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INTRODUCTION: Polymeric materials are used 

in many biomedical applications due to their 

biocompatibility; they range from biodegradable 

polyesters such as poly-D, L-lactic acid (PDLLA) 

used in sutures to inert stiff polymers like poly-

ether-ether ketone (PEEK) for orthopedic 

applications. Despite their good biocompatibilty, 

most polymers are hydrophobic and do not have 

functionalities that promote adherence of the 

desired proteins and cells, or the nucleation and 

growth of hydroxyapatite if they are to be used in 

hard tissue regeneration.  

METHODS: We use diazonium chemistry to 

modify the surface of PDLLA, PEEK and 

polystyrene (PS) and introduce phosphonate, 

carboxylic and amino groups. We analyse the 

cellular response to all materials (osteoblasts on 

PDLLA and PEEK, and macrophages on PS) and 

in-vivo response to PEEK in a rat cranial defect 

model. 

RESULTS: We find that phosphonate groups 

strongly improve cell attachment, proliferation and 

mineralization on PDLLA1 and PEEK and PEEK 

osteointegration2, as shown by the absence of a 

fibrous capsule around the phosphonate PEEK 

implant. We find that carboxylic groups have an 

anti-inflammatory effect on PS. 

DISCUSSION & CONCLUSIONS: Diazonium 

chemistry can successfully modify a variety of 

polymers with biomedical applications. 

Phosphonation and surface modification in general 

can strongly improve osseointegration and 

modulate immune response to the material. By 

tuning surface properties we may be able to 

stimulate an immune response that is favourable to 

bone healing.  
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