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Scientific Programme Schedule Sunday

Room 0.4

YSF Workshop ~ Chairs: Arn Mignon and Nicola Contessi Negrini

14.00 - 14.30 Crossing the academia -industry bidirectional border: a route for
innovation and competitiveness, Zeinab Ta hmasebi, Tony Feliciano, Rong Wang,
Catarina Coelho and Gerard Cadafalch

14.30 - 15.00 Academia & industrial research; the approaches and positions of

young scientist , Maarten Honing

15.00 7 15.30 The Continuous Quest for Innovation, Dirk Bontinck
15.30 - 16.00 Coffee Break  Lobby

16.00 - 16.30 How to publish journal articles, Neil Hammond

16.30 - 17.00 The adventure of starting a spin - off company: Ultroxa
polymers,  Victor de la Rosa

17.00 7 17.30 Round table discussion & QA

17.30 - 17.45 Closing

Auditori  um 1
18.00 - 18.30 Opening of the Annual Meeting of the European Society for

Biomaterials, Pamela Habibovic, Joelle Amedee & Joost van den Akker

La Bonbonniére

19.00 - 21.00 Welcome Reception



Scientific Programme Schedule Monday

Auditorium 1 i Plenar y

08.30 -08.45 Welcome, Rianne Letschert - Rector Maastricht University

08.45 -09.30 Contrasting nanomedicine claims versus human clinical

performance: why such disconnects? , David Grainger, Chair: Marc Bohmer , Sandra
Hofmann

09.30 -10.15 ESB George Winter Aw ard 2018 : Role of Functional Polymers in the
development of Biomaterials for Application in the Biomedical Field , Julio San

Roman, Chair: Liz Tanner, Matteo Santin
10.15 -10.45 Coffee Break  Trajectum & Expo Foyer

Auditorium 1 - Parallel session

CREATIVE ENGINEERING IDEAS

Chair: Liam Grover , Niloofar Tahmasebi

10.45 -11.15 Bioinspired functionalisation of soft materials: materials and
strategies , Katharina Maniura

11.15 -11.30 Thermoresponsive nanofibers for engineering supramolecularly
assembled tissue subs titutes,  Andrea De Pieri

11.30 -11.45 Microfluidically generated single cell microgels as pericellular niches

with temporally controlled biochemical and biophysical properties, Jeroen Leijten
11.45 -12.00 Macromolecular crowding, mechanical stimulation and o Xygen
tension in tissue engineering - A step closer to cell -assembled

biomaterials, Diana Gaspar

12.00 -12.15 Thermo -responsive macrocarriers containing polycaprolactone

grafted with Poly(N -isopropyl acrylamide) for cell culture, Linh Nguyen

12.15 -13.15 Lunch Break Trajectum & Expo Foyer
13.15 -14.15 Poster session A Trajectum & Expo Foyer

14.15 -15.00 Jean Leray Award 2018 . Meta -biomaterials , Amir Zadpoor,

Chair: Gino Ambrosio, Aldo Boccaccini

15.00 -16.00 YSF General Assembly, Sandra van Vlierberghe

16.00-16.30 Coffee Break  Trajectum & Expo Foyer



ELECTROSPINNING TECHNIQUES & APPLICATIONS

Chair: Elisabeth Engel,  Marzia Brunelli

16.30 -17.00 Electrospinning techniques & possibilities, Fang Yang
17.00 -17.15 Bioinspired topographically -tailored electrospu n substrates for
studying mesenchymal stromal cell behaviour, Beatriz Monteiro

17.15 -17.30 Future trends in the electrospinning technique: The importance of

using of benign solvents, Liliana Liverani
17.30 -17.45 Experimental and Computational approach of ¢ el l sé6 distribution
during culture in a 3D porous electrospun scaffold, Foteini Kozaniti

17.45 -18.00 Combining melt electrowriting of microfiber meshes with
aggregated chondroprogenitor cells stimulated with GDF - 2 to enhance cartilage

tissue engineering, Florencia Abinzano

Auditorium 2 - Parallel session
3D -PRINTED PERSONALIZED ORTHOPAEDIC IMPLANTS
Chair: Liesbet Geris, Holger Jahr

10.45 -11.15 Biodegradation Behavior, Infection Prevention, and Bone

Regeneration , Amir Zadpoor

11.15 -11.45 Towards a standardise d and personalised in - vitro tool for
6functional & t epsnted (nan)deyradatdeldrthopaedic implants, Jan
Schrooten

11.45 -12.00 3D additive manufactured scaffolds with antimicrobial activity for
tissue regeneration, Maria Camara -Torres
12.00 -12.15 Functionalization of poly(vinyl) alcohol fibers with polymeric

brushes for reinforcement of calcium phosphate ceramics, Daniela Petre

12.15 -13.15 Lunch Break Trajectum & Expo Foyer
12.45-13.15 Corporate  rapid fire session , Chair: Jan de Boer
13.45 -14.15 Poster session A Trajectum & Expo Foyer

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

BIO -MOLECULAR SELF -ASSEMBLY FOR BIOMATERIALS DESIGN

Chair: Jacek Wychowaniec

16.30 -17.00 a-sheet forming peptide hydrogels: From self -assembly to functional
biomate rials, Alberto Saiani

17.00 -17.30 Biomimetic Polymer -based Self -Assembled Biomaterials, Sebastien

Lecommandou



17.30 -17.45 Biomimetic self -assembly of functional gold nanoparticles, Nonappa

Nonappa

17.45 -18.00 Biomimetic Nanostructured Polyurethane -based P atchy Colloidal
Particles to Combat Biofilm and Planktonic Drug -resistant Bacteria, Patricia
Varela

18.00 -18.30 Rapid fire poster sessions 1 Chair: Sabine van Rijt

Room 0.4 - Parallel session

10.45 -12.15 Translational research symposium session 1: The indu stry
vision, Chair: Patrick Boisseau and Yves Bayon

Introduction on ESTHER, Patrick Boisseau

A SME perspective, Philip Procter

Ultroxa® Richard Hoogenboom

A multinational perspective, Yves Bayon

Brief introduction to Healthtech TAB, Patrick Boisseau and Yves Bayon

Panel discussion: the EU innovation ecosystem in healthcare?

12.15 -13.15 Lunch Break Trajectum & Expo Foyer
13.45 -14.15 Poster session A Trajectum & Expo Foyer

14.30 -16.00 Translational research symposium session 2: A patient centric
per spective, Chair: Patrick Boisseau and Yves Bayon

What do clinicians expect from industry and from technology in regenerative

medicine?  Eelco de Koning

From lab to OR in nanomedicine, Didier Letourneur

The European cooperation of clinical centers, Jacques D emotes

The patient os p SofianeNarouni v e ,

Panel discussion: the empowerment of patient in health technologies innovation

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

16.30 -18.00 Translational reserach symposium session 3: What is the vision of

healthcare, Chair: Patrick Boisseau and Yves Bayon

The ESB perspective on FP9, Matteo Santin

Healthtech 2030, Klaus - Michael Weltring

18.00 -18.45 Elevator pitch  es, Chair: Fabrizio Barberis, Yves Bayon and Peter Dubruel



Room 0.5 - Parallel session

TOWARD AP PLICATIONS OF ADDITIVE MANUFACTURING & BIOPRINTED
SCAFFOLDS

Chair: Maria Grazia Raucci, Jessica Senior

10.45 -11.00 Preclinical evaluation of a composite implant made by

stereolithography for orbital floor fracture repair, Olivier Guillaume

11.00 -11.15 Tow ards bioprinting of vascularized bone tissue equivalents, Petra
Kluger

11.15 -11.30 Bioresin for printing of cell -laden hydrogels with 3D convoluted

vessel -like microfluidic channels via digital light processing, Riccardo Levato

11.30 -11.45 Platelet lysate fibrillar nanocomposite bioink for soft tissues

bioprinting, Barbara Mendes

11.45 -12.00 Bioprinted capillary beds as building block for organ -on -a-chip
applications, Andreas Blaeser

12.00 -12.15 Development of a hiomimetic cell -laden hydrogel for bioprintin g
cellular tissues - like for bone regeneration, Ana Marina Ferreira

12.15 -13.15 Lunch Break Trajectum & Expo Foyer
13.15 -14.15 Poster session A Trajectum & Expo Foyer
16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

CONTROLLING BIOMATERIAL -BIOLOGIVAL SY STEM INTERACTIONS

Chair: Julie Gough , Frederik Tengstrom

16.30 -16.45 Biomacs: Biomaterials advanced cell screening, Patrick van Rijn

16.45 -17.00 Direct and stable immobilization of cell adhesive ligand on ePTFE

through the oxidation of an anchor peptide co ntaining Tyr residues, Sachiro
Kakinoki

17.00 -17.15 One step biocatalytic surface modification of viruses, Valentina Vignali
17.15 -17.30 Metal -free alternating copolymer: - A novel nanomaterial

synthesized by green chemistry approach for use in drug delive ry/biomedical
application, Piyush Kumar Gupta

17.30 -17.45 BTA supramolecular hydrogelators as extracellular matrices for

tissue engineering, Shahzad Hafeez

17.45 -18.00 Influence of Dynamic Flow Conditions on Adsorbed Plasma Protein

Corona and Surface -induc ed Thrombus Generation on Antifouling Brushes, Kai

Yu



Room 0.2/0.3 - Parallel session

SOFT TISSUE APPLICATIONS FOR BIOMATERIALS

Chair: Didier Letourneur , Denise de Bont

10.45 -11.00 Antithromboganic poly(ether -ether -ketone) by grafting of
phospholipid pol ymer and immobilization of heparin, Kazuhiko Ishihara

11.00 -11.15 Hydrogel based mesenchymal stromal cell delivery improves muscle

regeneration via local modulation of CD4 and CD8 T Cell levels, Taimoor Hasan
11.15 -11.30 A bioactive hyperbranched polyglyce rol coating as an endothelial
cell selective platform for vascular implants, Anouck Burzava

11.30 -11.45 A multifactorial, multiplanar approach to inducing functional neural
cell behaviour using electrospun scaffolds: Is fibre alignment the critical

factor? , Kirstie Andrews

11.45 -12.00 Microstructure and cyclic performance of composite hydrogel
implants,  Céline Wyss

12.00 -12.15 Intraluminal guidance cues for nerve guide conduits, Jonathan Field

12.15 -13.15 Lunch Break Trajectum & Expo Foyer
13.15 -14.15 Pos ter session A Trajectum & Expo Foyer
16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

ADVANCES IN SOFT TISSUE ENGINEERING

Chair: Nicolas Blanchemain, Angela Carvalho

16.30 -16.45 Gelatin scaffolds for adipose tissue engineering with prevascular

network by sacrificial template, Nicola Contessi Negrini

16.45 -17.00 Optical fibers & MEMS for the micro - viscoelastic characterization of
tissues and biomaterials in physiological conditions, Jakob Pyszkowski

17.00 -17.15 Endothelial - Smooth Muscle - Fibroblastic co  -culture systems
prospecting the development of Tissue - Engineered Vascular

Grafts, Tatiana Felizardo

17.15 -17.30 3D Human skin equivalent (HSE) as a preclinical in vitro risk

assessment platform, Ayesha Idrees

17.30 -17.45 Bioactive, hydrophilic and stretch able polymer clay nanocomposites
for soft tissue engineering, Sungkwon Yoon

17.45 -18.00 Lactate -based strategy for cardiac tissue engineering, Jesus Ordofio



Scientific Programme Schedule Tuesday

Auditorium 1 - Plenary

08.30 -09.15 Mechanobiology: a rapi dly growing field with forceful
implications , ViolaVogel Chair: Carlos Cabello, Debby Gawlitta

09.15 -10.00 ESB International Award 2018 . Biosynthetic Materials for Islet

Encapsulation and Transplantation , Andres Garcia, Chair: Liz Tanner, Abhay Pandit
10.00-10.30 Coffee Break  Trajectum & Expo Foyer

Auditorium 1 - Parallel session

KSBM -ESB JOINT SESSION: HYDROGELS

Chair: Kidong Park and Peter Dubruel

10.30 -11.00 Control of properties of hyaluronate - based terpolymeric hydrogel
for biomedical applications, In-Sup Noh

11.00 -11.30 Towards angiogenic behavior of human mesenchymal stromal cells

using 3D printed gelatin -based scaffolds, Sandra van Vlierberghe
11.30 -11.45 Hydrogels that promote cell - cell interactions enhance therapeutic
activity of mesenchymal stro mal cells,  Taimoor Hasan Qazi

