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Bone

E.C. Contract N. G5RD-CT-2002-00703 E. Kohn etal.

Ligament regeneration
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ACELLULAR SCAFFOLDS APPLICATIONS

PVA/H-cement
or PCL/HA or GO/HA By sol-gel technique

Nucleus
pulposus




BIOMIMETIC SCAFFOLDS FOR TISSUE REGENERATION [iPCB J

BaCkground

The design of complex  structural

architectures from sub-micronic  to
nanometric  dimensional scale allows
geometrically and topologically

mimicking the  native state  of

extracellular  matrix and its complex

Silaments of
cyloskelaton

Chowsteral | -

supramolecular ' assemblies.

o b 0
Composites, Nanofibrous & gel scaffolds
could be wused to mimic the fibrillar
structure of ECM, and provide essential
cues for cellular organization, survival and

function .




SOCIETAL CHALLANGES

- The health care system costs are

Increasing due to the aging
population and increase of the life
expectancy ;

- frequently does not match by

maintenance of high level of
health and quality of life;

- Modern medicine is based on the
Implementation of a personalised
approach together a minimally
invasive surgery for the
restoration of human tissues and
organs lost to diseases and
trauma.




Minimally Invasive Surgery: Applications PCB

BONE CANCER

https://doi.org/10.3892/01.2015.3855
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OSTEOPOROSIS

Bone (Trabecular) Structure
Oestoclastoma

Osteolytic (giant cell tumour) Chondroblastoma Osteoporotic:

osteosarcoma

Normal Postmenopausal

Chondro-
sarcoma

Sclerosing
Osteosarcoma

Fibrosarcoma
Periosteal
osteosarcoma

Ewing’s sarcoma
Bone lymphoma

OSTEOCHONDRAL DEFECT
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Iniectable Nucleus Substitute
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INJECTABLE BONE SUBSTITUTE IPCB

PVA/Calcium Phosphate Bio-Cement
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No Exothermal reaction
Excellent Bone regeneration

Appropriate mechanical properties

Liquid Soaking Mean Young?®o
phase time Strenght Modulus
()] [ Days ] [MPa] [GPa]

PVA 10%
(MW
31KDa)

PVA 10%
(MW
31KDa)

PVA 10%
(MW
31KDa)

PCT/IB2006/052623, 01/08/2006. WO/2007/015208 - Industrial Phase Development.
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in vivo Results PCB

4 WEEKS

12 WEEKS

10X
Dr.ssa M. Fini - IOR




NETTUTE FOR POLYMERS,
COMPUSITES & MOMATERIALS

Synthesis of Hydroxyapatite by SOL-GEL jx@®:
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Organo-inorganic hybrids
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scaffolds and Injectable —
material ’

Dessi, M., Raucci, M. G., Zeppetelli, S., & Ambrosio, L. (2012). Journal of Biomedical Materials
Raucci et al, S. J Tissue Eng Regen Med (2013) DOI: 10.1002/term.1768. Research Part A, 100(8), 2063-2070.



* Bio-functional Calcium Phosphate

University of Brighton

CaPG3KPLP®iocomposite

NH,

PCB
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SolGel Synthesis
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M.G. Rauccet al. TissueengPart A 2014 Feb;20(31):474-85. doi:10.1089/ten.TEA.2012.0450



http://www.ncbi.nlm.nih.gov/pubmed/24229073
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@ | % % In VIvo Results

SICHUAN UNIVERSITY

Osteoporotic
rat model
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Graphene/Graphene Oxide [iPCB

Journal of

Materials Chemistry
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Sol-gel Approach HA-GO-Biocompositejjy® ]

TGA ANALYSIS
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‘ SAMPLES THEORETICAL EVALUATED COMPOSITION
COI’I’IDOSI'te gel COMPOSITION by TGA
{Daterias ‘ HA_GO_1% 99% HA 1% GO 99.07% HA __ 0.93% GO
HA_GO_1.5% 98.5% HA 15% GO  98.79% HA  1.21% GO
HA_GO_2% 98% HA 2% GO 98.25% HA  1.60% GO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property =

Organization % 0 00 OO OO
International Bureau i L
% (10) International Publication Number
(43) International Publication Date
2 February 2017 (02.02.2017) WIPOIPCT WO 2017/017610 A1

M.G. Raucci et al. Tissue Engineering and Regenerative Medicine 2016 10.1002/term.2119



Morphological Characterization:

EDS analysis
Ca/P=1.66

The HA nanocrystals were intercalated in the GO sheets
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Morphological Characterization: TEM [Jx@:

L —— 1 VR ] 200 nm

The high specific surface area of GO is leading to a network
within the biocomposite as well as to the optimization of the
mechanical performance.




Cellular behavior PCB
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M.G. Raucci et al. Tissue Engineering and Regenerative Medicine 2016 10.1002/term.2119 *
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CANCER-RELATED INFLAMMATION N ~ OSTEOGENIC DIFFERENTIATION
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Patent Number: 102018000008405-06/09/2018 MATERIAS

M.G. Raucci, et al. fExfoliated black phosphorus promotes in vitro bone regeneration and suppresses osteosarcoma progression
through cancer-related inflammation inhibitiond A pplied Materials & Interfaces. 2019. DOI: 10.1021/acsami.8b21592
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2D bP induces an

Interaction between cells and 2D bP significantly decreased
IL-6 levels induced by LPS and increased IL-10 levels thus
suggesting antinflammatory activity

The ROS reduction induced by 2D bP
suggests potential antioxidant
properties

Exfoliated black phosphorus substrate (2D bP) promotes in vitro bone regeneration and blocks
bone cancer progression through cancer-related inflammation inhibition

increasing of ROS
production (2X)
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Borzacchiello A.etal., ARheol ogy of bi ol ogi cal f
Tissue Engineering and Novel Drug Delivery Systems, ( M.J. Yaszemski, D.J.
Trantolo, K.U. Lewandroski, V. Hasirci, D.E. Altobelli, D.L. Wise, Editors), Marcel
Dekker Inc, 2004.
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