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MAIN LECTURES:

1. Polymer based biomaterials for tissue regeneration
L Ambrosio*

Institute of Composite and Biomedical Materials, NatidR@search Council of Italy, Naples, Italy

* Corresponding author: Luigi Ambrosio;neail addressambrosio@unina.it

The main issue of technological and scientific interest concerns the design and preparation
of polymer based structures to be used for tissue repair and regeneration. In this context, one of the
major challenge consists in the development of-eejanized structures with controlled properties
to obtain the best performance of prostheses and/astratds for tissue healing and regeneration
processes. Scaffolds endowed with molecular cues together to a controlled degradation profile
should contribute to cell proliferation and differentiation, controlled vascularization, promoting the
remodeling of ro tissue through a gradual transmission ofdhiemicals and biophysical signals as
performed by the extracellular matrix (ECM). Actually many synthetic, natural andsyathietic
organic and inorganic materials have been used, and even if they pgesgsiae biological and
biodegradable properties, their structural performances are not completely adequate. In order to
satisfy all the complex requirement, polymer gels and composites can be implemented to design an
appropriate scaffolds. Bioactive sffls, as mineralised ECM anologue for bone regeneration,
with appropriate porosity and hi gh pores i n
caprolactone) reinforced with Calcium Phosphates particles and PLA fibres. Ester of Hyaluronic
Acid in gel form are designed for nucleus regeneration in IVD pathology. while reinforcing them
with degradable fibres by composite technology, phase inversion and salt leaching technique are
used as scaffolds for meniscus regeneration. Imaging and rapid prototypimmpltgies are

i mpl emented to design a custom made” meni s
potentiality to regenerate different tissues by using an appropriate functional scaffolds although

several phenomena are still to be investigated.

2. DegraPol®: Life-sustaining Polymeric Material

E Bonavoglia*, C Scalera, Neuenschwander


mailto:ambrosio@unina.it

Abmedica Spa, Via Nerviano, 3120020 Lainate, Milane- Italy

* Corresponding author: Eliana Bonavogliapail addressbonavoglia.eliana@abmedica.it

Tissue engieering is an interdisciplinary fieldsing a combination of engineering and life
sciences tacreate biological substitutes that improve, repaimaintain biological tissues (i.e.,
bone, cartilage, bloodvessels, bladder, etc.). Cells are usually iscdete/orimmortalize from a
native source, expand in vitro as€ed onto a porous scaffold. That provides 2D os@fport for
cells. It has to have a defined shape anchitecture, to be bicand cytecompatible, provide
appropriate mechanical propertie®md a suitabledegradation rate and many more to match
mechanicakcharacteristics of the replaced tissue. Ideallysbta&fold only remains until the cells
developedheir own endogenous extracellular matrix and the disesede has been healdile
havedeveloped a synthetic elastic biand haemocompatible polymer which can be synthesized
with adjustable mechanical characteristics dadradation rate in the body matching the needs of
tissues to be replaced or supported. The pure polysest as a scafid is a polyesteurethane,
namedDegraPol®, which consists of two blocks of polymé#rat impart very different physical
and mechanicaproperties to the final product: polyhydroxybutyeaprolactonaliol (Hard
Segment) an@olycaprolactoneo-glycolide-diol (Soft Segment)Both are biodegradable polymers
whose degradatioproducts are natoxic. Unlike traditional materialf)egraPol® shows a broad
range of elastic modulusjaking it a potential new material for the regeneratibmany types of
biological tissuesThere is an increasing clinical need for scaffold to tdediects after operation,
fracture or malignant tumorslowever, up to date, available scaffold are very limitéith respect
to size and appropriate 3D architectuFar that reasorwe have developed a new family of
DegraPol® 3DBscaffold materials that had shown rieeet essential requirements for -Bizdical
device.Foams, such as electrospun fiber fleeces or electraspes were obtained with controlled
properties anavere appliedas successful 3Bcaffold in tissueengineering applications. Moreover
recent results showmow the implantation of DegraPol® had no adveeffects. These finding

represent a significant step towards ge@eration of a new suitable material for tissngneering.

3. Regenerative therapy in veterinary medicine: from bench to patient. An overview.
M Del Bue'*, S Groll?

Dip. Salute animale, Facolta' di Medicina Veterinaria, Universita degli Studi di Pabim
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Produzioni animali, biotecnologie veteaime, qualita e sicurezza degli alimenti, Facolta' di

Medicina Veterinaria, Universita degli Studi di Parma

* Corresponding author: Maurizio Del Buemail addressdelbuemaurizio@libero.it

Although still an emerging field, regenerative medicine aethstells therapy in the last
decade have known a growing interest and have been successfully applied in different fields of
veterinary medicine. Regenerative therapy starts on a workbench of a scientific laboratory with the
preparation of the cells and endith their application to the damaged tissue of the patient. This
means that technical skills and scientific competences from different area have to be gathered
together to perform a statd-the art application. The aim of this presentation is to retimamain
applications of regenerative therapy in veterinary medicine, both for sport and companion animals
(horse, dog, cat). Isolation of mesenchymal stem cells (MSC) from bone marrow and adipose tissue,
as well as their in vitro expansion and charaz#gion will be discussed. Furthermore their possible
association with scaffolds of different nature (biological or chemical) to improve their delivery and
integration into the healing tissue will be described. A further topic will be the use of allogeneic
versus autologous cells: MSC exhibit an anmtiammatory and immunonodulatory phenotype, at
least invitro, thus making these cells a potential tool to induce tissue repair after allogeneic
grafting. Allogeneic cells could be banked and used at the iptiope depending on the features of
each single clinical case. Finally it will be emphasize how veterinary applications of regenerative
medicine could be a valid patinical model to evaluate both toxicity and therapeutic efficacy
before their use in huam medicine. Our clinical experience has been developed around the
application of MSC associated to platelet derivative (platelet gel, platelet rich plasma) in skeletal
tissue repair (tendonitis, joint diseases, bone defects) and soft tissues wound Seali@gelected
clinical cases will be described, focusing on the pro and cons of this therapeutic approach.
Conclusions: Scientific literature andfield experiences show that regenerative medicine and cell
therapy can be considered a valuable alteraab conventional therapy in many pathologies.
Nevertheless, the real role of MSC and the molecular and cellular pathways they activate to
improve tissue healing is far to be clearly elucidated. Furthermore, most of the available results are
clinical outomes rather than scientific evidences, and need to be carefully evaluated before to draw

any conclusion about the effectiveness of these approaches.



4. Biotechnology and research on animal models: between equal consideration and human

priority.

K Dierickx*

Biomedical Ethics Faculty of MedicineCatholic University Leuven (Belgium)

* Corresponding author: Kris Dierickx;raail addresskris.dierickx@med.kuleuven.be

During the last fifty years, our attitude towards animals in developed countries has changed,
due to the estrangement from animals, the stronger involvement towards pets, and the
personification of ani mals i n c¢hintdatehoniass ani
empathize with animals and that all kinds of human feelings and convictions are attributed to
animals. These changed considerations towards animals in general are not without consequences for
experiments with animals and for the use of ahim@dels in medicine. Starting from the
., laboratory ani mal paradox"” we explore two f
animals in our society: anthropocentrism and pathocentrism. We then go deeper in on different
moral appraisals that follofvom these positions. In a further step we analyze how these positions
have been translated in legal normative frameworks, and in the new European Directive
2010/63/EU in particular. This new European Directive that will replace the old Directives from
January 2012 on acknowledges the intrinsic value of animals and states that in principle the use of
live animals should be replaced by other methods not entailing the use of live animals. The
Directive also states that the national perception regarding tttudas towards animals may
influence legal initiatives. We will focus on these perceptions in several European countries,
especially for the use of live animal models in biotechnology, and regenerative medicine in
particular. In our conclusion we wilbring our main ethical findings together and we will

emphasize the mutual contributions of both animal models and regenerative medicine.