11.45 -12.00 Engineering hydrogels for cardiac 3D cell culture via hydrazone

bioconjugation, Jenny Parraga

12.00 -13.00 Lunch Break  Trajectum & Expo Foyer
13.00 -14.00 Poster session B Trajectum & Expo Foyer

BIOMATERIALS SCI ENCE SESSION

Chair: Neil Hammond, AgataLapa

14.00 -14.05 Biomaterials Science Award, Neil Hammond

14.05 -14.30 Leverage Physiology for Bioresponsive Drug Delivery, Zhen Gu
14.30 -14.45 The use of chitosan porous 3D scaffolds embedded with resolvin D1

to impr ove bone healing, Daniela Pereira de Vasconcelos

14.45 -15.00 The role of vascularization in the self -assembly of bioengineered
islets, Frederrik Tengstrom

15.00 -15.15 Engineering a functional muscle tissue using a fibrin -based gel for
tissue modelling, Hironobu Takahashi

15.15 -15.30 Graphene Oxide  -containing Self - Assembling Peptide Hydrogels As

3D Platforms For Musculoskeletal Cell -based Therapies, Cosimo Ligorio



15.30 -16.00 Coffee Break  Trajectum & Expo Foyer

CSB-ESB JOINT SESSION ON DRUG DELIVERY

Chair : Hasan Uludag, Ana Paula Pego

16.00 -16.30 siRNA and mRNA Delivery with Chitosans , Michael Buschmann
16.30 -17.00 Gene Therapy for orthopaedic diseases, Laura Creemers

17.00 -17.15 The increased therapeutic potential of pro - osteogenic MSCs
delivered via an i njectable thermosensitive hydrogel scaffold for the treatment

of non -union fractures, Phil Chambers

17.15 -17.30 Development of an injectable nanoparticle -loaded hydrogel system

suitable for delivery of an angiogenic growth factor to the ischaemic

myocardiu  m, Joanne O'Dwyer

DRUG - FREE ANTIBACTERIAL HYBRID BIOPOLYMERS FOR MEDICAL
APPLICATIONS
Chair: Ipsita Roy, Xiang Yang

17.30 -17.45 Inorganic Antibacterial Materials, Aldo Boccaccini

17.45 -18.00 Antibacterial Synthetic Polymers, Gianluca Ciardelli

18.00 -18.15 Antibacterial Natural Polymers, Ipsita Roy

18.15 -18.30 Clinical impact of HyMedPoly: Drug -free strategies and their future
implementation, Jochen Salber

18.30 -18.45 New concepts and goals of HyMedPoly - Drug free Antibacterial
Strategies,  Xiang Zhang

18.4 5-19.00 Scientific and Industrial Achievements in HyMedPoly, Ipsita Roy
Auditorium 2 - Parallel session

ELECTRICALLY ACTIVE BIOMATERIALS: THE FUTURE OF TRANSLATABLE
BIOELECTRONICS

Chair: Manus Biggs, Joseph Goding

10.30 -11.00 Materials for Biodegradable Electronics -> Soft, Skin -Interfaced
Systems for Sweat Collection, Physiological Monitoring and Biochemical
Sensing, Roozbeh Ghaffari

11.00 -11.30 Design, Synthesis, and Characterization of Conjugated

Polythiophenes for Interfacing Electronic Biomedical De vices with Living
Tissue, David Martine

11.30 -11.45 Optically active collagen - QD matrices for read -out and stimulation

of neuronal activity, Stijn Jooken



11.45 -12.00 PDMS/PVDFhfp core -sheath fibers with piezoelectric properties for

stimulation of cells, Marzia Brunelli

12.00 -13.00 Lunch Break  Trajectum & Expo Foyer
12.45 -13. 15 Corporate rapid fire session , Chair; Lorenzo Moroni

13.30 -14.00 Poster session B Trajectum & Expo Foyer

RSC BIOMATERIALS CHEMISTRY GROUP AT ESB
Chair: Chris Sammon, Paul Roach

14.00-14.30 Responsive polymers in diagnostics and

therapeutics, Cameron Alexander

14.30 -15.00 Highly branched poly(N -isopropyl acrylamide) responsive to fungi,

Stephen Rimmer

15.00 -15.15 Non -cytotoxic copper containing polyurethanes, Juan Valerio Cauich -
Rodriguez

15.15 -15.30 Degradable Poly(Ethylene Glycol) Hydrogels for Spinal Cord Injury

Repair, Douglas Venters

15.30 -16.00 Coffee Break  Trajectum & Expo Foyer

ADDITIVE MANUFACTURING OF POLYLACTIDES, FROM IDEA TO
COMMERCIALIZATION

Chair: Dirk Grijpma, Basva n Leeuwen

16.00 -16.30 Aligning molecular and structural dynamics in fused deposition

modelling: Novel routes to tailor product functionalities, Srinivas Vadrun

16.30 -17.00 Thermoplastic materials in Additive Manufacturing assisted Tissue

Engineering - AReview, Carlos Carvalho

17.00 -17.15 Printability window for thermoplastic polymers in

bioextrusion, Andrea Roberto Calore

17.15 -17.30 Glaucoma -on -a-chip: an in vitro model for glaucoma drug discovery

based on mimicking the mechanical stress of high eye pres sure, Pascal Vroemen
17.30 -18.00 Rapid fire poster session 2 Chair: Aurelie Carlier

Room 0.4 - Parallel session

TECHNOLOGICAL ADVANCES IN ADDITIVE MANUFACTURING & BIOPRINTING

Chair: Michael Gelinsky, Andrea Calore

10.30 -10.45 Rheology and processing of d egradable polymers, considerations for

additive manufacturing, Astrid Ahlinder



10.45 -11.00 Real time measurement of spatial O2 distribution in 3D bioprinted
constructs of clinically relevant sizes using sensor nanopatrticles, Ashwini
Rahul Akkineni

11.00 -11.15 Using sound to pattern cells: 3D Sound Induced Morphogenesis (3D

SIM), Tiziano Serra

11.15 -11.30 3D printing chimeric hydrogel scaffolds using suspended additive

layer manufacturing (SALM), Jessica Senior

11.30 -11.45 Validation of mid -infrared LIFT f  or absorber free laser assisted
bioprinting, Richard Lensing

11.45 -12.00 3D printing of porous scaffolds designed for biomedical implant

development, Faezeh Shalchy

12.00 -13.00 Lunch Break  Trajectum & Expo Foyer
13.00 -14.00 Poster session B Trajectum & Ex po Foyer

NANOMATERIALS FOR APPLIED FUNCTIONALITY
Chair: Sabine van Rijt, Diba Mani

14.00 -14.15 Surface functionalisation, nanoroughness and drug delivery by

atmospheric plasma jet on scaffolds, Alessandro Patelli
14.15 -14.30 A functional analysis of nano topographically modified platinum
iridium electrodes, Adriona Kelly

14.30 -14.45 Attachment of functional molecules to the surface of ultrasmall gold

nanoparticles by click chemistry for specific epitope targeting of proteins, Selina
Beatrice van der Meer

14.45 -15.00 Surface modification of tantalum via anodization for orthopedic

applications, Batur Ercan

15.00 -15.15 Effect ofion -doped hydroxyapatite nanoparticles for bone

regeneration on bone cell viability and osteoclastogenesis, Carina Kampleitner

15.15 -15.30 Modulating neural stem cells activity by nanoparticle light -

activation, Catarina Rebelo

15.30 -16.00 Coffee Break  Trajectum & Expo Foyer

3D SCAFFOLDS FOR MODELS & MANIPULATION

Chair: Anna Wistrand, Maria Camarra -Torres

16.00 -16.15 A cryogel toolbox for cell culture and ex vivo tissue
manipulation, Ben Newland

16.15 -16.30 Development of liver organoids in 3D porous polysaccharide



scaffolds,  Marie -Noelle Labour

16.30 -16.45 Regulatory Macrophages Control Fibroblast Behavior in a 3D in vitro

Model of th e Wound Resolution Phase, Franziska Ullm
16.45 -17.00 Development of a three - dimensional collagen model for the in vitro
evaluation of osteogenesis, Rebecca Zhiyu Yuan

17.00 -17.15 Three -Dimensional (3D) Chitosan Scaffold to Mimic Breast Cancer
Microenvironm ent, Sultan Gulce-Iz

17.15 -17.30 Biofunctional Microparticles for Assembly of Tumor - Stem Cell Hybrid
3D In Vitro Models, Victor Gaspar

Room 0.5 - Parallel session

COMBINING BIOMATERIALS WITH MICROFLUIDICS

Chair: Joao Mano, David Barata

10.30 -10.45 Develo pment and Assessment of Microfluidic Platform for 3D Bone
Cell Culture and Drug Evaluation, Hossein Bahmaee

10.45 -11.00 Production of biomaterials for bone regeneration using droplet
microfluidics, Victor Galvan

11.00 -11.15 Fromlow - to high -throughput: Mi crofluidic fabrication of novel 3D

biomaterial libraries for screening cell responses, Carlos Guimaraes

11.15 -11.30 Microengineering a curved alveoli -on -chip, Danielle Baptista
11.30 -11.45 Tuneable collagen microgels for regenerative medicine, Jose
Manuel Rey

11.45 -12.00 Microfluidic manipulation of biomaterials mechanical properties by

thermophoresis, Alexandros Kosmidis

12.00 -13.00 Lunch Break  Trajectum & Expo Foyer
13.00 -14.00 Poster session B Trajectum & Expo Foyer

DEVELOPMENTS IN APPLIED BIOMATERIA LS

Chair: Karine Anselme, Irene Lodoso -Torrecilla

14.00 -14.15 Electrical stimulation on titanium for enhancing stem cell
osteogenesis, Juan Shong Khaw

14.15 -14.30 New biocompatible hydrogels with extreme mechanical
properties,  Andreia Pereira

14.30 -14.45 Effects of Nrf2 signaling on cytotoxicity induced by HEMA from
dental biomaterials, Bergitte Pearl Olderbg

14.45 -15.00 Sterilization effects on the handling and degradation properties of

calcium phosphate cements containing poly(lactic -co-glycolic -acid) por ogens



and carboxymethyl cellulose, Nathan Kucko

15.00 -15.15 Highly selective double atom activation of titanium alloys by
directed irradiation synthesis: tailoring osteoblast behavior towards implants
osseointegration, Ana Civantos

15.15 -15.30 Hydroxyapati  te coating of magnesium alloys for the tailored

degradation of resorbable bone fixation products, Jonathan Acheson

15.30 -16.00 Coffee Break  Trajectum & Expo Foyer

INSPIRED BY NATURE BIOMATERIALS FOR ENGINEERING AND REGENERATION
Chair: Jan Chlopek, Natali ja Tatic

16.00 -16.15 Self -assembling silk hydrogels as a carrier matrix to treat

stroke, Natalia Gorenkova

16.15 -16.30 A Novel Biocomposite Based on Microporous Oxidized Bacterial
Cellulose/Arginine and the Effect on the Behavior of Fibroblast/Endothelial

Cell, Yudong Zheng

16.30 -16.45 ClickECM i integration of click groups into cell - derived human
extracellular matrix to create ECM -based biomaterials, Petra Kluger
16.45 -17.00 Injectable hydrogels for single - surgery tracheal occlusion in
congenital diaphragm atic hernia management, Chiara Emma Campiglio
17.00 -17.15 Nano fracture behaviors of bone tissue, Fei Hang

17.15 -17.30 Hyaluronic acid -based composite hydrogels with biofunctional

tailored features, Ugo D'Amora

Room 0.2/0.3 - Parallel session

UTILISATIO N OF BIOMATERIALS FOR WOUND TREATMENT

Chair: Jerome Sohier, Virginia Llopis  -Hernandez

10.30 -10.45 A photo -triggerable NP library for skin cell targeting and efficient in

vivo small non - coding RNA delivery in wound healing, Josephine Blersch
10.45 -11.00 A new 'spin"in chronic wound care: Delivering mir -31via
nanofibres, Eoghan Joseph Mulholland

11.00 -11.15 Treatment of bacterial infection in a 3D skin model by transdermal

application of curcumin, Berna Senturk
11.15 -11.30 Development of an aerogel based on graphene oxide and polyvinyl
alcohol with potential of transdermal use, Katherina Fernandez

11.30 -11.45 Tiger 17 functionalized onto PVA and CA dressings accelerate

clotting time and reduce microbial burden, Helena Felgueiras



11.45 -12.00 Colloidal wound d ressing with high tissue adhesiveness for

digestive system cancer therapy, Akihiro Nishiguchi

12.00 -13.00 Lunch Break  Trajectum & Expo Foyer
13.00 -14.00 Poster session B Trajectum & Expo Foyer

