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In an aging community, defects in knee cartilage ending in knee replacements w ith artific ia l jo in ts  
become a serious problem. A low-cost method to delay these severe intrusions is thus requested. 
We present a new material from  a marine source fo r cartilage tissue engineering. Pure collagen from  
je lly fish  Rhopilema esculenta is used to  cast a porous, dry sponge. On th is matrix, chondrocytes are 
seeded and implanted into a cartilage defect where they are though t to  reproduce new hyaline 
cartilage.

Several matrices fo r MACI (matrix-induced chondrocyte implantation) were developed from  bovine 
or porcine collagen, thus they all produce unwanted fibrous cartilage and bear the risk o f passing 
diseases like BSE.

The new m atrix from  je lly fish  collagen shows im portant advantages over other matrices. This 
collagen has sim ilarities to vertebrate collagen-type II, the main type in healthy hyaline cartilage. 
Coming from  an invertebrate, there is no risk o f passing BSE or in itia tion o f arthrosis by 
inflammation. Culture experiments w ith porcine chondrocytes showed a reproduction o f hyaline 
cartilage, having a very high collagen-type II fraction. Additionally, stiffness o f the m atrix could be 
adjusted to aim a tissue-specific matrix. Porcine chondrocytes responded to  varied stiffnesses with 
d ifferent collagen-type II and I patterns. On a less rigid m atrix (2 kPa) chondrocytes preserved their 
phenotype better than on a stiffe r m atrix (20 kPa). This could be the fundam ent fo r engineering not 
only cartilage but also other tissues like skin or bone on the basis o f je lly fish  collagen.
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