5. Preclinical models to evaluate biomaterials for orthopaedic applications
R Giardind, N Nicoli Aldini, M Fini

Preclinical and Surgical Studies Laboratory and RIBITTA Laboratory Rizzoli Orthopaedic
Institute Bologna, Italy


http://it.mc255.mail.yahoo.com/mc/compose?to=kris.dierickx@med.kuleuven.be

* Corresponding author: Roberto Giardinemail addresstoberto.giardino@ior.it

Preclinical models arlaboratory or animal studies done to determine if a new treatment is
safe and effective enough to be studied in huma@ahsy may be developed both vitro (cell
cultures) andn vivo. In vitro testing des not excludén vivo testing andprovide necessary and
useful results to be added to those found inirth@vo testing.In vitro methods strongly decrease
the number of animals used. Only by adopting botkitro andin vivo methods it is possible to
reduce limits and increase benefits of each single apprdachorthopaedics besides new
biomaterials to implement more reliable fixation devices, implants and prosthesis, great interest is
represented by scaffolds to be used in tissue engineering techitreat large tissue defects.
Before the clinical application, a material or device must be demonstrate to be biocompatible and
suitable for that applications. Biocompatibility can be definedvasbility of a material to perform
with an appropriate dst response in a specific applicatiom vitro andin vivo biocompatibility
tests must performedaccording to requirements of the International Organization for
Standardization (ISO), a worldwide federation of national standards bodies for the blologica
evaluation of medical devices vivo studies must be carried out according to the ethical guidelines
and to the regulations on animal experimentatibne ideal animal model should mimic the
anatomy, biomechanics, cell biology and pathological chargges in the human skeleton and at
the same time should be reproducible, meet appropriate ethical standards and be economical and
efficient. Most experimental preclinical studies on bone implants are performed on normal cells and
healthy animals, but clinally the majority of prosthesis and devices are implanted in patients with
bones structurally and functionally different from normal. Therefore there is the requirement for
preclinical models useful to reproduce bone diseases as osteoporosis. In @atofgiboese models
are obtained in small size (rat) and large size (sheep) animals, by performing ovariectomy to induce
a postmenopausiéike osteopenic status, and then implanting the samples of the material to be
tested in boneThe ideal material shadilhave thesame osteointegratiowhen implanted in
healthy and pathologic bone. In conclusion, a reliable animal model is still indispensable for the
demonstration of the benefits of any new technology and therapy with comparative studies, also by
means of taslational researchs that allows us a rapid, bidirectional exchange of information

between the laboratory and the clinical side.
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6. From mice to men - the relevance of animal models for bone research

A Ignatiug

Institute of Orthopaedic Researcind Biomechanic, Center of Muskuloskelettal Research,

University of Ulm, Helmholtzstrafl3e 14, 89081 Ulm, Germany

* Corresponding author: Anita Ignatiuspeail addressanta.ignatius@urulm.de

Animal models are essential in many fields of osteological and orthopaedic research and
have been crucial for acquiring knowledge about bone formation during development and healing,
bone metabolism and remodeling, bone diseasésthe interaction of bone with biomaterials as
well as tissue engineering research. The choice of an unsuitable animal model can lead to
misleading results. Therefore, animal models have to be carefully selected to match the hypothesis
being tested andtensure as much as possible analogy with humans. Many aspects among them
animal size, anatomy, physiology, age, live span and the behaviour of animals have to be carefully
considered as well as availability, requirements of housing, feeding, and hdreitiengse all these
factors could influence the experimental setup and the outcome of the study. Small laboratory
animals such as mice, rats and rabbits are widely used due to the good availability of inbreed strains
reducing variability of the results andi@to easy housing and handling. For these species a lot of
techniques and tools (e.g. antibodies, primers) are commercially available to analyze effects on a
cellular and molecular level. However, one has to keep in mind that different inbred strains can
significantly differ in bone phenotype and healing characteristics. Genetically modified mice
provide a very interesting tool for bone and biomaterials research. By deletiorexpvession or
ectopic expression of a gene of interest its physiologicpatitological role or its pharmacological
effect can be investigated. Additionally, immunodeficient mice or rats are often used especially in
tissue engineering approaches because they allow for the investigation of human cells. Due to their
small size, mie and rats are mainly used to answer basic research questions in osteology and bone
healing. There are limitations in testing biomaterials because orthotopic implantation is restricted to
very small implants and functional implatésting cannot be perfoed atall. Furthermore,
biomechanical aspects are difficult to address. In addition the fast bone turnover and high capacity
of bone regeneration in these animals differ extremely from humans. Larger animals such as dogs,
pigs and sheep might be more shiéa They provide the possibility to test final orthopaedic devices
and to consider biomechanical aspects, which are extremely important in bone remodeling, healing

9
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and the interaction of bone with biomaterials. Furthermore, in large animals bone sttuctonesr

and healing capacity is more similar to humans. On the other hand experiments are much more
laborious and expensive and the analytical tools are limited. Transgenic or immunodeficient models
are not available. The talk will address the charesties of different animal models especially with
respect to bone structure and metabolism and will provide examples for animal models addressing

specific questions in bone and biomaterials research.

7. Animal welfare requirements for biomedical research
L Martini*, M Fini

Laboratory of Preclinical and Surgical StudieRizzoli Orthopedic Institute IRCCS - Bologna
Italy

* Corresponding author: Lucia Martini;meail addresslucia.martini@ior.it

The biomedical research require the use of animal models to test biomaterials before their
clinical application. The use of an animal model in an experimental test must be considered only
according to the 3R statement and coesid) the benefits in terms of animal welfare and quality of
science. The resulting societal benefits from the application of these concepts require an action not
only at local and national level, but most importantly at international level. The Interalati
Organization for Standardization (ISO) produced in the993 series concerning the
biocompatibility of medical device and materials contains a specific part on International Standard
on animal welfare: the 1ISO 10923part 2 animal welfare requiremie this ISO standard specifies
minimum requirements for the use of animal in biological testing; the first edition of the ISO 10992
part 2 was published in 1992 on the basis of the 3R statement and EC/609/CE, with a full revision
second edition in July 2®; while the first edition is focused on general concepts and aspiration
with few essential requirements, the revision is prompted on the basis that to promote scientific
validity is necessary to ensure animal welfare through all part of the study. ¥hedwesion of
ISO Standard 10993 part 2 promgt@od sciencéo minimize the use of animals and promote-non

animal tests, and when animals are used in a medical device evaluastudthmust be conducted

humanelyaccording to ethical and scientific &ments: the application digh standards of animal

careduring all tests and a specific declaration concerning the minimization of pain and suffering
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and distress and specific competence of personnel. The ISO statement require specific aspects on:
study design, animal species, bred and numbers that must be employed, sources of animal and
specific health status description, with the statement of human end point of the study and
description of euthanasia methods; in the strictly application of 3R concepS@ 1099
considers also the reuse of the animals. The statement of all these aspects promote a scientific
validity in studies design in biomedical research to avoid unnecessary use and suffering of animals.
The assessment of pain and stress inflicte@xperimental animals not only responds to an ethical
need, specific legal requirements and International Standard but can also serve to evaluate the
experiment in terms of cost/benefits, where the cost is represented by pain and stress imposed on
the ammals and the benefits is expressed in terms of scientific progress that is believed to be
achieved by the particular experiment. The veterinarian must balance his role between scientific
research and care of animals and ensure, with his cooperationllwébearch staff, a correct and
scrupulous evaluation of degree of pain and stress inflicted on experimental animals and animal

wel fare that are part imvivoewmerdyel esxperi ment emp

8. Cardiovascular Regenerative Medicine in a Small-Animal Model of Acute Myocardial

Infarction
C Venturd

Laboratory of Molecular Biology and Stem Cell Engineeringational Institute of Biostructures
and Biosystems, Bologna, Italgnd Cardiovascular Department, S. Orseldalpighi Hospital,

University of Bdogna, Bologna, Italy

* Corresponding authoCarlo Venturae-mail addresscarlo.ventura@unibo.it

While stem cells hold promise for cardiovascular repair, multipleackest, including poor
cell viability and delivery efficiency, uncertain fatevivo, and the needs f@x vivoexpansion, still
remain on the route to clinical application. In this study, we aimed at developing an effective
strategy to clear the hostimes i r on ment of a damaged heart and
remodel i ng” pri or t A disett@jection eflalhyaluronannngxpd estartofa t i
butyric and retinoic acids (HBR) into infarcted rat hearts afforded substantial camilaragpair
and recovery of myocardial performance, as supported by immunohistochemistry, Magnetic

11


http://it.mc255.mail.yahoo.com/mc/compose?to=carlo.ventura@unibo.it

Resonance and Positron Emission Tomography (mPET) Imaging. HBR restored SHRG
uptake, increased capillary density, lowered the number of apoptatimmyocytes and led to the
recruitment of endogenous Sttepositive stem cells. In isolated rat cardiomyocytes and-5tro
stem cells, HBR enhanced the gene transcription of VEGF, HGF, KDR, Akt, antl, Rswell as

the secretion of VEGF and HGF. Tkeindings suggest the recruitment of myocardial and-Btro
positive cells into a prangiogenic paracrine circuitry of cardiac repair. In infarcted hearts, as well
as in isolated cardiomyocytes and Streells, HBR increased histone acetylation, comparnal
untreated samples, suggesting that this signature of HDAC inhibition by the butyrate moiety may
represent a major molecular trait for the transcriptional effect of the mixed BEséefinding that
efficient cardiac rescue can be chemically afford@tiout stem cell transplantation may pave new
perspectives in regenerative medicine. Currently, the needs of cell expansion will significantly
delay stem cell transplantation compared to the onset of infarction, and concomitant sa#rring
contribute tothe development of heart failure. Myocardial injection of HBR, affording early and
sustained cardiac repair during theute phase of a heart attaokay be the prelude for autologous

stem cell transplantation to enhance kbagn potential for cardiovastar cell therapy.