BIOMATERIALS FOR ANTI -CANCER THERAPY

Chair: Du Chang, Ana H enriques Lourenco

14.00 -14.15 Development of biomaterials - based immunotherapy: chitosan and
poly(gamma) - glutamic acid nanoparticles as immunomodulatory players at the
tumor microenvironment, Flavia Castro

14.15 -14.30 Conjugated linoleic acid functionalizat ion enhances

superparamagnetic iron oxide nanoparticles (SPIONs) cytotoxicity in 4T1 mouse
breast cancer cells modulating PPARSs, Marina Ricci

14.30 -14.45 Development of a mRNA Vaccine in a Microneedle Patch for Castrate
Resistant Prostate Cancer, Emma McErlean

14.45 -15.00 Glucose -trigger hydrogen peroxide production for antitumor

treatment combine with gene silencing therapy and photothermal therapy, Zi-Lin
Zhou

15.00 -15.15 Synergistic toxic effect of marine - origin polymeric nanopatrticle

loaded with gemcita bine over human breast cancer cells, Catarina Oliveira

15.15 -15.30 Development of yttrium - containing magnetic microspheres for intra -
arterial hyperthermoradiotherapy, Masakazu Kawashita

15.30 -16.00 Coffee Break  Trajectum & Expo Foyer

IMAGING BIOMATERIALS & ENVIRONMENT
Chair: Dorothea Bruggemann,  Julien Gautrot

16.00 -16.15 Structural details about the interface between biodegradable Mg

alloys and cells or tissue, Regine Willumeit -Rdmer
16.15 -16.30 Electrical impedance tomography with a lab -on -chip forimag  ing
cells in culture, Marijn Lemmens

16.30 -16.45 Multi -scale speciation imaging of metallic wear particles in peri -
prosthetic tissues, Alexander Morrell

16.45 -17.00 TEMPO -labeled hydrogels for magnetic resonance

imaging, Emanuele Mauri

17.00 -17.15 Optical projection tomography imaging of three -dimensional cell

cultures as part of hydrogel scaffold development, Janne Koivisto



17.15 -17.30 Thermal based sensor for real -time monitoring of cell

growth,  Seppe Bormans

Room 0.8
12.15 -13.00 Lunch symposium: Beyond the pill: Smart drug delivery with
Calcium Phosphate carriers T a scientific, regulatory and clinical perspective

Room 2.9/2.10
16.00-17.30 YSF wor ks hop 0 Aneduidetegoal sciemnce writing, Neill

Hammond

Café Ipanema
20.00 -00.30 YSF's NightOu t



Scientific Programme Schedule Wednesday

Auditorium 1 i Plenary
08.30 -09.15 Nanoscale control of mesenchymal stem cells , Matthew

Dalby Chair: Joelle Amede, Jeroen van den Beucken

09.15 -09.45 Coffee Break  Trajectum & Expo Foyer

Auditorium 1 - Paralle | session

CALCIUM PHOSPHATES

Chair: Matthias Schumacher,  Selina Beatrice van der Meer

09.45 -10.15 Nature -inspired chemical process to retain highly bioactive
chemistry and multi - scale hierarchic structure in 3 -D bone
scaffolds,  Anna Tampieri

10.15 -10.30 Biological events in bone formation instructed by submicron surface
structured calcium phosphate ceramics, Huipin Yuan

10.30 -10.45 Laser surface structuring of calcium phosphate bioceramics for cell
behaviour assessment, Stéphane Hocquet

10.45 -11.00 Influenc e of microporosity and macropores design upon cell

colonization of calcium phosphate ceramic scaffolds for bone

regeneration, Amandine Magnaudeix
11.00 -11.15 A bioactive nano - calcium phosphate paste for in - situ transfection of
BMP -7 and VEGF - A: Results of an in vivo study, Matthias Epple

11.15 -12.15 Poster session C Trajectum & Expo Foyer
12.15 -13.15 Lunch Break  Trajectum & Expo Foyer

13.15 -14.30 ESB General Assembly

Chair: Pamela Habibovic

3D PRINTED SCAFFOLDS 7 HIERARCHY

Chair: David Eglin, Astrid Ah linder

14.30 -14.45 3D printing of horizontal gradient scaffolds for bone

regeneration, Luis Diaz-Gomez

14.45 -15.00 Hierarchical biofabrication: Integrating molecular versatility and
nano -to -macro scale structural control, Clara Hedegaard

15.00 -15.15 Biphas ic hydrogel with gradient drug release for articular cartilage

regeneration, Xuetao Shi



15.15 -15.30 Asymmetry in anisotropic ice -templated collagen scaffolds to mimic
the structure of native tissue: from model to execution, Jamie Cyr

15.30 -15.45 Morphologi cal and mechanical evaluation of newly formed bone

after spinal fusion treatment based on micro -CT scans, Bertvan Rietbergen
15.45 -16.00 An innovative sol - gel based hybrid biomaterial designed for bone
tissue engineering, Henri Granel

16.00 -16.30 Coffee Break Trajectum & Expo Foyer

NATURAL BIOMATERIALS FOR TISSUE ENGINEERING AND REGENERATIVE

MEDICINE

Chair: Willeke Damen,  Alicia Fernandez -Colino

16.30 -17.00 Title T.B.C.,  Manuela Gomez

17.00 -17.15 Liquid platelet -rich fibrin (i -PRF) enhances the vascul arization of a
non -cross -linked collagen matrix in vivo, Shahram Ghanaati

17.15 -17.30 Bone and spinal cord extracellular matrix hydrogels and their

potential for utilisation in spinal cord injury, Natalija Tatic
17.30 -17.45 Functionalized collagen scaffold s result in sustained postnatal
regeneration after in utero closure of skin, Willeke Daamen

17.45 -18.00 Antibacterial hydrogels based on Gellan Gum and Manuka honey for

tissue engineering applications, Maria Addolorata  Bonifacio

Auditorium 2
NANOSTRUCTURE D BIOMATERIALS FOR CELL REGULATION

Chair: Lino Ferreira, Nick Evans

09.45 -10.15 Light -activatable (nano)materials for cell regulation, Lino Ferreira
10.15 -10.45 Emergent, collective behaviour of cell groups in long -range
biomaterial mechanosensing , Nick E vans

10.45 -11.00 A High -throughput screening device to study 3D cell - material
interactions, David Boaventura

11.00 -11.15 Data -driven framework for rational design of nanotopographies on
biomedical devices, Marie Cutiongco

11.15 -12.15 Poster session C Traje ctum & Expo Foyer

12.15 -13.15 Lunch Break  Trajectum & Expo Foyer

COMPUTATIONAL TOOLS FOR BIOMATERIALS
Chair: Jan de Boer, Aurelie Carlier

14.30 -15.00 Application of computational methods to develop materials resistant



to bacterial biofilm formation, And rew Hook

15.00 -15.30 Computational tools for biomaterial design: from reverse
engineering to mechanistic modeling, Lies Geris

15.30 -15.45 Cell shape induced polarization: a computational modelling
approach, Kerbai Said Eroume

15.45 -16.00 Analysis of sub - ce llular structures in response to surface

topographies, Linfeng Li

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

BIOFABRICATION AND BIOMATERIALS FOR ADVANCED TISSUE GRAFTS AND
MODELS

Chair: Carlos Mota, Riccardo Levato

16.30 -17.00 Designing and process ing hydrogel bioinks for 3D printing
applications, Jason Burdick

17.00 -17.30 3D Printing and bioprinting with high spatial resolution, challenges
and perspectives, Alexander Ovsianikov

17.30 -17.45 Combining 3d - printing of a low -temperature setting calcium

phosphate paste with melt electrowritten microfiber meshes for reinforcing

interfaces in engineered osteochondral grafts, Paweena Diloksumpan
17.45 -18.00 Magnetically responsive gelatin - based nanocomposite ink for
remote control of 3D printed bio -inspired  structures, Riccardo Tognato

Room 0.4 - Parallel session
09.45 -11.15 The one billion euro gamble: are these the next four highest impact
investment opportunities in biomaterials science, Andres Garcia, Serena Best,

Abhay Pandit and Joachim Kohn

11.15 -12. 15 Poster session C Trajectum & Expo Foyer
12.15 -13.15 Lunch Break  Trajectum & Expo Foyer

INTELLIGENT BIOMATERIAL PROPERTIES & APPLICATIONS

Chair: Hugo Fernandes,  Urandelger Tuvshindorj

14.30 -15.00 Smart contact lens for biosensing and drug delivery app lications,
Kwang Hahn

15.00 -15.15 Spatiotemporal biomaterial modification via cytocompatible

supramolecular complexation, Tom Kamperman

Sei



15.15 -15.30 Couplings of macrophage phenotype, angiogenesis and bone

formation in calcium phosphate ceramics, Rongq uan Duan
15.30 -15.45 High -throughput screening of topographically - patterned surfaces to
identify novel bio -instructive & immunomodulatory materials, Mattew Vassey

15.45 -16.00 Methylcellulose - based hydrogel for mechanobiology and cell sheet

technology appli cations, Andrea Cochis

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

NANOTECHNOLOGICAL TAILORING OF BIOMATERIALS

Chair: Mathhias Epple,  Carina Kampleitner

16.30 -16.45 Optically Stable and Near - UV Activated Nanophosphors for in - vitro
Dynamic Bioimaging , Georgios Sotiriou

16.45 -17.00 Controllable synthesis of spherical calcium phosphate nanopatrticles,

Pichaporn Sutthavas

17.00 -17.15 Nanopatterns to promote intercellular communication for cartilage

regeneration, Ignasi Casanellas

17.15 -17.30 Nanoceria -loa ded nanostructured lipid carriers for the treatment of

neurological diseases, Matteo Battaglini

17.30 -17.45 Hyaluronan gradients for cells separation and identification, Ana
Carvalho

17.45 -18.00 Entrapment of autologous von Willebrand Factor on nanostructu red

substrates within a dynamic platelet assay, Joanna Ward

Room 0.5 - Parallel session

ENGINEERING MICROENVIRONMENTS

Chair: Marlon Jetten , Aliaksei Vasilevich

09.45 -10.00 Engineering the tenocyte micro - environment by topographical
architectures, Steven V ermeulen

10.00 -10.15 Topography effects on macroscopic behavior and osteogenic

differentiation of human bone marrow - derived mesenchymal stem cells:

amplitude versus wavelength, Liangliang Yang

10.15 -10.30 Biophyscial cues for modulation of tenogenic pheno type, Diana Gaspar
10.30 -10.45 Studying cellular morphology using a high -throughput screening

platform based on a library of arrayed cell - adhesive micro

islands, Urandelger Tuvshindorj
10.45 -11.00 Role of implant nanoroughness and bioactive coating on

osse ointegration and bacterial growth, Laila Damiati



11.00 -11.15 Engineered Microenvironments for Efficient Regeneration of Bone

Critical -Size Defects, Cristina Gonzalez - Garcia

11.15 -12.15 Poster session C Trajectum & Expo Foyer
12.15 -13.15 Lunch Break  Traje ctum & Expo Foyer

DESIGN OF BIOMATERIALS FOR DRUG DELIVERY

Chair: Elzbieta Pamula, Jun Wu

14.30 -14.45 Multi - compartment collagen devices as modulators of skin fibrosis

through controlled synergistic dual delivery of anti -fibrotics,  Jodo Coentro

14.45 -15. 00 Biodegradable microneedles for the delivery of proteins, Liliana Pires
15.00 -15.15 pH -sensitive polymeric nanopatrticles with antioxidant and

antiinflammatory properties for the treatment of cisplatin -induced hearing

loss, Maria Rosa Aguillar

15.15 -15.30 Bioresorbable Silica Gel Fiber Systems - a Novel Platform

Technology for Drug Release in Regenerative Therapies, Bastian Christ

15.30 -15.45 Bio -resorbable polyesteramides: Aplatform for local sustained drug

delivery concepts in management of pain, Jens Thies

15.45 -16.00 Vancomycin and doxorubicin release from biodegradable 3 -TCP-PLA

nanocomposite scaffolds, Sanjaya Kumar Swain

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

MODULAR ENGINEERING OF CELLS & TISSUES

Chair: Lorenzo Moroni, Naomi Lowry

16.30 -16.45 Computer Designed Topographical Surfaces for Instructing Cell
Fate, Aliaksei Vasilevich

16.45 -17.00 Synthesis of lithium carbonate nanoparticles with potential

properties for bone tissue engineering, Covarrubias Cristian
17.00 -17.15 Soft tissue bioc ompatibility of lithium, strontium and boron -doped
bioactive silicate glasses, Inari Lyyra

