
1.	  Intervertebral	  back	  disc	  degenera3on	  is	  a	  major	  cause	  of	  lower	  back	  pain 2.	  Engineering	  of	  a	  replacement	  3ssue	  implant	  is	  the	  treatment	  goal	  
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Pa3ent	  MRI	  Scan	   	  3D	  Co-‐ordinates	  of	  3ssue	  implant	  

3.	  Materials	  currently	  used	  in	  micro-‐stereolithography	  are	  non-‐degradable	  

Ketene	  acetal	  synthesis	  

5.	  Tensile	  strength	  and	  biocompa3bility	  are	  retained	  
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3D	  Materials	  for	  Bioengineered	  Tissue	  Replacements	  
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4.	  Ketene	  acetals	  were	  blended	  adding	  degradable	  ester	  bonds	  to	  the	  materials	  

Key	  scaffold	  proper3es:	  
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Poly(ethylene	  glycol)	  diacrylate	  (PEG	  D.A)	  Hexa-‐acrylate	  crosslinker	  

Monomer	  blending	  percentage	  by	  volume	  	  

Ketene acetal (%) PEG D.A. (%) Crosslinker (%) 
0 80 20 
5 75 20 
10 70 20 
15 65 20 
20 60 20 
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	  	  	  Key	  scaffold	  proper3es:	  
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6.	  Basic	  hydrolysis	  revealed	  that	  the	  original	  material	  was	  in	  fact	  degradable	  
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to	  poly(acrylic	  acid)	  
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Hydrolysis	  of	  the	  ketene	  blended	  polymer	  gives	  
shorter	  poly(acrylic	  acid)	  chains	  
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