AISAL GRANT 2010

Electrophysiological and behavioral characterization of bortezomib-induced painful

peripheral neuropathy in mice.
V A Carozzi*, C Renrd, P Rhe& D Gallog, S G Dorse$; G Cavalett]

Neuroscience and Biomedical Tectiogies Department, University of MiléBicocca, Monza
(MB), ltaly; University of Maryland Center for Pain Studies, School of Nursing, University of
Maryland, Baltimore (MD), USA.

* Corresponding author: Valentina A Carozzinail addressvalentina.carozzil@unimib.it

Bortezomib (BZ) is a potent and selective firsiclass proteasome inhibitor that is mainly
used for the treatment of relapsed, refractory multiple myeloma. Peripheral neuropathg €é°N) i
significant side effeadf BZ-based chemotherapy and since it is one of the major reasons for a dose
reduction and discontinuation of ligaving therapy, its mechanisms remain poorly understood.
12
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Metabolic changes resulting from the drug accumulationhe dorsal root ganglia (DRG) and
mitochondrial disregulationsiay contribute to the pathogenesis of the painful, axonal, sensory
distalneuropathy. Moreover Bihducedpain is associated with deficits of all 3 major fibre types
(AB, Aé4, and C).We have characterized the pain sensations prodbgel weeks of intravenous

administration of BZ in balz mice assessing:

- changes in mechanical/thermal thresholds through behavioral tests;
- changes in the electrical activity of wide dynamic range neurons of the spinal dorsal horn of
the spinal cord bglectrophysiological recordings.

BZ induced the development of significant mechanical allodynia starting from the first week of
treatment to the end of the experiment. Moreotrer,electrophysiological assessments performed
in the spinal dorsal horrevealed that, despite the incapacity of the drug to cross the -hicoal
barrier, it resulted in an increase in the activity of the wide dynamic naag®ns, particularly
after light stimulations of the hind pa®ur results demonstrate that the chroreatment with BZ
produces a painful neuropathy in a mouse model. Therefore, this model will enable us to conduct
further mechanistic studies of B2lated antineoplastic activity, peripheral neurotoxicity and pain
and can be used as a reference in the ipreal discovery of new neuroprotective as well as of
anal gesic compounds. This work was partially
degli Ani mali da Laboratorio”.

ORAL PRESENTATIONS:

1. Cnidarian models for nanotoxicology

A Ambrosonet, L Mattera, V Marchesano, A Ting; Tortiglione
l stituto di Cibernetica *“E. Caianiello”, Cons
80078 Pozzuoli, Italy

* Corresponding author: A Ambrosonen®il addressa.ambrosone@cib.na.cnr.it

In the emerging area of nanotechnology a key issue is related to the potential impacts of the

novel nanomaterials on the environment and human health so that this technology can be used with

13


mailto:a.ambrosone@cib.na.cnr.it

minimal risk. Specificallydesigned to combine on a single structure multipurpose tags and
properties, smart nanomaterials need a comprehensive characterization of both chemicophysical
properties and adequate toxicological evaluation, which is a challenging endeavaur.viine

toxicity assays that are often employed for nanotoxicity assessments do not accuratelyrpredict
Vivo response. To overcome these limitations and to evaluate toxicity characteristics of cadmium
telluride quantum dots in relation to surface coatings, we eanployed the polyplydraas model
system.Hydra vulgaris(Cnidaria, Hydrozoa), is a dipoblastic animal, at the base of the metazoan
evolution, composed of just two epithelial cell layers (an inner endoderm and an outer ectoderm
facing the low ionic stmegth medium) with few interspersed specialised cell types, a neuronal net
controlling functions and physiology. This structural complexity, simpler than vertebrates, with
central nervous system arghecializedorgans, but much complex compared to cultuceds,
makesHydra comparable to a living tissue which cells and distant regions are physiologically
connected. Herein, by testing CdTe nanocrystals (QD) of different surface coatings, we investigated
the impact of QD orHydra physiology and cell biologyin particular QDuptake, accumulation,
cellular and molecular effects were monitored in vivo, at whole animal level. We assessed acute and
sublethal toxicity by scoring for alteration of morphological traits, population growth rates, and
influence on theeagenerative capabilities of Hydra. Moreover, in order to evaluate the cytological
effects, we measured the cellular proliferation rate in presence of NCs. Looking for the induction of
signal transduction pathways, gene expression of key genes of cell ayyofgosis and oxidative
response were also examined after short/ -lemgn NC incubation. Thus by using different
approaches spanning from animal biology to cell and molecular biology we provide an exhaustive
biological evaluation of CdTe nanocrystalsisadissing their toxicological effects for living

organisms.

2. Osseointegration of a Resorbable Cement Containing the Radiopague Agent BaSO, after

Long-term Implantation
R Bindl**, S Schorlemmét P Augat, A Ignatiug

YInstitute of Orthopaedic Researd@nd Biomechanics, Centre of Muskuloskeletal Research,

University of Ulm, Germany*Traumacenter Murnau, Murnau, Germany

* Corresponding author: Ronny Bindkneail addressRonny.Bindl@uriulm.de

14


mailto:Ronny.Bindl@uni-ulm.de

Resorbable aicium phosphate cements are clinically used for bone defect treatment and
augmentation of osteoporotic bone in spine surgery. To control the distribution of the cements
clinically it is important to have good visualization of the materials undeayX To increase
radiopacity BaS@could be added. However, the biocompatibility of Ba$0Onot yet clear. The
aim of this study was, therefore, to analyse the influence of Ba8Qhe osseointegration and
biocompatibility of calcium phosphate cements. Two aemevere used: Kyph(Sind KyphO&+
BaSQ. The radiopaque cement contained 15% Ba&Oan additive. The cements were implanted
bilaterally under partly loaded or minimally loaded conditions, into the cancellous bone of the tibia
and the distal femoral cdgle of 20 adult female merino sheep. The sheep were sacrifices after one
(n=8), two (n=8) and three (n=4) years. Undecalcified bone histology and energy disperaive X
(EDX) analysis were performed. To evaluate the mechanical properties of the cements a
biomechanical indentations test was performed. To determine significant differences the Wilcoxon
test was used. Histological, there were no differences between the cement with or without BaSO
regarding the biological reactions and the material degradafier one, two and three years of
implantation. Both types of cements were completely surrounded by a bony lamella, without any
intervening connective tissue. Monand multinuclear cells with incorporated particles could be
observed near the implant fage. The cellular reaction was similar after one, two and three years
and did not invoke pronounced inflammatory reactions or osteolysis. The stiffness and hardness of
the implanted cements determined by the indentation test ranged betweEs0678/mm ad 29
66 N/mnf, but did not differ between the two types of cements and the different implantation
periods. The sel§etting, resorbable calcium phosphate cement KyPh@sealed excellent
biocompatibility and osteoconductivity after lotegyrm implantationThe addition of BaSgdid not
change the cellular reaction to the cement at the implantations site. There were no signs of an
increased inflammatory reaction. The degradation behaviour and the mechanical properties during
implantation were also not in#mced. It can be concluded that the addition of BaS0Id be an

option to increase the radiopacity of resorbable calcium phosphate cements.