17.15 -17.30 Engineered bacterial biofilms to control stem cell

differentiation, Aleixandre Rodrigo - Navarro

17.30 -17.45 Enhancement of bone tissue regeneration via c ross -talk between
MSCs - derived osteogenic and angiogenic cells, Jidong Li

17.45 -18.00 Immune response modulation by a Sr -releasing injectable

biomaterial for bone regeneration, Ana Henriqgues Lourenco



Room 0.2/0.3 - Parallel session

ANTIMICROBIAL ACTIVITY OF BIOMATERIALS

Chair: Wim de Jong, Jinlong Shao

09.45 -10.00 Lipid -based nanoparticles that counteract gastric infection

burden,  Christina Martins

10.00 -10.15 The mechanism of action of surface - grafted caspofungin: definitive
evidence from a series of Can dida albicans mutants, Stephanie Lamont -Friedrich
10.15 -10.30 Preparation of the antimicrobial surface with the antimicrobial

peptide by click chemistry, Lin Wang

10.30 -10.45 Photochemical internalization as a novel delivery strategy to

enhance efficacy of antibiotic treatment of staphylococcal intracellular

infection,  Xiaolin Zhang

10.45 -11.00 Graphene nanoplatelets coatings for antimicrobial silicone

catheters,  Ifies Concalves

11.00 -11.15 Anti -biofilm coatings based on elastin - like recombinamers and
antimi crobial peptides for preventing orthopedic implant

infections,  Sergio Acosta - Rodriguez

11.15 -12.15 Poster session C Trajectum & Expo Foyer
12.15 -13.15 Lunch Break  Trajectum & Expo Foyer

STEM CELL INTERACTIONS & BEHAVIOUR

Chair: Nicolas Dunne, Dianal opes

14.30 -14.45 Material driven fibronectin assembly and growth factor presentation

to investigate metabolic mechanisms for a bone marrow niche - like pericyte

phenotype, Hannah Donnelly

14.45 -15.00 Development of cold atmospheric plasma (CAP) functionalize d
membranes for the selective capture of adipose - derived mesenchymal
stromal/stem cells, Tommaso Gallingani

15.00 -15.15 Effect of ECM type and elasticity of iPS culture substrates on cardiac
differentiation: cardiac marker expression and self - beating

induc tion, Tetsuji Yamaoka

15.15 -15.30 Differentiation of adipose tissue -derived stem cells into smooth

muscle cells by chemical and mechanical stimuli for tissue engineering of heart

valves, Elena Filova

15.30 -15.45 Influence of microenvironmental cues on main taining the phenotype

of tenocytes, Dimitrios  Tsiapalis



15.45 -16.00 Zinc maintain ESC stemness through Zip7 activation via Akt
pathway,  Patricia Rico

16.00 -16.30 Coffee Break  Trajectum & Expo Foyer

BIOINSPIRED DEVELOPMENTS IN BIOMATERIAL DESIGN

Chair : Maria Chatzinikolaidou, Daniel Pereira

16.30 -16.45 Effect of surface modification of nanofibers with glutamic acid and
aspartic acid peptide on osteogenic differentiation of human mesenchymal stem
cells, Ozan Karaman

16.45 -17.00 Three -dimensional matrice s of enamel like oriented calcium

phosphate nanocrystals, Francesca Carella

17.00 -17.15 Decellularized matrices as biomimetic platforms to unravel the role

of CD44v6 in gastric cancer, Bianca n. Lourenco

17.15 -17.30 Modulation of microstructural features o f calcium phosphates for
triggering specific osteoimmune response, Jordi Guillem -Marti

17.30 -17.45 Material -driven fibronectin nanonetworks rescue collagen IV

secretion in mutant cells, Marco Cantini

17.45 -18.00 Collagen | based 3D networks as a tunable in vitro matrix for human

mesenchymal stromal cells, Sarah Vogel



Scientific Programme Schedule Thursday

Auditorium 1 - Plenary
08.45 -09.30 Can we grow valves inside the heart?, Carlijn Bouten

Chair: Silvia Fare, Chris Arts
09.30 -10.15 Klaas de Groot Aw  ard 2018 : iomaterials- The Changing face of Bone

Tissue Engineerinucy Di Silvio, Chair: Gino Ambrosio . Ana Paulo Pego

10.15 -10.45 Coffee Break  Trajectum & Expo Foyer

Auditorium 1 - Parallel session

ENGINEERING ORTHOPEDIC TISSUES

Chair: Jan Schroote n, Francesca Giacomini

10.45 -11.15 Posterior spinal fusion with a microporous ceramic: a randomized,
intra - patient controlled trial , Moyo Kruyt

11.15 -11.30 Identification and in vitro screening of osteogenic metabolites

through supplement - free nanovibratio n-driven mesenchymal stem cell
differentiation, Tom Hodgkinson
11.30 -11.45 A comparison of potential fibrillin -1 fragments for the

functionalisation of a novel anterior cruciate ligament biomaterial

scaffold, Zara Smith

11.45 -12.00 Anisotropic direct curre nt field stimulation significantly promotes
the synthesis of cartilage extracellular matrix, Jun Hotta

12.00 -12.15 Nanocomposite chemically modified hyaluronic acid hydrogel based

on sol -gel methods for osteochondral regeneration, Alfredo Ronca

Auditorium 2 - Parallel session

BIOMATERIALS BASED ON COLLOIDAL BLOCKS

Chair: Sander Leeuwenburgh,  Jirgen Groll

10.45 -11.15 Bioactive glass nanoparticles with enhanced functionalities:

progress and opportunities in biomedical applications , Aldo Boccaccini

11.15 -11.4 5 Structuring hydrogels to enable suspended manufacture of cell -

loaded constructs, Liam Grover

11.45 -12.00 Composite colloidal gels with self -healing properties for
regenerative medicine, Mani Diba

12.00 -12.15 Protein self -assembly at oil -water interfaces controls nanoscale

mechanics, cell adhesion and stem cell fate decision, Julien Gautrot



Room 0.4 - Parallel session

INTERACTIONS IN AND WITH 3D SCAFFOLDS

Chair; Katarina Maniura, Faezeh Shalchy

10.45 -11.00 Platelet lysate based hydrogels with tunable me chanical properties

as platforms for 3D cell culture, Sara Santos

11.00 -11.15 Polyurethane foam scaffolds interpenetrated with crosslinked

gelatin hydrogel for adipose tissue regeneration, Rita Sorrentino

11.15 -11.30 Mechanobiology - enhanced tissue engineer ing: a collagen -scaffold -
based delivery system for accelerating bone repair by activating JNK3 in stem

cells, Arlyng Gonzalez -Vazquez

11.30 -11.45 Designing peptide / graphene derivatives hybrid hydrogels through

fine tuning of molecular interactions, Jacek Wychowaniec

11.45 -12.00 Novel hierarchical silk fibroin - based scaffolds incorporating Sr - and
Zn -ions for osteochondral tissue engineering, Viviana Ribeiro

12.00 -12.15 Design of a perfusion bioreactor for the high -throughput study of
combinations of extra cellular matrix proteins on human mesenchymal stem

cells performance in dynamic 3D conditions, Diana Lopes

Room 0.5 - Parallel session

TOWARDS TISSUE -SPECIFIC APPLICATION OF BIOMATERIALS

Chair: Marco Lopez, Daniela Petre

10.45 -11.00 Importance of microenv ironment, pH, in the design of biomaterials
used for osteoporosis patients, Haobo Pan

11.00 -11.15 A comparison of the linking arm effect on the biological performance

of a CD31 agonist directly grafted on L605 CoCr alloy by a plasma based multi -
step strat  egy, Sergio Diaz-Rodriguez

11.15 -11.30 Multimodal Porogen Platforms for Calcium Phosphate

Cements, Irene Lodoso -Torrecilla

11.30 -11.45 Development of new methods for implant/tissue bonding and next
generation dental/bioadhesives, Edward Cozens

11.45 -12.00 The development of multi - substituted apatite for bone tissue
repair, Naomi Lowry

12.00 -12.15 Novel in vitro method for the evaluation of bioactive

materials, Weitian Zhao

Room 0.2/0.3 - Parallel session
INSTRUCTIVE SYNTHETIC BIOMATERIALS
Chair: Matt Ba ker, Helen Clough



10.45 -11.00 Towards corneal endothelium repair using synthetic polymer

membranes, Jasper van Hoorick

11.00 -11.15 Degradable Hydrogels Based on Star Shaped Copolypeptides: From
Synthesis to 3D printing, Andreas Heise

11.15 -11.30 Hyperbaric  oxygen -generating hydrogels for facilitating wound

healing process, Kyung Min Park

11.30 -11.45 Oxygen -generating alginate hydrogels for enhanced wound healing
process, Jeonil Kang

11.45 -12.00 Synergistic effect of polymer molecular weight and Laponite

con centration to tune the cell response of synthetic hydrogels, Arn Mignon

12.00 -12.15 Synthetic Light - Curable Polymeric Materials Provide a Supportive

Niche for Dental Pulp Stem Cells, Adam Celiz
Auditorium 1 - Plenary
12.15 -13.15 Closing ceremony & awards, Pamela Habibovic, Michael Gelinsky

13.15 -13.30 Take -away Lunch Trajectum



Lunch symposia

Monday 10 September

n err eg -
North-West Europe

]

Time: 12.30 - 13.15 hrs.
Room: 0.8
Registration is not required, however, the capacity of the room is limited and

participation is based on a first come first serve base.

Programme:

Intorduction to BONE | Paul Wieringa

Melt ESP technology | Spraybuse’

Electrospinning Technology to develop biomedical smart implants | &8 ELECTROSPINNG
Invited lecture | Jirgen Groll

Tuesday 11 September
N\
|k—/\
;C(
OO cambioceramics
Beyond the pill: Smart drug del ivery with Calcium Phosphate carriers I a scientific,

regulatory and clinical perspective

Time: 12.15 - 13.00 hrs.
Room: 0.8

Registration is not required, however, the capacity of the room is limited and

participation is based on a first come first serve base.

Programme:

Calcium phosphates for effective local drug delivery | Michael Gelinsky

Smart CaP based drug delivery products: clinical perspective | Ruben Osnabrugge

Regul atory strategies for drug eluting calcium phosph

your way in a jungle of rules | Herman Pieterse

Panel discussion


http://www.nweurope.eu/projects/project-search/bone-bio-fabrication-of-orthopaedics-in-a-new-era/
https://www.electrospinning.co.uk/
http://www.cambioceramics.com/

Wednesday 12 September

Materials driven Regeneration

Z

materials-driven regeneration

Time: 12.15 - 13.00 hrs.
Room: 0.8
Registration is not required, however, the capac ity of the room is limited and

participation is based on a first come first serve base.

Programme:

Developing multiscale computational models for biological processes in tissue
regeneration and biomaterial interactions | Aurelie Carlier

In situ cardiovas cular tissue engineering | Anthal Smits

Imaging of the hearth at the interface of regenerative medicine and
cardiology | Steven Chamuleau

Research Center for Materials - Driven Regeneration | Olga Goor


https://mdrresearch.nl/
https://mdrresearch.nl/
https://mdrresearch.nl/

Satellite symposia

Wound care by design; biomateria Is in action
miterreg B | T
war 25eas Mers Zeeén dem}a

Organizer. Interreg  2Seas DERMA Project

Date: Thursday September 13th

Room: Room 0.4

Price: Free of charge

The DERMA project (Design of Enabling Regenerative Materials) is designing and
developing innovative technologies for the prevention and management of chronic dermal
wounds with a special focus on elderly people and diabetics. Our work is expected to

provide both social and economic benefits for the 2 Seas region

(http://www.derma2sea  s.eul ).

Programme:
Time Dissemination talks

Andrew Hook: High throughput methods for the discovery of novel
13.40 hrs. ) . : . . o

biomaterials: exploring the biological -material interface

14.00 hrs.  Rachel Forss:  Wound Care & Ulceration: The Clinical Challenge.

14.20 Karel Claes:  Different wound dressings in the plastic surgery department
hrs. and burn centre of Ghent University Hospital.

Gilles Brackman: Advanced skin and wound care: Taking into account the
14.40 hrs.

complexity of the wound.

15.00 hrs.  Matteo Santin: To be announced  shortly!

15.30 hrs.  Stakeholder networking reception

17.00 hrs.  End of programme


http://www.derma2seas.eu/

Young Scientist Forum (YSF)

Date: Sunday September 9th
Room: Room 0.4
Time: 14:00 -18:00

Price: Free of charge

YSF Workshop: AHow to publish journal articles
Dr. Neil Hammond, Royal Society of Chemistry.

