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Re: Biocompatibility of PMMA-microspheres

To whom it may concern:

In the past, biocompatibility of injectables was mainly connected to limited reactions of the body´s host defense and its acceptance of a dermal filler. Fluid silicone and hyaluronic acids cause little macrophage invasion whereas former particles with edges and ridges like Macroplastique® (silicone) or Dermalive® (acrylate) caused everlasting macrophage and giant cell reactions, and a high rate of granulomas.

For a long time, we believed that PMMA-microspheres with the smoothest surfaces are the optimal filler, i.e. we neglected the small irregularities on its surfaces which became obvious under the electron microscope. Then, the examples of injected Embosphere® (tris-acryl-gelatin) and Durasphere® (carbon coated zirconium) demonstrated movement over months and years by gravity. Both stimulate no macrophage attachment because of their extreme smooth surfaces and can sink, for example, when injected in urinary or fecal incontinence.
Now, we feel that the microscopically irregular surface of all PMMA-microspheres is the secret for their immediate fixation in the tissue. During the first week, when the carrier collagen or carboxy-methyl-cellulose are absorbed, the PMMA-microspheres and all possible small PMMA-particles are phagocytosed, i.e. the 40µm-beads are embraced by smaller 10-20µm macrophages and fixed in the tissue,  and the small particles are transported to lymph nodes, lung and liver, where they are stored in the immunological memory of the host.   
If their surface would be absolutely smooth, macrophages would not attack the PMMA-microspheres, and fibroblasts would have no reason to produce collagen fibers and granulation tissue. The few irregularities on their surface makes them unique among all fillers by producing a “living implant”, which bleeds and shows the common turn-over of living cells. 
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