3. Meeting the challenge of nanosafety with animal and cellular models.
E R Browrt, S Piscopo, R De Santis, RIPinto, | Zucchetti,D Mellilo.
Dept. of Animal Physiology and Evolution, Stazione Zoologica, Anton Ddtaples, Italy

* Corresponding author: Euan R Browramail addresseuanbrown2@gmail.com
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Nanomatemrls are becoming increasingly important in their applications and uses in many
industries, including consumer products and healthcare. Engineered nanoparticles represent a maj
part of this growth. However, an understanding of their toxicological piepdras not kept pace with
the exponential rate of increase of research into their synthesis, and application. Particularly, researc
into their behavior, impact and fate in aquatic environments is at a very early stage. We seek tc
address this problem s integrated collaborative project on defined engineered nanoparticles where
we relate their structure to function at successive levels of molecular, cellular, organismal, and
ecosystem organization. First of all we have used as a starting pdiht defined nanoparticles
(Si0; and ZnO) of 30 and 170 nM diameter which have been fully characterized by DLS (Dynamic
light scattering), and electron microscopy. Subsequently these NPs have beeprtestpdnel of
model membrane, cellular and animalgstems for which high quality biophysical and cellular
information is already available. The panel ranged from isolated mammalian cells, native marine anc
terrestrial animal cells (e.g ascidian blood cells), and wdzsienal fertilization and embryogical
developmental assays (Ascidians). The outcomes were measured by direct biophysical assay
biological membranes and membrane proteins (voltage clamp), phagocytosis assays and reproducti
success. Finally the location of NPs in cells and tisstgesresolved by electron microscopy. The
results show that ZnfNPs represent a significant hazard across the assay panel at less than 10 pg/m
whereas Si@NPs do not show crogsmnel effects. These results are due to the nature of the fixed
charges onthe surface of the NPs, and their effective diameter (170 nm particles have no significant
effects). The endpoint of the project is to fit this data into a multi component model. In so doing it will
fill an i mportant k nowl eedofj @ndycafer respandiblei nanbscienoes t |
and nanotechnologies research, which aims at future regulation by the EU (REACH Directive) and
Member states.

4. Pharmaco-toxicological assessment of polymeric core-crosslinked micelles with gradually

releasing paclitaxel

C. Canap¥, A Coppd, S Bussi, CJF Rijckerf, A Maiocchi®
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This work has been done in the framework of Meditrans project, an Fégrdted Project
funded by the European Commi ssion wunder -t he
based multifunctional materials and new prodtdt
crosslinked micelles with gradually releasing pasiel (PTX), codedPTXL2 PM have been
developed by UU with the aim of prolonging the exposure to PTX therapeutic levels and decreasing
the toxicity of cesolvents which are used in the current Taxol formulation. The aim of this work was
to asses the safetgharmacology and the toxicological profile of this nanomedicewaluating
behavioural, neurologicand autonomical responses (Irwin method) and determininiyléxemum
Tolerated Dose (MTD) after single intravenous administration tolCice. The PK of the
formulation was investigateafter single intravenous administration in CD IGS ritice treated with
a single dose of PTXL2 PM (20 mg/kg PTX) and with empty micelles formulation (PM) showed,
during Irwin test, slight and rapidly reversed signs dfitation, indicated by the minimal increase in
reactivity, irritability, vocalization, respiratory rate. The MTD was evaluated after simgie’enous
administration of increasing doses of PTXL?2
control were observed up to 86 mg/kg PTX dose level. Histopathologic examination mainly revealed
slightmarked vacuolation of liver Kupffer cells, dhigvacuolation of spleen macrophages and slight
kidney tubular cells microvacuolation, as result of pegylated nanoparticles clearance by macrophage
of the mononuclear phagocyte system. In the PK study (10 mg/kg PTX) blood samples were collectec
at 1, 4, 2, 48, 72, 96 h, and 7 days after treatment. Results indicated af,d)ha(Gnax value in
plasma of 100 pg/mL for total PTX (micellar bound + free PTX), and a plasma concentration of free
PTX of 20 ug/mL. Free PTX levels >1 pg/mL were still detectalggai72 h after treatment. These
data indicated that PTXL2 PM increased the systemic circulation time of PTX while in time PTX is
released and can exert its therapeutic activitysummary, this nanoparticulate formulation can
provide a useful dosage forfar PTX intravenous administration. Cristal Delivery is now taking the
step to further develop this highly promising platform technology into actual nanomedicines with a
clear added value for patients, clinicians and companies.
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5. In vivo gelatin microspheres distribution and release in experimental model of myocardial

infarction
L Guarind, M G Monti** G Imparaté® A Lucian?®, N Castaldy V Petrillo', C Natalé® P A
Netti*®, A Cittadini.

'Department of Internal Medicine and CardiovasculaeSms,University Federico I, Naples,
ITALY *; %Interdisciplinary Research Centre on Biaterials (CRIB) University Federico I, Naples,
ITALY; 3Center for Advanced Biomaterial for Health Care @CRIB.

* Corresponding authoMaria Gaia Monti email addres: mariagaia.monti@unina.it

Gelatin hydrogel microspheres (GHMs) are non viral vectors for gene and/or protein
delivery that were utilized to obtain sustained and controlled release of various drugsdargeti
specific organs. GHMs spherical shape seems to promote drug retention in the injured myocardium
better than other preparations. The purpose of this study was to set up a delivery technique of
GHMs in infarcted myocardium and to validate vivo dynamic of GHMs release Gelatin
microspheres were prepared using single emulsion method and encapsulation of hVEGH or IGF
was achieved by diffusional loadingats were anesthetized with Zoletil (20 mg/Kg) and Atropine
(0,05 mg/Kg), myocardial infarction (MI) & performed by ligation of the proximal left anterior
descending coronary artery and confirmed bysS& g ment el evation. Ten mi
of sterile suspension with 20 mg/@HMs was delivered around the infarct area in 10 small
injections. D verify the distribution oGHMs, 10 rds was treated with red labeled GHMs that were
localized and counted in frozen sections ten minutes after the treatment. To investigaite \datout
release, 40 infarcted rats were randomized to receive empty GHGIdMs embedded with IGE
or with VEGF or with a combination of bothiluman IGF1 and VEGF heart content was analyzed
at 1, 7, 14 and 28 days after the surgery with Western Blot and specific antibodies for human
isoforms. Some hearts were also processedhistology after 1, 7, 14 and 28 days from surgery.
Sections were stained with picrosirius red &tdMs were localized in normal and polarized light.

The microspheres were efficiently retained in the heart and homogeneously distributed in the
targeted aas of injection. After 1 day microspheres appeared packed at the site of the injection,
and after 7 and 14 days they were evenly distributed at the infarct borders. Some spheres were also
found in the remote area (< 8%). After 28 days microspheres wedetaxtable. Homogenates of

remote and peri infarcted zone showed a detectable amount of humdnal@®FVEGF after 1, 7
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and 14 days after delivery that was significant lower after 28.daythis experimental model,
biodegradable microspheres were hoprapusly distributed in the infarcted myocardium and
allowed an optimal delivery locally exposing myocardial tissue for a prolonged period and in an
appropriate concentration gradient.

6. Platelet gel preparation technique and its use in tissue repair processes in dogs; a pilot
study

A Pelagallt”, V Dragd M 1zzo?, B Lamagn3, L Avallon€', F Lamagnéa

Dipartimento di Strutture, hzioni e Tecnologie BiologichéDipartimento di Scienze Cliniche,
Facolta di Medicina Veterinaria, Universita degli StudNdh p ol i “ Federi co | I7”

* Corresponding author: Alessandra Pelagalipa&il address: alpelaga@unina.it

Platelet Gel (PG) is a substance that is created by pheresing piatej@asma (PRP) from
whole blood and combining it with thrombin and calciumotiter activators to form a coagulum.
This coagulum or "platelet gel" has an extremely wiglege of clinical healing uses from dental
surgery to orthopaedics and plastic surgery in human. Also in veterinary medicine in the last years
platelet gel has beeprepared in order tgpeed upand improve the process ofregeneratiorof
mesodermaiissueghroughthe releasef importantgrowth factorsThe literature reports about this
report success of platelet gel application in horses. Differently very poa lgetfature on canine
platelet gel. The purpose of this study was, therefore, to evaluate the efficacy of platelet gel
preparation technique and its use in tissue repair processes in dogs. The study was carried on nine
clinical cases of dogs received e tClinic of School of Veterinary Medicine in Naples. A baseline
hematocrit and platelet count was obtained from each in order to exclude coagulation deficit. Then
20 ml of whole blood was drawn from each dog and drained into a sterile citrated tubef. tHalf
total blood volume was used for the preparation of autologous thrombin. Blood (10 ml) was
centrifuged at 18@ 800 and 1500 rpm in order to obtain platelet concentrate. Then, a sterile plastic
dish was coated with the platelets and the activatdddmiadded to the PRP after placing it in the
dish. The gel obtained was then placed over the wound in the different clinic cases. The dogs were
checkedafter 1520 days after surgery with different results. nmany casesthe responsewas
optimal. The man difficulties are given the actualroot of thegel, which is madedifficult by the
absenceof mechanicalrestraintby the tissuesoverlying. Theeffectivenessof platelet gelwas

highlighted particularly in the early stage®f the healing processallowing the activationof
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coagulationphenomenan a more rapid. In conclusion, it is possible to sthat the angiogenic
action of platelet gelin promotingnonspecific cellular respons&ould allowits useto facilitate

andaccelerata procesghatalso usesther sourcesf supply(stem cells, etc.).