The YSF workshop aims at promoting biomaterials education and training in Europe,
emphasizing the existing and emerging career, as well as research opportunities in the
field . Discussion is fostered by creating an interactive environment amongst participants,
thereby promoting an enriching discussion on topics that concern everyone active in
Biomaterials. Furthermore, YSF encourages and provides opportunities for collaboration

within the biomaterials European community.

Date: Tuesday September 11 th
Room: Room 2.9 /2.10

Time: 16:00 -17:30

Price: Fully booked

YSF: AiAn interactive guide to good science
Dr. Neil Hammond, Royal Society of Chemistry.

A special interactive se  ssion, providing insight into the guiding principles behind good
scientific writing. The session will cover rules for the structuring of journal articles, along
with practical advice on the most common errors to avoid, demonstrated through
examples. Attend ees are encouraged to bring along their current/latest work to receive
tailored feedback. In order to facilitate direct feedback on an individual basis, attendance

will be limited to 15 persons.

writingo



Scientific Programme abstracts Monday

Plenary lectud&45 - 0930Auditoriumlb/09/2018

Oral presentation

Contrasting nanomedicine claims versus human clinical performance: why such
disconnects?

David W. Grainger
david.grainger@utah.edu

Departments of Biomedingineering, and of Pharmaceutics and Pharmaceuticall@tieensstyyof
Utah, USA

Thousands of publications to date claim evidence for nanomadicindragtdelivery efficacy in cell and

animal models of cancer. A few of these mattdials,gpaherapies are approved for human use. Sufficient
global human clinical records are now published that -alf@alysastaf human effectiveness for limited
nanomedicines. Few nanomedicines to date exhibit enhancedatlicecaffedtiness compared to free

drug (clinical standard of care). Therefore, nanomedicines have yet to deliver much of their anticipated thera
value to patients, despite much hype and their increased costs. | will examine some case studges for nanomec
now in clinical use and even commercialized. Scientific research credibilityn ligk cbimalitmns, and
exaggeration of preclinical outcomes for nanomedicines are increasingly questioned by all stakeholders: pc
representativaadustrial and academic scientific peers, physicians patients, citizens and taxpayers. Erosion
this collective research support base must be stopped for research programs in advanced therapeutics
biomaterials to continue. Pressures in acad&hingpab a common global academic performance indicator
may be one important factor driving this inequality. Nevertheless, evidence supporting improved cancer treat
through applications of nanotechnology are largely unfounded by human éafgeriBoeswtthe costs to

society and to industry for validating experimental nanomedicine designs that fail to produce human theraj
progress, we must redouble efforts to (1) improvye viveitralidations, (2) examine differing biadtistributi

of nanomaterials in animal models versus humans, (3) better match drugs and their delivery systems to ad
disease sites, and (4) reduce the exaggeration in reporting preclinical model results that fail to translate to h
use.

ESBGeorge WintAward 20189:30 10:15AuditoriunilD/09/2018

Oral presentation

Role of Functional Polymers in the development of Biomaterials for Application in
the Biomedical Field

Julio San Roman
[Sroman@ictp.csic.es

Institute of Polymers, CSIC and @BHERuan de la Cierva 3, 2808G&irid

The contribution of polymers to the development and application of biomaterials during the last 50 years has
well recognised and patented in very good products (peestesscerdents, bioadhesive membranes, drug
delivery systems, etc.). In this presentation we will give information of the contributions of my research grou
the most appreciate colaborations with very well recognised groups to the appheaipmyofiduntd the

devel opment of advanced systems for the applicat


mailto:david.grainger@utah.edu
mailto:jsroman@ictp.csic.es

The enormous possibilities offered by the macromolecular chemistry of polymer systems give opportunities 1
developmentwdry interesting formulations to build up the necessary components to reorganice the human b
as well as the development of targeting and drug delivery systems. Essentially there is a clear relationship
design applied by the nature in thedorofadil the components and elements of the human body and the
fabrication of biomimetic macromolecular systems for applications in the body for restoration of functions ar
logical and controlled way of the application of bioactive molecutedenulaesrdike most of the drug
delivery systems, growth factor or enzimatic compounds.

Examples of diferent systems developped and applied in the clinical practice by the group will be present
different polymer families.

The development of biodkiedrie systems and composites based on polysaccharides for drug delivery system:
has been an i mportant cooperation with the 3B06 g
Feijen, Pedro Guillen, Antonio Lopez Bravo, and J.eARtxmio. dassically we interpret how to offer
biodegradable systems or partially biodegradable systems to guaranttee the biomechanical estability in
fractures. In this sense we developped partiallypabyigatide composites with a very ggodtion in the

bone tissue without loss of the biomechanical estability during the remodelation process of the fracture.

One of the main activities of the group has be
Therapeut i cassémbling molyneeds in @ hiomimetic fvay. The design of copolymer systems with the
adequated balance of hydrophilic and hydrophobic components has oppened excellent opportunities fo
preparation of advanced bioactive systems with properties asaatitioxideaitor antibacterial functions.
Cooperative works with excellent groups directed by Sanjukta Deb, James Kirkpatrick, Andres Garcia, B
Ratner, Claudio Migliaresi,Gino Ambrosio, Susi Borsachiello and many others has been well recognised.

Acknowddgements: The participation of all the components of my group, as well as the financial support from
CIBERBBN, CSIC,and MAT programs is acknowledged.

Creative engineering id€a45 12:15AuditoriumlD/09/2018
Oral presentation
Bioinspired fuationalisation of soft materials: materials and strategies

Katharina Maniura
kath@ina.maniura@empa.ch

Biointerfaces, Empa, Swiss Laboratories for Materials Science and Technology, St. Gallen, Switzerland

Tissue engineering, disease modeling, and drug screening represent areas of research which benefit from
advanced hydrogel systeatsattow precise control of cells in their 3D microenvironments. A smart and highly
celifriendly hydrogel was developed that allows true 3D microfabrication of complex structures. Basis is a ce
compatible hydrogel resist that is sufficiently phatpseliigiyradable, and permissive to support 3D cell

growth and multiphoton lithography is employed to paint functions in the 3D space.

The photosensitive cell responsive hydrogel is composedrokptipkiele polyvinyl alcohol (PVA) and is

desigred to expand the biological applications of MPL. Hydrogels including cells are formed by use of ultravic
light within 1 min. They provide fully synthetic matrices that are instroativwe femoeléling, multicellular
morphogenesis, and proteasgiated cell invasion. Cell invasion can be precisely guided in 3D with
micrometescale spatial resolution.


file://///192.168.2.241/apps/PCO%20DATA/PCO%20DATA/PROJECT%20MANAGEMENT/Projecten/2018_09%20ESB/Abstracts/Abstract%20book/katharina.maniura@empa.ch

On the other hand there is need for new concepts for materials defending baetgritrinfiettioals for

wound healing. The occaoere resistance to antibiotics has posed a high demand for novel strategies to fight
bacterial infections. Antimicrobial peptides (AMPS) eliespregtouoadctivity and low likelihood for
resistances, such as t hhmestpnonthent cangidafes to atldeveihisigeal. n 0  a
Hence, AMPs are a promising alternative to conventional antibiotics. However, their poor solubility in water ¢
sensitivity to degradation has limited their applicatienvethnanocelluloses sudiedP @xidized

nanofibrillated cellulose (TONFC) are natwoxicntanofibers with a high specific surface area that were
previously shown to provide superior loading capacities for different active biomolecules. These attributes m
TONFC promisisighstrates for the development gbunpidise bioactive materials, for example-as AMP
nanocarriers. The potential use of the polyelectrolyte TONFC fibrils as nanocarrier depends strongly on the
capability to preserve their nanoscale dimensiona. fiepegighe understanding thedilhreasional
nanostructures of TONFC fibrils at different conditions and upon immobilizion of nisin is of great interest for
design of advanced antimicrobial materials.

Creative engineering id€pa45 12:1%Audtorium 10/09/2018

Oral presentation

17Thermoresponsive nanofibers for engineering supramolecularly assembled
tissue substitutes

Andrea De Pierlexander Gorelovuri Roch&\Dimitrios Zeugblis

1Proxy Biomedigahlwayireland

24School of Chestny, University College Duidland

3Science Foundation Ireland (SFI) Centre for Research in Medical Deviteta(@URAM)
4Regenerative, Modular & Developmental Engineering Laboratory (REMQB#)dNational

INTRODUCTION:

Tissue engineerlmgselassembly is a technique that consists of growing cells on surfaces made of
thermoresponsive polymers, allowing the production of contiguous cell sheets. In-tgh pjotaach cell

and deposited extracellular matrix (ECM) remainidhtpabyigies a better cell localisation at the site of injury

[1]. However, these systems lack the possibility to introduce topographical cues, that are fundamental for the
organisation of many types of tissues. Moreover, the fabricaigimoaflESE would be highly desirable.

This limitation could be overcome by inducing macromolecular crowding (MMC) conditions during the culture |

[2].

Herein we venture to fabricate aligned electrospun thermoresponsive nanofibres to sustahmygotvth and deta
of ECMich cell sheets in the presence of a MMC microenvironment.

METHODS:

85% Nsopropylacrylamide/158r#utylacrylamide (pNIPAM/NTBA) copolymer was used. To create aligned
nanofibers, the polymer were electrospun and collected omtatngralre000 rpm. Fibres diameter and

orientation were assessed through scanning electron microscopy (SEM). Human adipose derived stem cells
(hADSCs) were treated with media containing macromolecular crowders to enhance matrix deposition. Cell
metabat activity, proliferation, viability and morphology were assessed and immunocytochemistry was conduci
order to estimate matrix deposition and compaosition. Cell detachment was performed by decreasing the tempe
of culture to 10°C for 20 minutes.

RESULTS AND DISCUSSION:



The electrospinning process resulted in the production of pNIPAM/NTBA fibres in a diameter range from 1 to Z
and an overall alignment of 80% (fig 1 A). Cell viability, proliferation and metabolic activity revealed that hADS(
wee able to grow on the thermoresponsive pNIPAM/NTBA scaffold. The cells were able to align on the fibers ¢
days (fig 1 B) and they were able to detach as an intact cell sheet in presence of MMC (fig 1 C). Moreover, it w
demonstrated that MMC Mojuame extrusion effect, enhances Collagen type | deposition, which is one of the
main components of the ECM (fig 2). Collectively the pNIPAM/NTBA thermoresponsive fibres were able to sus
growth and detachment of-&¢D\ell sheets.

CONCLUSION:

By ecapitulating the hierarchical organised structure of native tissues like tendons, we aim to improve the
development of supramolecular assembled tissue substitute based on the principle of in vitro organogenesis

REFERENCES:

Yang et al., Biomaterials5285043, 2007
Satyam. et al., Adv Mater. 26:38&24 2014
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Picture 1: Caption 1: SEM image of the pNIPAM/NTBA fibres (A). hADSC aligned on the fibres after 3 days in
culture (B) and detached as an intact cell sheet in the presence
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257Microfluidically generated single cell microgels as pericellular niches with
temporally controlled biochemical and biophysical properties

Jeroen Leijtemom Kamperman, Sieger Henke, Marcel Karperien
University Twepmscheddetherlands

INTRODOTION:



The modular design of tissues is of indispensable importance for proper organ function. A key example of this
phenomenon is extracellular matrix, which is naturally modular. Specifically, cells are entrapped in a niche
composed of a thin laypeod€ellular matrix, which in turn is located in a bulk of territorial matrix. These two matri:
types are highly distinct in their biochemical and biophysical properties: while the pericellular matrix provides a
stimulating cellular microniche, theaemigdrix gives rise to organ level characteristics. Incorporating such a
modular design into biomaterials is expected to allow engineered tissues to more accurately emulate native tis
However, it has remained a grand challenge to enginéeotheduhct count erpart of | i fe
block: a cell within its pericellular matrix.

METHODS:

A microfluidic droplet generation platform with delayed gelation was designed to produce enzymatically crossli
single cell microgels that ware micrometers larger than the single cell they encapsulated. The single cell
microgels were engineered witbroand tunable biophysical (temporal stiffening) and biochemical (dynamic
macromolecular exchange) properties. The effects of tempgrahghi# microgels were investigated using

AFM and fluorescence quantitation and its effect on stem cell lineage commitment using histology,
immunohistochemistry, faéelimaging (i.e., Hyperspectral Raman and CARS), gPCR, and RNAseq.

