrying perfluorocarbon (PFC) nanoparticles, hemoglobin based nanoparticles, and nanoparticles with platelet-like functions (Sarkar, 2008).
Discussion
Platelets are small fragments generated from megakaryocytes in the bone marrow. In the bloodstream, platelets can be activated by enzyme cascades, along with other interacting molecules such as fibrinogen that will induce blood clotting in times of blood vessel injury (Kimball, 2012). Platelets alone may be transfused in cases of impaired clotting due to abnormally low platelet counts (thrombocytopenia) or for patients with impaired platelet function due to drugs or genetic mutations (Johns, Gockel-Blessing, Zundel, & Denesiuk, 2015). 
Platelet products, as with all blood products to be transfused, have a constant need to be replenished by the donor population. Platelets in particular have a short shelf life. They need to be stored at room temperature to preserve function and need to be on a rotator to keep them from settling and clumping in the storage bag. This is a perfect condition for bacterial growth, which is a key reason as to why platelets are only usable for five days (Johns, Gockel-Blessing, Zundel, & Denesiuk, 2015). It is projected that, in some countries, the platelet donor population will not be able to service the increasing need (Karagiannis & Eto, 2015). With the fragile storage conditions and forecast of future shortages, there is urgency in finding other sources for platelets, whether artificial or naturally grown from stem cells.  
In recent years, there have been new advances in artificial platelet research. A 2009 study published in the journal of Science Translational Medicine used biodegradable polymers to form spherical particles that would bind to an already formed thrombus. The synthetic platelets were engineered in this way to prevent off-target clotting. The particles were tested in vivo in a rat model with a femoral artery bleed and were found to decrease bleeding time by 50% as compared to no product administration and by 25% when compared with the administration of factor VII alone. Unbound synthetic particles were cleared from the body within 24 hours after they were administered during the bleeding event (Bertram et al., 2009). 
[bookmark: _GoBack]A 2012 study published in the journal of Advanced Materials developed platelet-like particles that were flexible and discoid as compared to previous research done on spherical particles. It was found that synthetic platelets incorporated more efficiency into a forming thrombus if they were discoid rather than spherical. It was speculated that these flexible particles had more surface area for binding than their spherical counterparts.  The authors proposed several uses for their novel platelets including their use as supplements to natural platelets, imaging for detecting early thrombus formation, and vehicles for antithrombotic drugs (Doshi et al., 2012). 
More recently, research was conducted on the natural generation of platelets from megakaryocytes derived from stem cells. Silk microtubes were used to mimic the microenvironment of bone marrow while stem cells were supplemented with growth factors needed for megakaryocyte development (Karagiannis & Eto, 2015).  
Conclusion
There has been a great advancement in recent years with synthetic platelet research; however, very few clinical trials have occurred to date. The worldwide need for a constant supply of safe blood products fuels the need for more research in this area of transfusion medicine. There is still much research to be conducted to develop platelets which function as well as the human body’s natural clotting system. 
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