7. Effect on proliferation and osteogenic differentiation of hMSC by sol-gel composite
scaffolds

M G Raucct, V D" Sumtino, LAmYrosio
Institute of Composite and Biomedical Material€.N.R.,Naples, taly

* Corresponding authoMaria Grazia Raucce-mail addressmariagrazia.raucci@imcb.cnr.it

Tissue engineering represents a new field that aims to growplernthreedimensional
tissues or orgss to replace damaged tissukscraniofacial field, the tissue engineering approach
relies on the principle that mesenchymal stem cells (MSC) are virtually capable of generating all
craniofacial structures. Cells with characteristics of adult stem ltalle been isolated from bone
marrow (BMSC) the dental pulp (DPSC), and the periodontium (PDLSCs), and they all have an
osteogenic potential. Organigorganic hybrid materials obtained by -gml methodmnight provide
promising scaffolds to support bone eegration.The aim of this research was to develop and to
evaluate the osteoconductive properties of hybrid composite HA/PCL scaffolds synthesized by sol
gel methodHydroxyapatite/Polycaprolactone (HA/PCL) composite scaffolds were prepared-by sol
gel metlod at room temperatureBiological analysis was executed to evaluate the bioactive
potential of the hybrid composite material by the Synthetic Body Fluids (SBF) biomimetic
approach.Finally, the response of two different lines of human Mesenchimal Stds (G&ISCs)
in terms of cell proliferation and differentiation into osteoblastic phenotype was evaluated by using
Alamar blue assay, and Alkaline phosphatase activity. The morphology -Gica#ibld constructs
was analyzed by scannimfectron microscopySEM) and histology (hematoxylin and eosin stain)
after 15 and 35 day®iological analysis by SBF treatment shows tihet presence of a bioactive
component such as the nanoscale HA particles in the composite materials improve the development
of an apatié coating.Moreover, cell proliferation strongly increased over culture time \aith
significant difference between BMSC and DPSC cell lines and between the cells growth in the basic
medium and the cells growth in the osteogenic mediaunthermore, the stfald supports the
osteoblastic differentiation of BMSC. Meanwhile, DPSCs showed lower amounts of ALP, maybe

20


mailto:mariagrazia.raucci@imcb.cnr.it

due to their origin (dental pulp).tAlay 15, SEM micrographs show tltals migrated through the
pores into nearly every corner of the scaffoldl avere able to adhere and to proliferatdo the

wall of the pores (Figure 1). Our results indicate that tissue engineering by means of hybrid
composite HA/PCL scaffolds represent a new therapeutic strategy to repair craniofacial bone
defects and may hava strong impact in the treatment of patients affected by complex craniofacial

defects.

8. Detection of polymer-specific antibodies for in vivo biocompatibility testing: Comparative

experience from different animal models
M Schlosser*, L Wilhelm?, U Waschug, A Hoené, M PatrzyK, H Goldmanf, R Zippef

YInstitute of Medical Biochemistry and Molecular Biology, University of Greifswald, Greifswald,
Germany?”Department of Surgery, Hospital Demmin, Demmin, GermaDgpartment of Surgery,
University of Geifswald, Greifswald, GermanyAesculap AG & Co. KG, Tuttlingen, Germany;
>Department of Surgery, Elbland Hospital Center, Riesa, Germany

* Corresponding author: Michael Schlossemail addressschloser@unigreifswald.de

Polymers are widely used as biomaterials. Once thought to be inert, they were found to be
prone to inflammatiofinduced biodegradation by phagocytes and T lymphocytes. In contrast, little
is known about humoral immune reactions agapolymeric implants with conflicting clinical case
reports regarding specific antibodies (Abs). However, these contradictory results are probably due
to caseto-case heterogeneity and different assay sensitivity. Animal models could therefore help to
study the phenomenon of matergdecific Abs. The following polymers were examined in vivo:
(1) polyurethane (PU), cellulose acetate (CA), regenerated cellulose (RC) biosensor membranes,
implanted s.c. in rats; (2) collagenated polyethylene terephthal@®ET) vascular graft segments,
repeatedly implanted i.p. with or without complete Freunds Adjuvant (CFA) application in mice
and rats; (3) collagengelatine or HSA-coated PET grafts and uncoated polytetrafluoroethylene
(PTFE) grafts, implanted i.m. irats; (4) 3 differently constructed collageoated PET vascular
grafts, implanted functionally in pigs; (5) 2 P#ased vascular grafts coated with gelatine or a
resorbable polymer mixture (lactide, caprolactone, glycolide), implanted functionally ip.shee
Serum Abs were detected by enzyme immunoassays with material particles or segments as targets.
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PU, CA and RC induced Abs in rats with varying immunogenicity and considerable individual
variability. The same was found for PET in mice, rats, pigs andpsheiéh different kinetics
depending on species and implantation site. CFA application, simulating a bacterial infection, as
well as repeated implantation boosted Ab levels. Ab kinetics was influenced by graft coating in rats,
sheep and pigs, and by grafinstruction in pigs. Furthermore, a possible association oP&i

Abs with local tissue reactions was found in pigs. In contrast, no Abs were detected for PTFE or the
resorbable polymer. While antigenic structures of polymers remain unknown, micigsasnd
leachables due to biodegradation may be immunogens. Especially phagocytic cells are involved in
inflammation and can act as antigaresenting cells. Further studies are needed to clarify a possible
clinical relevance of these Abs. However, theutts indicate that the humoral immune response
could be a additional parameter for in vivo biocompatibility testing and demonstrate the importance

of animal studies.

9. In vivo effectiveness of a hybrid vascular graft fabricated using a combination of
electrospinning and fused deposition modeling

C Spadaccid’, A Rainef> F Nappi*, P Sedati®, F De Marc8, S De Porcellini§, M Chelld', M
Trombettd

! Area of Cardiovascular Surgery, Center of Integrated Research, University CamyMsdiio of
Rome,via Alvaro del Portillo 200, Rome, Ital§ Laboratory of Chemistry and Biomaterials, Center
of Integrated Research, University Campus-Biedico of Rome, via Alvaro del Portillo 21, Rome,
ltaly; * Biomatica Ltd, Via Giacomo Peroni 442/444, 00131 Roméy;ltaFondazione Girolamo
Orlando C.so Umberto 1°, 85020Pescopagantialy; ®> Area of Image Diagnostics, Center of
Integrated Research, University Campus-Biedico of Rome, via Alvaro del Portillo 200, Rome,

ltaly; ®lstituto Regina Elena, Rome, Italy

* Corresponding autho€ristiano Spadaccjemail addressc.spadaccio@unicampus.it

To test the in vivo effectiveness of a newly developed bioactive tissue engineered vascular
conduit fabricated usingcomhnation of electrospinning and fused deposition modekntubular
bioactive poly(l-lactide) electrospun scaffold reinforced with a sidAglay e r helical
caprolactone) coil was produced by means @amputer Aided Tissue Engineering approach,
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combning electrospinning and fused deposition modeling techniques. Vascular prostheses were
engineered to release heparin with a sustained profile and implantedo, following in vitro

testing, as an aoraortic bypass in a rabbit model. Briefly, the argnal aorta was exposed
through a midline abdominal incision. After partial clamping of the vessel using a sidebiting clamp,
engineered grafts of 4 cm in length were sutured in art@sile fashion to the aorta to realize an
aortcaortic bypass. The air tract among the two anastomoses was then ligated to ensure that all
blood was supplied through the graft. Grafts were explanted 14 days after implantation. 10 days
before sacrifice animals underwent CT scanning with intravenous contrast agent and- volum
rendered reconstructions were obtained. Scaffolds were explanted and routinely processed for
histologic analysisArmored scaffolds showeoptimal mechanical and suture retention properties
Heparinrelease profile showed an initial releasing burst enfttst 24 hrs followed by a sustained
release after 4 weeks. Analysis of CT scans and 3D volume rendering demonstrated patency of the
graft implanted with adequate distal run off. Histology following explantation showed adequate
endothelialization with #ttened cells lining on the luminal surface of the tubular structure. No
signs of thrombosis could be detected. The outer layer of the prosthesis was populated by elongated
cells resembling smooth muscle cells. We developed a tailored engineered devitecafercome

the hurdles commonly hampering vascular grafts, thrombogenicity and lack of mechanical strength.
Differently from other approaches, we did not-pezd scaffolds with autologous cells. On the
opposite, we focused on the optimization of thentimetic design of the scaffold and its
differentiating abilities. The rationale underlying this study concerned the possibility to exploit the
endogenous reparative capabilities of the body and to guide these regenerative resources toward

tissue restoran by means of a tailored absorbable material.