RESULTS ANDHQUSSION:

Single cell laden microgels with a diameter of 35 micrometer were produced in a monodispehnie manner via on
enzymatic crosslinking of discrete prepolymer droplets. The single cell microgels remained metabolically active
leastmonthi t hout any notable cell egression. The micr
to 50 kPa. Single cell analysis revealed that softer microgels stimulated adipogenesis, while stiffer microgels ir
osteogenesis. Importantly, terspiffesing of microgels revealed that the first three days of differentiation
determined the stiffr@siiced stem cell fate decision. Subsequently, we combined our single cell microgels with
distinct biomaterials to create advanced bioinks. Trappnodataeffectively uncoupled the engineered

tissues pericellular and territorial environments, which allowed for an unprecedented control over the design ai
behavior of living implants.

CONCLUSION:

We here present a novel microfluidic singteoggdbased concept that advances the engineering of

hierarchical tissues by incorporating pericellular microniches within biomaterials in a facile yet highly controllab
manner.

REFERENCES:

Kamperman Adv Healthc Ma2&16 DOI 10.1002/adhm.202®G.

Kamperman Bmalk017 DOI 10.1002/smll.201603711.
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Figure 1: On-demand stiffening single cell microgels. A) Microfluidic formation of cell-in-prepolymer
droplets (white arrows). B) Enzymatic post-crosslinking allows for on-demand microgel stiffening. C) 3D
reconstruction of confocal fluorescent microscopy confirmed that each cell was located in the center of its
microgel. D) Fluorescent investigation of biomarkers (calcification) allows for facile analysis of stem cell
differentiation with single cell resolution. E) Microgel stiffness played a crucial role in the osteogenesis of
mesenchymal stem cell during the first three days of differentiation, but not during the subsequent days.
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391Macromolecular crowding, mechanical stimulation and oxygen tension in tissue
engineering A step closer to cadlssembled biomaterials

Dimitrios ZeugolsGaspaD Tsiapalis, V Grage®f Kearns, J Kelly
NUI Galwagalwaylreland

INTRODUCTION:

Macromolecular crowding is a biophysical phenomenon that governs intracellular and extracellular processes .
increases thermodynamic activities by several orders oflmeignitaidbave demonstrated that

macromolecular crowding dramatically accelerates extracellular matrix (ECM) deposition in skin, lung and corr
fibroblast and naive mesenchymal stem cell edjtudesdih, we hypothesized that macromolecular crowding
alone oin combination with oith@itranicroenvironment modulators (e.g. oxygen tension, mechanical loading)
will control cell function in vitro.

METHODS:

Human tendons were obtained from University Hospital Galway, after obtaining appropahte licenses, ethi
approvals and patient consent. Subsequently, tenocytes were extracted using the migration method. Human
chondrocytes were purchased from Lonza (Switzerland). Human osteoblasts were purchased from ATCC (UK
Human bone marrow was purchased from $8ahZ&aqisariable oxygen tension cultures, a Coy Lab (USA)
hypoxia chamber was used. For mechanical loading cultures, a Cell Scale (Canada) MCFX uniaxial stimulator
bioreactor was used. all experiments were conducted at passage 3 to 5. Allpiktunes iedreitu

ascorbic acid sodium salt (Sigma Aldrich, UK). Macromolecular crowding was carried ong/aging 50 to 100



carrageenan (Sigma Aldrich, UK). ECM deposition was assessERNGIN (BRIAd, UK) and
immunocytochemistry (ABCAM, UKjsaG@aye analysis was conducted using a gene array (Roche, Ireland).

RESULTS AND DISCUSSION:

Macromolecular crowding (MMC) enhanced deposition of collagen types | and Ill in tenocytes and bone marro
stem cells. Gene analysis showed upregulatiorisf thrlmreospondiand cartilage oligomeric matrix

protein in tenocytes after 7 days of mechanical stimulation. BMSCs exhibited upregulation of alkaline phospha
under MMC and downregulation of collagen type | at day 3 under mechanitchéstinselati®iMMC.

Human tenocytes treated with MMC ate2¥%idd showed increased collagen type | synthesis and deposition

after 7 days. In chondrocyte culture, MMC both in monolayer and alginate system, increased collagen type |
deposition, whilstlagen type Il was barely detectable.

CONCLUSION:

This study provides insight into modulation of cell behavior and phenotype using microenvironmental cues.
REFERENCES:

Kumar, P., et al., Sci Rep, 2015. 5: p. 8729

Cigognini, D., et al., Sci Rep, Qil&0746

Kumar, P., et al., J Tissue Eng Regen Med, 2016

Satyam, A, et al., Acta Biomater420p62231
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21Thermeaesponsive macrocarriers containing polycaprolactone grafted with
Poly(Nisopropyl acrylamide) for cell culture

Linh NguyeAkinlolu Odeleye, €éo Chui, Hua Ye, Zhanfeng Cui
University of OxfdbafordUnited Kingdom
INTRODUCTION:

Thermogesponsive containing peisoiopyl acrylamide) (PNIPAAmM) have gained particular attention because
of their ability to propagatkracover cells without physical daffageewly developed technique has been

shown not to alter cell physiology, morphology and immuAdpheatypent study, we used

polycaprolactone (PCL) beads coated its surface with PNIPAAmMoT trespsiymhses to produce thermos
responsive macrobeads suitable for cell harvesting without the use of generally employed proteolytic enzymes

METHODS:

PCLPNIPAAM beads were prepared through amidation reaction in the presence of EDC and NHS and were
characterized and confirmed by FTIR, XPS, SEM and EDS. Human dermal fibroblast cells (HDF) and Mesencl|
stem cells (MSC) viability and proliferation were determigeasbayC&td Lilkead assay. ECM protein



expression of HDF was analysed by ilmonescénce staining and western blot analysis. All quantitative data
were expressed as mean + SD. Statistical analysis was performay avididysie of variance (ANOVA) with
Tukeyds honest significant difference post hoc t

RESULTS AND DISCUSSION

PCLPNIPAAmM allowed HDF and MSC to adhere, spread, and grow successfully. By reducing the temperature
below 30°C, more than 70% of HDF cells were detacheB A RGLwith around 85% cell viability. The

cell detachment ratio by trypsin treagmsdrnigher than by reduced temperature, however, cell detachment from
PCLPNIPAAM by temperature change significantly reduced cell death and increased cell viability. The express
of some structural ECM proteins such as Laminin and Fibronectimdraffedsed by trysinization process

but not with reduced temperature process.

Unlike enzymatic treatments, this method of detachment may reduce the risk of damage to the physiology of tt
celt. Thermoesponsive macrocarriers could provide theematibgeof cell detachment technology for clinical
applications such as tissue engineering, cell transplantation and biological production.

CONCLUSION:

Invitro studies confirmed that the newly grafted beadsoxereristnee and biocompatible WDF and

MSC. By reducing the temperature f&ta 3%, more than 70% of the cells were collected without the need

for physical forces or enzyme treatment. The less damage to the cells and the ECM protein expression for cell
detached from macraeesby temperature reduction compared to trypsin treatment confirmed the potential of
thermosesponsive macrocarriers for future usesodrgell recovery.

REFERENCES:

Kim,D.J. et &llacromolecular rapid communicd®pihgs21(2003).Zhangtlal European Polymer Journal
67346364(2015).Nienow,A.W. Bi@hemical Engineering JdL082#29(2016).
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Picture 1: Caption 1: Figure 1. Schdiagaen of thermal response of cells on PNIPAAm grafted on PCL
surfaces
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Metabiomaterials

Amir A Zadpéor
1Department of Biomechanical Engineering, Delft Universitygef Techno

Metamaterials have emerged as promising candidates for creating advanced functionalities thorough adjustme
their mechanical, electromagnetic, or acoustic properties. The properties and, thus, functionalities of metamate
are direct consequesof their smatlale architecture. Given the fact that design of arbitrarily cemplex micro
architectures is crucial for creating properties and functionalities, the advances made in additive manufacturing
printing) techniques are of particulanceléw the design and manufacturing of metamaterials. For biomedical
applications, this creates a great opportunity to develop porous biomaterials with unprecedented combinations
mechanical, mass transport (permeability, diffusivity), anddpieftgiahgditively manufactured porous
biomaterials are, however, very limited in terms of the surface access they allow, meatatgdhat surface
functionalities cannot be easily added to such biomaterials. Starting from a flat shaperand folding the
biomaterials up using origami techniques is a solution that allows for fabrication of porous biomaterials that cor
properties originating from their 3D porous structure with those stemming from surface features (e.g. surface
nanopatterns). histtalk, | will present an overview of the research carried out in my lab that has led to introducir
the concept of mbtamaterials and will discuss hovbioreterials could be used to improve bone tissue
regeneration and prevent biomatssatdted infections.

A part of the research for this paper was financially supported by the Prosperos project, funded by the Interreg
Flanderg The Netherlands program, CCI grant no. 2014TC16RFCB046.
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Electrospinning techniques & possibilities

Fang Yang
Department of Biomaterials, Radboud University Medical Center, The Netherlands

Electrospinning is a-effitient technique to prepare ultrafine polymseriehiith can be easily carried out in a
laboratory and scaled up to an industrial process. It utilizes electrostatic forces to spin polymer solutions or me
whipped jets, resulting in continuous fibers with diameters from a few nanonegtessaitemscioent

evaporation in the spinning process. Along with the booming research in the field of tissue engineering and
regenerative medicine, electrospinning has gained exponentially increasing popularity as it can be used to ger
a large vaaty of novel structured materials for biomedical applications, including tissue engineering scaffolds ar
drug carriers. Here, we summarized the methods of using electrospinningdionanosiocaldiiesr

bundles/yarns, tdimensional meshes, anektdimensional scaffolds. Examples of applying such electrospun
structures were given based on our researeh lwaddition, we underlined the technigues of using
electrospinning for drug or growth factor delivery, including physical rdisteptiospliaing, coaxial
electrospinning, and covalent immobilization. Moreover, we highlighted thiernae@bgstam i.e.

enrichment of electrospun fibers with additional nanosized materials for the improvement of drug delivery.5 Ex
challenges and opportunities of using electrospinning for biomedical use were identified based on our experier
and the literature survey.

REFERENCES
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2. Shang, S.; Yang, F.; Cheng, X.; Walboomers, X. F.; Jansen, J. A., The effect of electrospun fibre alignr
on the behaviour of rat periodontal ligamé&niropksan cells & materials 2010, £2.180



3. Yang, W.; Yang, F.; Wang, Y.; Both, S. K.; Jansen, J. A., In vivo bone generation via the endochondral
pathway on thrdinensional electrospun fibers. Acta Biomater. 2013 -46(113, 4505

4. Castro, A. G. Bg Giudice, M. C.; Vermonden, T.; Leeuwenburgh, S. C. G.; Jansen, J. A.; van den
Beucken, J. J. J. P.; Yang, FDdwp Approach for the Preparation of Highly Porous PLLA
Microcylinders. Acs Biomater Sci Eng 2016, 2 21072099
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Yang, F., Electrospun Nanofibrous Silk Fibroin Membranes Containing Gelatin Nanospheres for Contrc
Delivery of Biomolecules. Adv Healthc Mater 2017, 6 (14), 1700014
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585Bioinspired topographicaligilored electrospun substrates for studying
mesenchymal stromal cell behaviour
Beatriz jc Montéjrbhomas Pattersdida OrtegaPaul HattgrSimon Cdol

IThe University of Sheff@heffieldJnited Kingdom
2Agency for Science, Technology and Research, @itgap&e

INTRODUCTION:

Musculoskeletal disorders including traumnelgtedelisease and congeleitatts have the potential to

severely reduce human quality of life. Understanding the regeneration mechanisms associated to musculoske
tissues is a complex and challenging task; there is a pressing need for the devielepirrantefaat

reproduce to a higher degree how cells with intrinsic regenerative capability are ifounanatiae their
environmentsThe aim of this research is to fabricate electrospun 3D biotitn@tiodals using

topographical cues and inaiipoiof specific biomolecules to ultimately influence mesenchymal stromal cell
(MSC) behaviour towards osteogenic differentiation pathways.

METHODS:

Patterned stainless steel collectors were designed via CAD software and manufactured using the additive
manufacturing technique selective laser melting (SLM). Polycaprolactone (PCL) was electrospun onto these
templates to produce micropatterned scaffolds. Scaffolds were biofunctionalised with collagen and heparin anc
content assessed. After scaffolédsEhaation Rat MSCs were cultured onto coatedaatechon

micropatterned and plain scaffolds in order to assess its effect on cell morphology (DAPI; FITC) and viability o
time (Presto Blue®) (n=3). Statistical analyses were performed orns@rapfiRadeRrsing one way analysis

of variance (ANOVA) where p values <0.05 were considered statistically significant.

