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Objectives: This work aims to establish Platelet Lysates (PL} as optimal source

+ af growth factors and other molecules that are vital for promoting cell prolifera-

ticn and differentiation pathways, eventually allowing the substitution FBS and/
or osteogenic supplements in culture media in bone tissue engineering strate-
gies. Furthermore we intend 1o design new approaches to incorporate PLs in
a scaffold material, as a hydroge! encapsulating the cells or as a coating for
30 porous structures, thus developing a tissue engineerad construct with en-
hanced/multiple functionalities.

Methods: Starch—polycaprolactone (SPCL) meshes were obtained by a fiber
bonding methed as previously described. PL gels were obtained by activation
of ptatelets coagulation cascade using thrombin dissolved in a calcium chloride
solution. Human adipose stem cells (hASCs) were obtained by enzymatic diges-
tion of lipoaspirates samples. hASCs were either seeded directly into the SPCL
scaffolds {control group) or into the scaffolds previously coated with PL gels or
suspended in the PL and then seaded in the scaffold and gellified. hASCs pro-
liferation and difierentiation was assessed after different culturing time points of
the constructs, by DNA and ALP quantificaticn and by RT-PCR and immuno-
hystolegical analysis.

Results: The preliminary results obtained sustain the hypothesis that growth
factors and other signaling molecules present in PL groups are actually ac-
tive and vital to initiate profiferation and osteogenic differentiation of hASCs.
DNA quantification and cell viability were similar and even higher in £L groups,
as well as early markers of osteogenic differentiation, such as ALP activity. Lat-
est time-paints revealed less noteworthy differences especially due to the pro-
gressive degradation of the PL gel.

Conclusions: PL represents a substrate and a delivery system of important
growth factors and cther signaling molecules, and therefore making these mal-
ecules available for cells within a tissue engineering construct provides an im-
partant enhancement of autologous bone tissue engineering strategies.
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Objectives: Total or partial meniscectomy has been the gold standzrd for the
treatment of degenerated/diseased menisci. Despite meniscal regeneration
represents a recent trend in tissue engineering, fundamental studies related
to humar: meniscus biochemistry and biemechanics are still scarce. This work
aims to caniribute in the knowledge of this tissue aiming at future clinical ap-
plications, namely the aspects dealing with the cellular phenotypes and density,
biomechanics and extracellular matrix compositicn,

Methods: Human tissue was obtained from local hospitals by means of surgery
or biopsy, in accordance with local ethical committee guidelines. The HMG's
were isolated from different donor (sex and age) explants or using an enzymatic
standard protocol. Micro-computed tomography (Micro-CT) of freeze-dried me-
niscus was carried out, Mistological (haematoxylin and eosin - H&E, trichrome
stain and toluidine blue stainings) analysis was performed for segmental char-
acterization of EGM and cells density, Dynamic mechanical analysis was carried
out for medial, anterior and posterior segments of meniscus (in PBS at pH 7.4).
Results and Discussion: Micro-CT analysis revealed that meniscus (freeze-
dried} possessed a mean porosity of 53%, a mean pore size and trabeculae
thickness of 85um and B0um, respectively. The cells isolated from meniscus are
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a mixed population of cells, i.e. fibrochondrocyte-iike and MSCs. The histologi-
cal evaluaticn has shown that meniscus ECM 1s composed of collagen-type 18
This tissue is fibrocartilagineous in nature and presented a higher cell density in
the periphery as compared to meniscus core. Cellular density among the differ
ent segiments (anterior, medial, posterior) of meniscus was quantified using the
H&E 2-D histological images.

Conglusions: This study has contributed o improve the knowiedge on menis-
cus biology and mechanical properties. Itis believed that these important issues
shauld be cansidered to develop adequate acellular and cellular strategies for
tissue engineer meniscus.
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STRUCTS

D, He! N.T. Huynh?, H. Auan', F, Zhang', M.L. Mather', N.G. Parker®, B.R. Hayes-
Gil, J.A. Crowe', ERA. J. Rose®, MJW. Povey*, S.P. Morgan’

IElectrical Systems and Optics Research Division, Faculty of Engineering, Uni-
versity of Nottingham, Nottingham, UK; 28¢chool of Food Science and Nutrition,
University of Leeds, Leeds, UK; :School of Pharmacy, Faculty of Science, Uni-
versity of Nottingham, Nottingham, UK

Objectives: Tissue scaifelds are an integral part of the tissue engineeting pro-
cess, assisling in the culturing of cells in three dimensions. It is imporiant to
understand bath the properties of the scaffold and the growtn of cells within the
scatfald. This paper describes a system 10 characterise scafiolds using acous-
tic techniques alone and ihe development of an ultrasound-madulated optical
tomagraphy system to study the growth of cells within tne scaffolds. The ulira-
sound modulated systern allows the effects of light scattering in relatively thick
tissue constructs {several mm} to pe reduced.

Methods: Acoustic techniques alone have been applied 1o characterise foamed
scaffolds manufactured from synthetic polyesters poly(lactic acid) (PLA) and
poly(lactic—co-glycolic zcid) 5PLGA} via a supercritical fiuid process. An ultra-
sound modulated optical tomography system has been used to image absorb-
ing and flucrescent obiects in gel scaffolds.