10. Hydroxyapatite suitability for rat and rabbit implantation

K B Violin'*, T S Goid, D S Gouveij C Ribeird, J C Bressianj A H A Bressiarii

Material Science and Technology Center/IPEN, S&o PaBldBrazil; “Center of Engineering,
Mod. and App. Soc. Sciences/UFABC, Sto An&ié, Brazil

* Corresponding author: K B Violin,-mail addresskalanviolin@gmail.com

Given the differences of laboratory animalzesand metabolism, to evaluate propeny
vivo hydroxyapatite (HA) based implants, the latter must suit and fit appropriately the model to
recover the most from it during specimen analyses. Two types of HA based implants were
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evaluated, one consisting afma c r o p o r -GQPs(MHAApraéessed by direct consolidation

using the protenaction technique, a globular protein based consolidation with ovalbumin, and one
HA nanopowder with addition of Mg2+ 0,36%wt (NHA) synthesized by neutralization method,
inside a ultrasound bath. The MHA sample shape to implant in the animal model was obtained
cutting the consolidated material with a cardl of 4mm in diameter, the NHA was used as
powder. For in vivo test rats Wistar and rabbits NZ white were available. Thentrsurgery were
performed under deep anesthesia with pharmacologic association of xylazine/ketamine 5mg/kg
35mg/kg respectively for rats and xylazine/pentobarbital 1malkgg/kg respectively for rabbits,

the osseous defect were performed withadrdldr 2 mm i n rat®“s femur anda
post surgery a pentantibiotic 0,2mL/animal prophylactic and morphine 10mg/kg analgesic were
injected. Rats were evaluated after 4 weeks and rabbits after 8 weeks. Porous scaffolds such as
MHA, has limitations concerning the size of the sample, as increased fragility in small sizes,
making the adjustment to cut a sample in 2mm diameter very difficult and unpromising. Although
2mm bone defect I i mi t i n cross secttiimptantso f r
properl y. On the other hand rabbit“s tibia
nevertheless in large implant sites, particulate materials are difficult to not collapse in bone defects
bi gger than 2mm. The 2snmablateHold tha povedér compactédsn sifue mu
besides its higher metabolism which | ead to
some particles of HA, inside the repaired bone in process of remodeling. Furthermore during the
bone repair oMHA in rabbits could be observed bone in growth inside the pores towards the center
of the implant. Due the small size and faster metabolism rats are best fit to test implants of
nanopowder while rabbits for having larger long bones and slower metabokstmest fit to
evaluate macroporous implants. Hence the laboratory animal choice should fit the implant sample

by its features not the opposite

11. Morphometric analysis of local inflammatory reactions after simultaneous implantation of

modified titanium implants: A model for comparative evaluation of biomaterials

U Walschu$, A Hoené, M PatrzyK, A Kochanowski, B NeukircH, L Wilhelm?®, K Schrodet, R
Willumeit®>, H G Neuman®) M Schlosser
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Biomaterial implantation causes an acutd ahronic inflammatory response at the implant
site mediated by different immune cells like macrophages and lymphocytes. These reactions,
characterized by broad individual variability, can influence biocompatibility as they affect implant
integration andiofunctionalization. For comparative analysis of local inflammation as part of in
vivo biocompatibility testing, a model is presented combining simultaneous implantation of
different samples into the same experimental animals with morphometry for quantiégults. Up
to 4 different implants were simultaneously implanted i.m. in rats-ifi@tant tissue samples were
retrieved after 3 time points from randomly selected animals. Immunohistochemically stained
inflammatory cells were counted by digital igea analysis. This approach was evaluated and
refined using Ti plates with (a) 2 different calcium phosphate (CaP) layers, (b) 3 different-plasma
polymerized allylamine (PAAAmM) films, and (c) 2 different phospholipid coatings. Examination of
CaP layers rewaded that numbers of total & tissue macrophages, total T cells and antigen
presenting cells on days 7, 14 and 28 decreased or remained constant for hydroxyapatite but
increased for brushite. Evaluation of PPAAmM samples, with day 56 instead of day 28 as las
experimental day, showed that different plasma parameters caused varying film properties resulting
in differences in the tissue reactions. Using the same study period, phospholipid samples were
comparable to controls for all examined cells. Thus, aetivdIK cells, activated T cells, mast cells
and fibroblasts were subsequently analyzed and revealed higher reactions for phospholipid samples
regarding NK cells, mast cells and fibroblasts. The results demonstrate that simultaneous
implantation is a suitabldesign for comparative examination of local inflammatory reactions as it
reduces individual variability and animal number. Furthermore, digital image analysis was found to
be invaluable for quantitative analysis and should be standard for histologyratbrials research.
The chosen study period (7, 14 & 56 days) and panel of cell types (macrophages, T lymphocytes,
antigenpresenting cells, NK cells, mast cells and fibroblasts) provide a comprehensive and
customizable format for analysis of shahd bngterm local inflammation after implantation. This
model should be useful for a wide range of materials.
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POSTER SESSION:

1. Nano-toxicity and embryonic development
M Tussellio!, N De Marcd, SFuscd, P Netti?, R Talevit, R Carotenutd*
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The use of nanoparticles (NPs) useful for different applications such as cosmetics, clothing,
food and drug delivery collecting a keen interest in. In particular, the NPs in medicine have a
unique opportunity to overcomeethcellular barrier to direct molecules to specific targets, for
example, drugs used in chemotherapy. To promote the proper development of these
nanotechnologies is essential to clarify the potential consequences to human health associated with
exposure othe NPs. The main concern is the small size of nanoparticles and the possibility that
they can be internalized in a manner not appropriate in relation to their physical and chemical
properties and the nature of the target cells. The uséeabpus laevimodel system, allows to test
the possible toxicity of nanoparticles in vivo, evaluating the effects on embryonic development. For
this purpose we used two different protocols of administration, microinjection in the early stages of
development and the caat phases. New type of polystyrene nanoparticles (PSNPs) of 48 and 100
nm, were microinjected into one blastomere efell stage embryos. The morphology, the
mortality rate and the expression of the mesoderm markers were analyzed. Embryos from the stage
35-36, were exposed to different concentration of 20nm NPs already used in medicine (Au, Ag,
Fe;O4 and SiQ). All embryos treated present malformations of the head, gut and tail. Moreover
embryos treated with NPs of Au, Ag,#R and SiIQ showed specifi malformations of the skull
cartilage and the respiratory system. All treated embryos have a shorter body length compared to

the wild type control, particularly those treated with SiOnly the embryos treated with Ag NPs
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or microinjected with PSNPs va a high mortality rate. These preliminary data suggest a toxic but

not lethal effect on the embryos treated under these conditions.