RESULTS AND DISCUSSION:

Micropatterned membranes were produced by electrospinning, with the fibrous scaffolds mimicking extracellul
matrix structure. SEM imaging found that sterilisation and functionalisation did not alter the scaffolds fibrous
structure. Collagen and heparin were used to biofunctionalise the membranes. Optical imaging and staining st
successful biofunctionalizatioollagen and heparin of the scaffolds through adsorption. Metabolic assays
showed that the scaffolds could support MSC survival and viability over time.

CONCLUSION:

Combining topographical cues with biomolecules into electrospun scafftiate gy doveaelsthe
development of bioinspired cell responsive environments. Biofunctionalised micropatterned scaffolds supporte



attachment. Future work will focus on the impact of surface topography and biomolecules on cells osteogenic
potential. Thinnovative methodology will provide us with new tools to enable a better understanding and contrc
stem cell fate, opening the door to the development of the new generation of biomedical devices for musculosl|
regeneration.

REFERENCES:
LutolfM.P., and Blau, H.M. (2009). Artificial Stem Cell Niches. Adv. Mater. Dee#icBPBEa26T-1a
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Picture 1: Caption 1: SEM images of mioegpp&E scaffolds and zoom in images of the different fibre
distributions existing within one of our micropattern
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344Future trends in the electrospinniaghnique: the importance of using of
benign solvents
Liliana Liveramildo R. Boccactini

Wniversity of Erlang@member@riangerGermany
2University of Erlang@memberg / Institute of Biomateeatsany



INTRODUCTION:

The electrospinningnsestablished method for the obtainment of fibers for severdl Sublieatiepstems

commonly used for this process are toxic and the presence of their residuals in the obtained fibers could limit t
biomedical applications or it forces tifgoasprocessing treatment for the neutralization of toxic remnants. The
progressive elimination of their use in favour of benign (environmentsdXraretilyems offers several

benefits, like the prevention of proteins denaturatios shidtigrt preparation and the process itself,

improvements in laboratory workers safety and reduction of the environmental impact. Considering the novelty
field, even if the use of benign solvents requires longer time for the procestidigtiniizataningly report

their versatility for the fabrication of polymeric and compoditeefdierf the present work is to report the
successful use of benign solvents for electrospun scaffolds fabrication and to highlight the relevance of
investigations on the possible degradation of polymers and inorganic particles during the contact with such bel
solvents.

METHODS:

Synthetic polymers like poly(epsilon caprolactone) (PCL) and natural peWarietsd&igRramex), like

chitosands), zein, silk and their blends were electrospun by using benign solvents, like acetic acid, formic acid
ethanol (VWR). For composite fibers, bioactive glass particles with different sizes and compositions were
considered. Sample morphology wasetizddy SEM and ATHRR was used to investigate fibers

degradation in Phospifatifered Saline and Simulated Body Fluid.

RESULTS AND DISCUSSION:

Homogeneous bedd fibers were obtained for all the investigated neat polymers and bldride(Figure 1).
average diameters changed in the blends respect to the neat polymers. The presence of inorganic particles af
the fiber morphology and the bioactivity of bioactive glass particles was preserved. In comparison to fibrous P(
scaffolds obtaineah standard solvé(esy. chloroform/methanol), the obtained samples showed lower values

of the fiber average diameter, both for nanofibers and microfibers, and higher values of the Young’s modulus.

CONCLUSION:

The focus of the scientific commuoityésging on the use of benign solvents and greener approaches for
electrospun scaffolds fabrication. Examples discussed in this presentation contribute to the relevant amount of
being generated which supports the wider application of sob/egpiéasiraiptaxic solvents.

REFERENCES:

Mehta P. et al., Drug Disooday. 22:19865, 2017.
Liverani L. et al., Nanomaterials. 6: 75, 2016.
Liverani L. et al. Polymer. 9: 487, 2017.

Soliman S. et al. Journal of Biomedical Materials Research 209BA: 566



PCL microfibers V PCL nanofibers

Picture 1: Captlon 1: Flgure 1 SEM mlcrographs of the dn‘ferent polymeric blends obtalned by using benign sol
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242Experimental and Computatbapproach of cells' distribution during culture
in a 3D porous electrospun scaffold

Foteini Kozahitroteini Kozahitargarita Georgjdeaschalis Pantgjd3imitrios Charisigdfetros
Koutsouk&sDespina Deligi&nni

WUniversity of PatB®/patrasGreece

2Department of Mechanical Engineering & Aeronautics, UniversiseetPatras
3Department of Chemical Engineering, UniversityGfdeatieas

INTRODUCTION:



3D porous scaffolds have gained increasing interest in tissue emgindeiingvitlent advantages in

providing more accurately the actual microenvironment where cells reside in tissues. The construction of these
scaffolds has many technical limitations when the electrospinning process is steel. thethicksde

used as a collector to overcome these diffieuttiesmore, bioreactors have proved to be crucial tools to

initiate, maintain and direct cell cultures and tissue developmdirhgnaithrakenvironfm&amputational

methods can be usedetemnine cell density and spatial distribution in the 3D scaffold. This has proven to be
important for cell differentiation and tissue developridnttims/gtady, cell behavior was investigated both
experimentally and computationally duniegncal8D porous electrospun scaffold, using a bioreactor.

METHODS:

PolyCaprolactone pellets were dissolved in glacial Acetic Acid by gently heating while on roller. The electrospir
method was performed to manufacture the porous scaffole.  pdatwictayer, a stairdt=ed mesh was

used as a receiver to replace the traditional collector. Repeating the above procedure, a porous scaffold was
obtained by binding multiple layers.

MSCs were obtained from umbilical cord and were seeaxidfbid. tAeboreactor has been employed to
perfuse culture medium directly through the pores of the seeded 3D scaffold.

The seeding procedure was modelled, using Computational Fluid Dynamics to evaluate the experimental resu
The scaffold was desigasidg Solidworks Dassault Systems. The seeding process was simulated in COMSOL
Multiphysics 5.2a.

RESULTS AND DISCUSSION:

Macroscopically, the required multilayered scaffold seems to have the desired mesh textured morphology. The
design of the scaffoliictvwas used in the modelling procedure, is presented below (Fig.1). The bioreactor
experiments revealed that the cell seeding process has an important impact on cell behavior. The fluid shear s
applied on the c¢ons tm eompgutddsby GFD, rshoaer a closerelatiomship with thet u r
distribution of cells in an in vitro experiment under the same seeding conditions.

CONCLUSION:

Combining the experimental and the computational results, a better insight of cell betiavior was obtaine
REFERENCES:

[1] J. Song et al, Biofabrication, vol. 9, 015018, 2017.
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Picture 1: Caption 1: Fig 1 Design of the patterned electrospun meshed scaffold
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557Combining melt electrowriting of microfiber meshes with aggregated
chondroprogenitor cells stimulated with @& enhance cartilage tissue
engineering

Florencia Abinzandyéne de RuijferAnnelaeMensingaMiguel Castithdyas KhénRiccardo Levatdos
Malda

University Medical Center Utt#tolthiNetherlands
2Swansea University Medical Sdmiteld Kingdom

INTRODUCTION:

Articular cartilagerived progenitor cells (ACPCs)ramigipg cell source for cartilage regeneration, as they

can be expanded in culture, achieving clinically relevant numbers without losing différeiuvedioer capacity
culture protocols for ACPCs are not optimized and are based on mediacisgadbstresal cells. Also,

little is known of their interaction with 3D scaffolding biomaterials. The aim of this study is to fabricate durable,
organized cartilage constructs by i) maximizing cartilage production by ACPCs via optimized growth factor
suplementation, and ii) incorporating ACPCs within 3D meshes of organized microfibers to guide the prolifera
and eventual condensation of these cells into dikatigage.

METHODS:

Adult ACPCs were cultured in pellets of 250.000 cells feupplemlenting the media with 100 ng/ml of

growth differentiation factor 2-24BE control, pellets were grown with the standard dose of 10-ng/ml of TGF
betal. To test if an initial boost e @R$-sufficient for differentiation, a group ved BaitcGEFto TGF

betal after the first week. Matrix production was evaluated with histology and GAG/DNA quangfication. Next, (
grown chondrogenic pellets were combined with polycaprolactone meshes, fabricated via melt electrowriting.
Microfibe@0um) were printed to form a boxed stre@@idaytown, fiber spacing 800um). Pellets were
individually housed into each printed box.



RESULTS AND DISCUSSION:

GDR2 has been reported as potent factor for chondrogenic differentiation of irirhmathie expEdsaent,

GDR2 supplementation significantly improved and hastendidecantiizigedeposition. After 1 week, these

pellets were 40% larger in size compared to growdnetéd TidiBtology showed GAG and colliapen |l

matrix. Aftdrweeks with GRRthe pellets presented 30x higher GAG production compared to pellets cultured
with TGIBetal, and 25% higher than the switched group (seB-jures A

PCL microfiber meshes have been shown to have a reinforcing?effexjporagjals the pellet into the box
structure (see figure D) provides structural stability, mechanical reinforcement, and can guide its growth and
condensation into a larger tissue construct, enhanced through the aédition of GDF

CONCLUSION:

Overall, thembination of an optimized culture condition basetiwithGid-physical support given by the
microfibrous scaffold, provides a promising platform for devetepimgiadahgable solution for implantation
of cartilage tissue.

REFERENCES:

1Khan 2017, TERMIS EU
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Picture 1: Caption 1: @DiAproves gwth (fig. A) and GAGs/Col Il productie@)fagn BCPCs pellets. A
microfiber mesh helps guide their maturation (fig. D).
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3D Printed Orthopaedicgliants: Biodegradation Behavior, Infection Prevention,
and Bone Regeneration

Amir A Zadpéor
1Department of Biomechanical Engineering, Delft University of Technology

3D printing otherwise known as additive manufacturing has enabled fabricpoimusfimglamis which

may or may not be personalized in terms of their overall shajmeeoafeatyed, highly porous, and
topologically ordered raccbitecture of such biomaterials has important implications for infection prevention
and improvdmbne regeneration. First, the surface area epomusanplants is much larger than the
corresponding solid implants. The much larger surface area amplifies the effects of coatings and surface
treatments aimed at reducing the risk of infectiimsilatidg the growth of bone tissue. Second, there is a



very large pore space that could be used to accommodate drug delivery vehicles for local delivery of growth
factors and/or antibacterial agents (e.g. antibiotics, inorganic antibactentihasgetig| geptides).

Finally, the biodegradation behavior of bone substitutes could be controlled using the topological design of
volumgoorous implants at the nsicate to make sure bone regeneration continues unhindered to the
maximum possible ekt€&ombined together, these three features of 3D prinfeateotlimelants offer a

host of opportunities to simultaneously reduce the rislas$ouialaatt infections and enhance bone

regeneration performance. In this talk, the recent ptognesmnd will be reviewed with a particular

emphasis on metallic materials, their coatings and surface treatments, and new generations of 3D printed
biodegradable metallic biomaterials.

A part of the research for this paper was financially suhReasperos project, funded by the Interreg VA
Flander$ The Netherlands program, CCI grant no. 2014TC16RFCB046.
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Towards a standardised and perdéisedinvi t r o t ool for o6func
3Dprinted (non)degradable orthopaedic implants

Jan SchrooterMaarten SonndeBvan ClagsGunther Nbé
1Antleron, Belgium

For some time, researchers and companies are developing means to thett8D rhimian tissue
environment to make the implant development process more reliable, therebyi{a) méallassgdrated
complications, (b) lowering costs resulting Stagddtlures, (c) ensuring quick abandonieaed ods,

and (dshortening the development process so that life changing implants reach the market sooner.
Development of 3D assays at thesgaechave remained a challenge however, as the degree of precision
required to emulateiiro celio-cell communication hawen elusive. Nowadays bioreactors enable a first step
towards the-vitro creation of more relevant cell andikessrevironments for standardised and functional
implant screening.

Currently, the 1ISO 1692009 guidelines describe the stanthtbfpcalwitro evaluation of novel materials

for medical use. Noric behaviour is indeed an essential material prerequisite for novel medical, implantabl
applications. It, however, provides limited information on the actual devit®itbnbBdnaligpasing number

of geometrically more complex, customised and biologically active devices, also as part of the precision me
revolution, including personalised and regenerative therapies, morgiftmessagsiare needed.

