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} CARTILAGE injury : also known as ôTHE BEGINNING OF THE END OF A KNEEõ 

} Elderly people: Quality of life improves=> life expectancy increases!!
Ɓ More elderly people
Ɓ Increment of cardio - vascular and traumatologic diseases. 

} Sports: football, basketball, skié
Ɓ Huge competivity in a powerful market
Ɓ New techniques are needed 

¶ Decrease the recovery period

¶ Guarantee the succes of the treatment

Gianluigi Buffon, Juventus keeper. He has severe 

cartilage problems.

Scaffolding



} PLA(polylactic acid )/POSS(polyoligomeric silsesquioxane ) and 
PLLA (poly - L- lactic acid )/POSS

} PHB/Tocopherol (poly - 3- hydroxybutyrate)

} PHB/PANI (Polyaniline )

} PHB - Biological test

Materials tested for projects







} Aim: to develop a new biodegradable nanocomposite for cartilage tissue regeneration

} Materials:
Ɓ PLA (Natureworks)

Ɓ PLLA (Purac)

Ɓ PEG- POSS (Hybrid plastics)

} Process methods:
Ɓ Casting

Ɓ Electrospinning

Ɓ Injection

} Cells: H.M.S.C. differentiated in Chondrocytes (cartilage)

} Why electrospinning ?
Ɓ The most succesful manufacturing method according to the cell culture

} Why PEG- POSS?
Ɓ PEG is a biodegradable polymer

Ɓ POSS is a nonbiodegradable nano - reinforcement expected to change

thermical, mechanical and phisical properties of the composite. 



PLA 15KV fibers seen at optical microscope at 10x

PLA/10%PEG-POSS nanofibers seen at SEM. Left: 500x. Right: 5000x and diameter measured



}Result s of the H.M.S.C. culture after 2 weeks
ƁSample made by CASTING method

CELL CULTURE

Homogeneus cell 

concentration

H.M.S.C.: Human 

Mesenchimal Stem Cells



}Result s of the H.M.S.C. culture after 2 weeks
ƁSample made by electrospinni ng method

CELL CULTURE

High cell concentration 

level zones



} Aim: to improve the biological properties of scaffolds for bone regeneration using an 
antioxidant

} Materials:
Ɓ PHB 

Ɓ -̗ Tocopherol (Vitamin E)

Ɓ Bioglass (Main component of the scaffold to fill the gap in the bone),  to be packed with the nanofiber net. 

} Process method:
Ɓ Electrospinning

} Cells: Osteoblasts (bone)

} Why -̗ Tocopherol ?
Ɓ It is an antioxidant that helps osteoblast cells to grow. 

Ɓ Cells donõt like Bioglass. Vitamin E covers these particles.

Ŭ- Tocopherol (Vitamin E)



PHB/10%Tocopherol nanofibers seen at SEM. Left: 20000x and 

diameter measured. Right up: 1000x. Right down: 10000x. 