2. Delivery of growth factors by gelatin microspheres in experimental heart failure

N Castaldd, M G Mont*, G Imparaté®, A Lucian?®, L Guarind, L Lippo’, P A Nettf3, A
Cittadini', L Saccd

'Department of Internal Medicine and Cardiovascular Scierdeijersity Federico Il, Naples,
ITALY ; %Interdisciplinary Research Centre on Biaterials (CRIB) University Federidg Naples,
ITALY : *Center for Advanced Biomaterial for Health Care @CRIB,

* Corresponding authdvlaria Gaia Montj email addressmariagaia.monti@unina.it

Strategies to prevent adverse left ventricuamodeling after myocardial infarction have
included several traditional approaches and novelbesled or gene therapiddelivery of growth
factors in posinfarction heart failure has emerged as a valuable alternative strategy. Our aim was
to investigée the effects of sequential release of Vascular Endothelial Growth Factor (VEGF) and
Insulin-like Growth Factofl (IGF-1) from biodegradable gelatin microspheres in experimental heart
failure. Rats with moderate myocardial infarction (MI) were randomizedreceive empty
microspheres, microspheres loaded with {GBr VEGF, or a combination thereof. Myocardial
injections of microspheres were performed at the time of surgery and treatment lasted 4 weeks.
Echocardiography, LV catheterization, morphometristdlogy and immunohistochemistry and
molecular assessment of downstream mediators (Akt, eNOS, SRRE.) were assessed at the
end of the treatment period. Infarct sizes were 33+2%, 28+4%, 24+3% and 16+3 % in the MI, IGF
1, VEGF, and combination groupgspectively. IGFL attenuated LV remodeling, improved LV
systolic and diastolic function, increased myocyte size and reduced apoptotic deaths, capillary loss,
and indexes of inflammation. VEGF treated animals displayed a marked myocardial
neoangiogenesithat led to the formation of mature vessels if combined with-1Gdelivery.
Downstream effects of IGE were principally mediated by the ARITOR dependent pathway, and
both growth factors, particularly VEGF, induced a robust and sustained increase $f EN€1
and VEGF exerted complementary therapeutic effects in postinfarction heart failure. Biodegradable
gelatin microspheres provide sustained and controlled growth factor release locally exposing
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myocardial tissue without the side effects of systendmiaistration. Our results confirm and
expand on the concept that combining biomaterials and appropriate delivery of growth factors
represents a simple and effective method to treat ischemic heart disease. Further studies are neede«
to verify the validityof biodegradable microspheres dual growth factor delivery in larger animal

models, before implementing clinical trials.

3. Safety assessment of a Gadolinium liposomal formulation (Lipogad).
A Coppd, C Canape, R Celeste, S Bussi, A. MaiocbhFerraretb
Bracco Imaging Spa, Bracco Research Centeolleretto Giacosa (TO)taly

* Corresponding authoAlessandra Coppe@-mail addressalessandra.coppo@bracco.com

Gd-loaded liposomes represent an inrtoxeadiagnostic tool, yielding a marked contrast in
the MR images of the regions in which they distribute. Gadolinium based contrast agents currently
used are administered as concentrated solutions. As yet, there is no formulation based on liposomes
loadedwith a Gdagent, that may find applications in angiographic studies or as reporter of changes
in vascular permeability in solid tumorkipogad is a system based on a liposome containing a
concentrated solution of GdPDO3A (ProHance)Aim of this work wa to asses the toxicological
profile and safety pharmacology of Lipogad assessing the Maximum Tolerated Dose (MTD) and
the biodistribution after single intravenous administration to rats and evaluating behavioural,
neurological and autonomical responsasgither absence or presence of provoking stimuli (Irwin
method) after single intravenous administration to mi@€D study was performed administering
Lipogad at doses of 0.4 and 0.6 mmol(Gd)/kg. Clinical signs, body weight, hematology and
histopathology(lungs, skin, spleen, kidneys and liver) were evaludtedanimals died during the
study. No clinical signs were observed. A decrease in body weight gain was observed in Group 2
males (0.6 mmol(Gd)/kg) in comparison to Group 1 males (0.4 mmol(Gd)/kgxhiioges in
hematological parameters were noted. Lipidic vacuoles in liver and spleen macrophages was the
most remarkable histopathological finding. These vacuolated cells were not completely cleaned up
after the tweweek treatment free periobh the biodstribution study Lipogad was administered at a
dose of 0.2 mmol(Gd)/kg and rats were sacrificed at different time points, up to 7 d after
administration. Blood, liver, spleen, skin and femur were collected fotMSRletermination of Gd
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content (reportedsapercent of injected dosdh blood, the maximum value was observed 30 min
after dosing (100%). Maximum values in liver (21%), spleen (12%) and skin (0.3%) were observed
48 h after dosing and decreased 7 d after treatment (30 to 47% less). These Sunglyegs that Gd

is slowly eliminated, especially in liver and spleénthe Irwin study mice were administered with
Lipogad (0.2 mmol(Gd)/kg). A control group was administered with physiological solution.
significant differences were noted betweenenieated with Lipogad and controBased on these
results, Lipogad is not expected to cause alterations in behavioural, neurological and autonomical

responses.

4. Comparative staining technique for calcified bone with metallic implants
T S Goia, K B Violin, JC Bressianj A H Bressiani
Material Science and Technology Center/IPEN, Sdo PaBldBrazil

* Corresponding authoifami S Goiae-mail addresstamigoia@gmail.com

Unveiling the growth pattern of bonisgue after implantation, may help the development of
implants with specific features, besides establishing recovery time for each step during bone repair.
This study aimed to identify the bone remodeling in rats during repair after surgical implantation o
porous metallic implants with histological approach over calcified {ompéant samples using
different staining method$mplants of Tt13Nb-13Zr alloy with mean porosity of 30% and cylinder
shaped were surgically positioned in femurs of Wistar ratesrafl 10 weeks old. The animals were
euthanized on day 28 and bengplant samples were fixed with formalin solution, the blocks of
calcified tissue samples were prepared using Technovit® 9100 NEU resin and the histological
slides from the blocks were perfned using Isomet cutter and finally trimmed with sandpaper to
achieve the desirable thickness to perform staining and further analysis. The histological evaluation
were made using bright field of unstained (U) slides and hematexism (HE), toluidie blue
(TB) and Masson"s trichrome (MT) stained sl ic
slides the resin wasn-®"t w a sThesndorplolodical anslysisywas h  p
performed by optical microscopy, which followed fromMT, HE, TB. Each of these preparations
showed different features of bone repair. From all techniques the osteocyte nucleus was always

distinct and recognizable even with U slides, due to the resin impregnation and thickness of the
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slides. In comparison tthe three staining methods used the HE marked well the differences
between the osteocytes nuclei in purple and the surrounding bone matrix in pink, for the MT stained
slides the bone matrix got stained by two shades of blue, light blue for a new fomeedubd dark

blue for old bone, which pointed out the grade of bone remodeling that took place after
implantation. From TB slides the highlight were the metachromasia in bone matrix, which
presented as pinkish color in contrast to the blue staining of stftuetures. Besides differentiating

the several stages of bone maturation and remodeling was possible to evaluate the cell migration
and differentiation towards the center of the cylinder shaped metallic implant as well as the
intimacy of the bonémplart interface. The content of the bemeplant interface without fibrous

capsule which could be evident by HE, MT and TB showed a successfully osteointegration.

5. Electrospun grafts as guide for peripheral nerve regeneration: design and “in vitro”

validation
V Guarind, M A AlvarezPerez, \Cirillo, L Ambrosio
Institute of Composite and Biomedical Materials, National Research Council oiN&gies, Italy

* Corresponding authoNincenzo Guarinpe-mail addressvguarino@unina.it

Continuous biomaterial advances and the regenerating potential of the adult human peripheral
nervous system offer great promise for restoring full function to innervated tissue following
traumatic injury via synthetic nerve guidance catel(NGCs). An efficient promotion of nerve
regeneration is assured by the use of engineered scaffolds with morphological and chemical
properties which mimic the natural microenvironment of the healthy nerve. Recent studies just have
successfully proven #t fibers are capable of directing both in vitro and in vivo peripheral neurite
outgrowth. Fibre meshes with diameters at the size of a cell or smaller (< 20 um), produce faster
neurite outgrowth due to their similarity to the natural ECM fibrous orgaoizakikewise, the
combination of polymers exhibiting specific bioactive moieties, can promote favorable interactions
with neuronal cells in terms of adhesion and nervegoomvth. Here, we propose the design of
tubular platforms by electrospinning techuéqto realize modular structures as guide for nerve
regeneration. Blayer tubes were obtained by the overlapping of fibrous shells with peculiar

morphological (i.e, size, anisotropy) and biochemical cues (i.e, gelatin inclusion) (Figure 1): the
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luminal layer made of PCL and Gelatin is composed of longitudinally aligned nanofibres collected
onto a mandrel with controlled rotating rate (1€880D0 rpm). The outer layerandomly organized
nanofibers made of PCLwas obtained by wrapping fibres onto the jwesg layer until to form the
bi-layer system. The interaction with human mesenchymal stem cells (hMSC) was investigated in
terms of cell viability and neurogenic differentiation. Late cellular events such as neurite out
growth was ultimately studied by egific biological assays (RPCR and immunocytochemistry).

