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Activation of the innate immune system, which occurs not only during cell
and organ transplantation but also during artificial organs implantation such as artificial hearts
and artificial dialysis, is a important issue that has yet to be resolved. We aimed to fabricate
materials which can modify the surface, that can protect against attacks by the innate immune
response during transplantation. Here we selected heparin as a regulator of the complement and
coagulation systems, and succeeded in conjugating it to polyethylene glycol (PEG)-conjugated lipids.

As an alternative material, we also succeeded in synthesis of a lipid conjugate using
2-methacryloyloxyethyl phosphorylcholine (MPC) polymer. Both materials are expected to function to
protect the surface from the innate immunity activation.
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Figure 1. Surface-induced activation of whole blood in tubing loops. A) platelet counts; B)
TAT value as a coagulation marker C,D) C3a, and sC5b-9 values as a complement marker.
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Figure 2. Antithrombin-binding test of fHep-lipids by QCM.
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Figure 3. Cell surface modification of hMSC with heparin-lipids and the blood loop

study with human whole blood
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