Results: Although joamed scaffoids are porous and therefore highly scatter-
ing to sound waves, resuits demonstrate that acoustic signals are detectable
through a 6mm thick foamed scaffold. Images of opﬁcally-absorbiﬂg materials
embedded in gel-based tissue phantoms will be presented demaonstrating thata
|ateral resolution of 250im and an axial resolution of ~90um can be achieved in
scattering samples. Preliminary results of non-linear acousto-optic modulation
will also be presented.

Conclusions: Combining optics and ultrasound can be used o obtain high-
rasolution optical images of highly scattering, thick tissue constructs.
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Objectives: Coilagen hydrogels have been extensively used as scaffolds for
corneal tissue engineering. However, corneal stromal cells differentiate inte con-
iractile fibroblasts in the fydroget in vitre culture, rather than keratocytes. The
aim of this study is to develop technigues i reguiate the contraction by either
chemical of topographical cues which mimic the native corneal environment,
and characierize the cellular feedback in prolonged culiure perlods via novel,
non-destructive monitoring protocols.

Methods: 5x10° human corneal stromal celis were seeded in coliagen hydrogels
with and without the incorporation of poly-factic acid aligned nanafibers. Anon-
destructive spherical indentation technique was used to examine the alteraticn
of the meghanical properties of the individual collagen nydrogel specimens un-
der different media respectively up to 28 days. The dimensional change of the
specimens caused by the cells’ cantraction was measured by optical coherence
tomography in paraliel. The quantitative-PCR with respect to the expression of
keratocytic and fibroblastic markers was conducted to cross-validate the ob-
served physical properties. It was revealed that stromal cells cuftured under
media with insulin and without serum exhibited constant elastic modulus and
gel dimension, indicating that contraction was suppressed, which was Gross-
validated by the expression af keratocan and ALDHS; whilst stromal cetls cul-
tured with serum demonstrated continuously increased modulus and reduction
of thickness, typical of contraction process. The presence of aligned nanofibers
veduced the degree 10 which the cells were able to contract the hydrogel con-
struets in a vertical direction, thus encouraging the cells cultured in fiproblastic
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media to behave more lixe nen-contractile keratocytes.

Conclusions: The alteration of culture conditions and the addition of topographi-
cal cues can regulate corneal stromal cell differentiation. This ¢an potentially en-
hance the field of corneal tissue engineering using collagen hydrogel models.
The ron-destructive maonitoring protacols provide convenient tools for observing
biological pheromenan for prolonged cuiture periods in the same specimen.
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Objectives: The primary chjective of this work was to investigate the poten- =
tial of 2D biodegradable mersbranes as supportive bioactive matrix for wound :
healing by studying the behavior of human fibroblasts on these membranes. -
Towards this goal, we developed & biomimetic mattix that incorporates struc- -
swral components of skin extraceliutar matsix {hyaluronan) and biochemical sig-
nals (RGDS epitope) 10 recreate some aspects of skin tissue niche. The RGDS
sequence is present in cell binding domains of extraceilular proteins (such as:
fibronectin) and is known to promote integrin-mediated cell adhesion.
Methods: The proposed bioactive matrices result from the self-assembly he:i
tween peptide amphiphiies and hyaluronic acid (HA), a major component of skin’
£CM. The RGDS sequence was incorporated in the peptide structure to provide
the matrices with cell-aghesive praperties. Cell cuiture was then performed and
the effect of the RGDS epitope on the adhesion, morpholegy and proliferation:
of primary human dermal fibroblasts was followed respectively by, scanning
electron MICroscopy, immunostaining and DNA quantification. -
Resuits: Cell responses 10 RGDS matrices were compared to matrices contain-;
ing DGSAH (scrambled sequence that does not promote cell adhesion). When:
cultured on membranes without the cell recognition epitope RGOS, fhuman
dermal fibroblasts showed lower adhesion to the matrices when compared-to
the cnes containing RGDS. SEM analysis showed adherent celis on the RGDS
matrices and the presence of filopcdia which are known to be invalved in:the:
requiation of cell migration. [

Conclusions: We expect ihat the proposed piodegradable bioactive matric
could offer significant potential in skin regeneration strategies and also as mo
systems for fundamental mechanistic studies in wound remodeling.
Acknowledgements: Daniefa S. Ferreira acknowledges the financial sUppoT
received from Fundagdo paraa Cigncia e a Tecnologla (PhD schalarship SFAH
BD/44977/2008. i
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Objectives: Cardiovascular implants must resist thrombosis. Po'-yhedral-;
gomeric-silsesquioxane-poly[carbonaie—urea)ure’thane (POSS—PCU) nanog
posite polymer has demonstrated suitable properties for cardiovascular
cations. L-arginine is recognised as a significant amino acid with antict?ag
properties with a link to nitric oxide synthesis. \Water soiuble arginine is imm<
tized within the polymer via nanoparticles thus presenting & novel surface.

fication method for bloed contacting polymers. The study aims to determif
antithrombogenic properties of Arginine-POSS-PCU. :

Methods: Argining was reacted with arnine functicnalized fumed sitican
ticles using fmog chermistry and incorporated inio POSS-PCU at 5-89%WW
tace properties of Arginine-F‘OSS—F’CU samples were determined using Fl
XPS. A thorough investigation of whole blood kinetics on Arginine-P
was performed with Thromboelastography polymer coated CUpPS- Flage!ei$
introduced onto Arginine-POSS-PCU sampies and incubated for 90mins
on a shaker before platetet adnesion morphology with SEM and the chas
platelet activated factors were determined with ELISA. Plasma from W leb
was also introduced onto Argining-POSS-PCY ard the changes i PG