PCL micro and PCL/Gelatin nanofibres have been assembled to form tubular grafts with tunable
morphology by the fine setting of process parameters (i.e, polymer/solvent coupling, polymer
concentratn, flow rate and electric field) and tadorade electrospinning setups. We demonstrated
that cells feel the morphological signals due to either fibre size scale and anisotropy, as confirmed
by differences in early cell activities (i.e, viability). Morewy the presence of biochemical cues
strictly embedded into the fibres contribute to amplify the guidance effect of nanopatterning thus
assuring the advance of late cell activities (i.e, cell differentiation, neurite outgrowth, etc) over 14

days of culture

6. New Approaches to tissue regeneration in chelonians

E Merli*’, F Di lann#, | Pellizzon€ , F Burtini, V Conti*, E Scaltrit', R Ramont, G P Squassing
M Del Bu¢, SGrolli St

Dip. Produzioni animali, biotecnologie veterinarie, qualita e sicareegli alimenti, Facolta' di
Medicina Veterinaria, Universita degli Studi di Parr®ip. Salute animale, Facolta' di Medicina

Veterinaria, Universita degli Studi di Parmia/eterinary practictioner

* Corresponding authoElisa Merli, email addresselisa.merli@tin.it

Turtles, both in nature and in captivity, are often subject to traumatic injuries as a
consequence of predators*” attacks, bites fro
mo we r s "Whatevet the cause that has wounded limbs, head or carapace, healing is often
impaired by the slow tissue recovery typical of these animals. Current therapies are based on the use
of "nonrorganic” materials, such as resins, screws, nails and/or wireshdareatment of the
carapace, while bandages or dressing are applied to soft tissues wounds. Unfortunately, these
materials can sometimes create issues in term of tolerability and delay in tissue ibéaliagn of
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this research was the application radn-conventional techniques to soft as well as hard tissues
injuries of chelonians, in order to support and/or replace conventional therapies. In particular, our
efforts have been addressed to the optimization of a protocol for the preparation of tytembo
concentrates (TC), the equivalent of mammals Platelet Rich Plasma (PRP), starting from chelonians
blood samples. Platelet rich plasma is a platelet derivative rich of growth factors involved in the
processes of tissue repair, where they play a keg mol cell migration, proliferation and
differentiation. Furthermore PRP has an antimicrobial effect and reduces pain, thus improving
animal welfare. Platelet concentrates are routinely used in mammals for the treatment of both soft
and hard tissue lesion8s a further objective of our research, we have set up protocols for TC
application in chelonians as solution, gel or spray, depending on the therapeutic indications. To our
knowledge the literature does not report protocols for preparation of TC ileseplihe preparation

of TC necessarily differs from protocols developed for PRP preparation in mammals, since reptile
thrombocytes and erythrocytes are both nucleated. Thrombocytes partitioning into the plasma
fraction has required a two steps centritima protocol based on the use of Histopaque 1.077
(Sigma), leading to the recovery of 41.4% (n=11, SE=3.5) of whole blood thromboEtly&e3.C
preparation has been successfully applied on different clinical cases. In particular it has been
applied both agel and spray in head and limb lesions and in few cases of carapace damage, with
consistent tissue loss and exposure of internal organs. Although a larger number of clinical cases are
needed before conclusive results can be drawn, the outcomes so faedbdae strongly

encouraging.

7. Direct nanoparticle -protein interactions revealed using the hERG potassium channel as a
target for the screening of the environmental and cytotoxic effects of engineered

nanoparticles.

S Piscopp E R Brown
Dept. of Animal Phisiology and Evolution, Stazione Zoologica Anton Dohrn.

* Corresponding authoEuan R Browne-mail addresseuanbrown2@gmail.com

Despite increasing use, little is known of the impact of engineered néiotgszaon aqueous
systems. This knowledggap represents a major challenge as the cytotoxicity of these molecules
is largely unknown and they are undetectable in environmental samples by standard laboratory
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methods. Here we report results at the cebt mb r an e | evel using a h
throughput" s4etbdm pb artumen &mobybng Kidney (HEK) cells were
transfected with the hERG gene (the human Edgrgo Related Gene) which codes for the
Kv1.1 potassium ion clmmel. This intramembrane protein contributes to the repolarizing phase of
the cardiac action potential in active heart muscle. Transfected cells were subjected 4celhole
voltage clamp at -70 mV. An automated protocol tested membrane integdyacitance, and

the outward and tail currents of the hERG channel. Cells were superfused at 2 ml/min with a
system that permitted vibratiofree changes of superfusate solution without sedimentation of NPs.
We screened engineered dialysed filtereddx Silica dioxide nanopatrticles of 30 nm (§i@nd

Metal Basis dialysed Zinc Oxide (ZnO) of 30 nm at concentrations fred00 pg/ml.In controls,
membrane integrity, cell capacitance, leak and hERG currents remained stable for up to 1 hour
under whte cell voltage clamp. In 10 pg/ml  SiOnembrane capacitance and current was
unchanged while ZnO NPs at the same concentration caused a significant and reversible decrease
in activation of the hERG current that was consistent with a positive cimhegaction with the
inactivation gate. This effect was removed by-ip@ibation of NPs in 1% BSA.

We conclude that ZnO NPs are likely to have a direct action on the channel gating either by
slowing inactivation or by increasing the rate of opemihthe channel. At higher concentrations,

both NPs cause membrane breakdown (presumably by pore formation). This specific action at low
concentrations underlies the importance of wadlifined assay systems in assessing toxicology of

NPs and indicates protective role for serum proteins.

8. Invertebrate models to test in vivo advanced materials for biomedical application
V Marchesanb’, A Ambrosoné, T Pellegrind, C Tortiglioné

1'stituto di Ce€i baCNR Pdriuai, ItalEltalian Institute of Technology,
Genova, ltaly

* Corresponding author: Valentina Marchesanmail addressv.marchesano@cib.na.cnr.it

Due to their superior brightness, higher photostability and warrepectral emission compared
to conventional organic fluorophores, spherical and rod shaped fluorescent semiconductor

nanocrystals, also known as Quantum dots (QDs) or Quantum rods (QRs), are more and more used
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to probe biomolecular interaction in livingells, to study intracellular processes at singtdecule

level, high resolution cellular imaging, as well as for kegn in vivo observation of cell
trafficking, tumor targeting, and diagnostic. Because of the variety of well established or new
published nanocrystal synthesis, solubilization and functionalization protocols, and the diverse
experimental systems (cell lines, tissue or animals) used to test them, not general rules exist to
predict the interaction between nanocrystals and the targetederabbrane and the effect of long

term exposure. Evidences are cumulating that nanopatrticles plays active roles even in absence of
specific ligands and that factors such as size andjetae crucial for activation of cell responses
internalization and intracellular trafficking. Generally, live studies in higher vertebrates relying on
the injection of nanopatrticles into the bloodstream are limited by the opsonization process, namely
the coating of nanopatrticle surface by components of the circulation, such as plasma proteins. This
process renders the particle recognisable by the the red@ndlmthelial system (RES), which
provides to their phagocytosis. Alternative water solubilizatioates or colloidal stabilizating
coatings are also being proposed in order to avoid potential cytotoxic issues. Despite all efforts,
however, complete evasion of the RES by these coated nanoparticles has not yet been possible as
well as aspecific uptakBom non phagocytic cells, and alternativevivo systems to study the
cellular response to unfunctionalised nanoparticles are neAtdide base of metazoan evolution
Cnidaria have been shown amenable systems to study the interaction between nasopadicl

living systems. Here, by using two model organisms, the polyp Hydra vulgaris and the sea anemone
Nematostella vectensis, we assgsyivo the relationship between amiREG coated CdSe/CdS
core/shell QRs and cell uptake. By tuning the number oh@PEG molecules attached at the rod
surface and thus by manipulating the resulting surface charge at different pHs, we tuned the
capability ofHydra ectodermal cells to uptake QRs, from very high at acidic pH to zero at neutral
pH. Due to the extreme plagtability of the inorganic nanoparticles, tracking Qébelled
ectodermal cells over long periods of times led to the discovery of new migration dynamics and
intercellular trafficking events in the tentacles and subhypostomal region, monitored and
characerised both in normal growth and regeneration conditions. Moreover, here we monitored the
efficient labelling of N. vectensis along all developmental stages, from unfertilized egg, to the
planula, primary polyps and adult life, showing the feasibility 9hg innovative biological probe

to investigate in an unprecedented way biological phenomena
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