Hencethere is a need to optimise decision making early on in the implant development process, supported b
growing insight that the relevance of preclinical models towards final patient outcome is limited. Establi
predictive correlations between frbplarand surface properties and functional behaviour related to patient
outcome will be essential to secure a sustainable clinical implementation of these personalised implants.
The development of a nowérinstandard can support the shift fresiragbebolerability ancbmpatibility

towards bifunctionality. Using customised, closed, automat@dnsténateactors, standardised functional
screening of novel implants can become possible. Not only will these systems support dhe developmel
reproducible, operataiependent methodologies, they also enable testing of clinically relevant implant

di mensi ons, geometries and other physicochemical
more complex, physiologically reéewcdamore patiepecific biological models on a lab scale.
The development of biorehetsed standards fovint r o o6f unctionalityd test

manufactured (non)degradable orthopaedic implants,-bsang @b 6 f u mmernit of cathedicad a s s e
device interaction in combination-iiitoipredictive tools, will assist clinical translation of this next generation,
customised and biologically active implants. Establishing R&D eapracstyréenimg of-cedldicallevice



interaction at this mesale, coupled to npdtiametric data assessment and processing will enable improved
decision making early in (personalised) medical device development.

A part of the research for this paper was financially suppdPiedgros project, funded by the Interreg VA
Flanders The Netherlands program, CCI grant no. 2014TC16RFCB046.
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348 3D additive manufactured saddfalith antimicrobial activity for tissue
regeneration

Maria Cdmafieorres
MERLN Institute for Techndhsgyred Regenerative Medicine, Maastricht Univ., Maastricht

INTRODUCTION:

Scaffolds with drug release properties to locally prevent infeziocesnalidages for regenerating tissues.

Here, we report the additive manufacturing (AM) of polymeric scaffolds containing the inorganic lamellar fille
LDH (MgAdased layered double hydroxides) and ZrP (zirconium phosphates), with intecsalated antibioti
(ciprofloxacin (CFX) and gentamicin (GTM), respectively). The incorporation of these inorganic fillers gives c
functionality to the fabricated scaffolds: i) it enables to achieve local controlled release of the antibiotics, unli
most current deiy systems, in which the drug is directly dispersed within the material, and ii) offers the
potential to enhance tissue formation.

METHODS:

PEOT/PBTDH/CFX and PEOT/RBFP/GTM composites (5, 10, 20 wt% filler) were prepared by twin screw
compoundingntially, 2D films of each material were prepared at 190 °C, simulating the printing conditions. Tt
influence of different fillers concentrations on thehgmyiabproperties of the materials, in terms of

antibiotic release kinetics, fillersutigtritvithin the polymer matrix, and hydrophilicity, was assessed. Cells
antibiotics, cefisaterials interactions, and the antimicrobial activity of each composite against Gram + and Gr:
I bacteria were evaluated. Ultimately, 3D scaffolds wereedawitificttematerials by a melt extrusion

based AM technique.

RESULTS AND DISCUSSION:

Release studies confirmed a filler concentration dependent release profile inithddii REEXTARB T
PEOT/PBErP/GTM composites. An initial burst release wasimbisefistl 72h (concentrations lower

than the toxic amounts for cells), followed by a neadr zelease stage, which extended until the end of
the study (1 month). The fillers, exfoliated and homogeneously dispersed within the PBAfFfR&T matrix (c
using XRD), increased the hydrophilicity of the material. This resulted in higher attachment of human
mesenchymal stromal cells on composite films. Cell proliferation and morphology further confirmed the
biocompatibility of the composites. hitipoitie activity of the antibiotics was preserved after the processing
steps, as verified by the antimicrobial analysis. More specificallijl. PE@CHFRBNd PEOT/PBT

ZrP/GTM composite films showed concentration dependent acivipidgamshndP. aeruginosa
respectively. Each of the materials was melt extruded into 3D scaffolds (fib850iamétertRsdinting
parameters adapted to each filler concentration.

CONCLUSION:

New composites containing lamellar inorganic fillevelpee do fabricate 3D scaffolds. The unique
controlled release of antibiotics, whose activity is preserved after thermal processing, is of great interest to



minimize infection risks during surgery and during tissue healing process. Thecpaittitafillghgan
tissue formation, in particular in osteogenesis, will be investigated.

ACKNOWLEDGMENTS:
H202eNMPRPILOTS015 (GA n. 685825).
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339Functionalization of poly(vinyl) alcohol fibers with polymeric brushes for
reinforcement of calcium phosphate ceramics

Daniela G. Petr¥ingfeng F,uJohn Jansérbaniela A. WildoBander C.G. Leeuwenburgh
1IRadboud University Medical QOdijteegerNetherlands
2Radboud Univerdigtherlands

INTRODUCTION:

Replacement and regeneration of damaged bone remains a challenge in the field of hard tissue engineering.
Calcium phosphate ceramics(CPCs) are frequently used for bone grafting fhejpcsedatity to the

mineral phase of bone. Nevertheless, these ceramids Bodroptibee their toughness, reinforcement of

CPCs using fibers is a promising approach, where the adhesion between fibers and CPCs requires an interfac
sufficiergtrength. A strong bond will lead to fiber rupture whereas a weak interface leatisHerfer pull

we present a novel method to functionalize the surface of polyvinyl alcohol(PVA) fibers with thermoresponsive
poly(Nsopropylacrylamide)(PNIPArshés which shift from hydrophilic to hydrophobic behaviour above their
lower critical solution temperature(LCST) of 32°C. We hypothesized that the hydrophilic nature of the fibers wc
facilitate their dispersion in the hydrophilic cement, whitepthettidibehavior above the LCST would lead to
toughening of the cement matrix through a frictional sliding mechanism.

METHODS:

The polymerization of PNIPAm brushes on the surface of commercially available PVA fibers is performed in a
step reacti@mhe first step involves the introduction of an active site on the fibeOsuidiloa(@E)/By the

coupling reaction of the initiateBRVEhe last step involves the growth of the PNIPAmM brushes at different
monomer:organometallic complex miagéPX&®NIPAM 25:1 and 50:1). To prepareififmced CPCs,

PVA fibers are mixed with the CPC powder and the liquitip@hse@a.5wt% fiber weight fraction. The
morphology of the fibers, before and after polymerization, is investigatgelbgtson microscopy(SEM),

while the fibeginforced specimens(4x4x2banentested at@land 3« in PBS to determine the work of
fracture(WOF).

RESULTS AND DISCUSSION:

SEM reveals an increase in the fiber diameter and roughness oPMA fiteadifiedllowing flexural testing of

the composites, results showadbibicrease in the WOF values in all groups compared to pure CPC. Moreover,
clear differences are shown between the WOF values for the two temperatures: cementdPéirdorced with P
modified fibers revealed significantly lower WOF valutbsaia2 BZ. These results prove that the

reinforcement efficacy of the PNi@dified fibers was higher in their hydrophobic state.



CONCLUSION:

A new method is developed to fafizéd?PVA fibers with thermoresponsive polymeric brushes. These PNIPAmM
modified fibers will be highly instrumental for the reinforcement of calcium phosphate ceramics, aiming at the
development of bioceramics withdaddg capacity.

REFERENCES:
CanalC. et al.,J Mech Behav Biomed #{8)et658671,2011
Yu Y. et al,Soft Mattér8508516,2015

26:1 50:1

— 4000 1
~E

—

a2

@

5 3000 1

-

(& ]

o

[§8

'06 2000 1

-

—

o

= 1000 1

Picture 1: Caption 1: Fig. 1: SEM images of PVA fiber surface before a) and after b) PNIPAM surface modifica
(PVAPNIPAM 25:1); c) Work of fracta®;(n=
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o-sheet forming peptide hydrogels: from-asffiembly to functional biomaterials

Alberto Saiani
School of Materials and Manchestetdradt Biotechnology, University of Manchester, UK

The use of n@ovalent sedssembly to construct materials has become a prominent strategy in biomaterials
science offering practical routes for the construction of increasingly functmraMardtyials f

applications ranging from tissue engineesitigptoeh and drug delivethyAlvariety of molecular building

blocks can be used for this purpose, one such block that has attracted considerable attention in the last 20 y
is denovadesigned peptides.3 Peptides offer a number of advantages to the biomaterial scientists. The librar
20 natural amino acids offers the ability to play with the intrinsic properties of the peptide such as structure,
hydrophobicity, charge and funityi@fialving the design of a wide range of materials. Synthetic peptides are
chemically fully defined and being build form natural amino acids they result usually in low toxicity and low



immune response when usegan Our group has focussed on thepteset of a technological platform for

the design of novel biofunctional materials exploitiagsbmbbifefsheet forming peptid€sheb-

sheet motif is of increasing interest as short peptides can be desigsteektaitdrifibres tbatangle

and consequently form stable hydrogels. These hydrogels can be easily functionalised using specific biologi
signals and or drugs. Through the fundamental understandiragseénhigysalid gelation of these peptides

57 we have been ablddsign hydrogels with tailored properties for a range of applications including cell
cultured.l, cell and drug delivei@and bipr i nt i ngl4. We wi | | present ou
selfassembly to Hienctional materials and their coralisation.

References:

. Zhang, S. G., Nature Biotechnology 20032178171

. Langer, R. et al, Nature 2004, 422287
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. Saiani, A. et al., Soft Matter 2009262193

. Elsawy, M. A. et al., Langmuir 2016, 3092217

7. Gao, J. et al., Biomacromolecules 2017-888, 826
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2041731414539344.

10. Mujeeb, A. et al., Acta Biomaterialia 20134814609

11. Wan, S. et al., Acta Biomaterialia 201&,046, 29

12. Roberts, D. et al. Langmuir 2012, 28] @B1R6

13. Tang, C. et #hternational Journal of Pharmaceutics 2014, 485, 427
14. Raphael, B. et al., Materials Letters 2017 ;1@®, 103

o o A W N P

Biomolecular selfsembly for biomaterials d#8igé 18:30Auditorium10/09/2018

Oral presentation

Biomimetic Polymdrasal Self{Assembled Biomaterials

Sébastien Lecommandoux
Laboratoire de Chimie des Polyméres Organiques, Univ. Bordeaux, CNRS UMRIEE2BNS@BEauX

Polymers represent an important class of organic compounds that are used for manyograentrothe devel
biomaterials. Among them, amphiphilic block copolymers are among the most attractive systems for drug de
applications. We report here an overview omsisersélfy in water of amphiphilic block copolymers into

different nanomedicinesniméocusing on polymer vesicles, also referred as polymersomes, and their
applications in loading and controlled release of both hydrophilic and hydrophobic molecules and biomolecu

We pay special attention to polysaccharide and pblgpegptidiéccopolymer vesicles and their

development in nanomediciEelitieed, the field of synthetic polypeptides has seen many significant
advances in recent years, including studies on block and hybrid copolypeptides that form vesicles, fibrils, an
other stictures with potential applications in medicine and materials chemistry. However, the development of
glycosylated polypeptides has not kept pace, primarily due to the inability to readily synthesize glycopolypep



in a controlled manner. Glycosyffatiatural proteins provides diverse functionality such as mediation of
recognition events, modification of protein conformations, ect, that may find interest and application in biome
field. In this context, we developed over the last yeardmatatietidar the design of glycosylated

polypeptides and polysacchaoigpeptide biohybrids with controlled placement of sugar functionality. We
were especially interested in designing amphiphilic copolymerassambdesiifo wdkfined matles

and vesicles that can advantageously be loaded with drugs and present a surface with multivalent presentat
bioactive saccharides or oligosaccharides. The ability of these nanoparticles for different biomedical applica
from drugeliveryatinhibitor, will be presented. We especially evidenced the particular benefit of nanoparticles
and their multivalency toward the interaction with biological8¢ceptors.[6

Finally, our recent advances i comparsmentaljzediabd o mi mi cr
functional protocells will be proposed. Such a system constitutes a first step towards the challenge of structt
cell mimicry and functionality, and may act in the future as an autonomous artificial cell that can sense and c
situ any biological deregulatib®][9
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725Biomimetic sefissembly of functional gold nanoparticles

Nonappa Nonapjangelhardt Peter, lkkala Olli
Aalto UniversiBspooFinland

INTRODUCTION:

In nature, biological particles, such as virus capsihdelies are inspirational examples for hierarchical self
assembly with exceptional thermodynamié $tadylityllow the principle of genetic economy, efficiency, and
erroffree structure formation using the concept of subunit-@ssechisBiRelated sedlssembly concepts

have been widely explored in supramolecular chemistry usieyeidiaddiag blocks. However, a similar
approach using colloidal level bbilitkg such as inorganic nanoparticles has certain limitations due to
challenges in controlling their size, shape, interactions, &nia stebiiontribution, we show biomimetic self



assembly of atomically precise gold nanoparticles itpsidlewdctheir application potential in advanced
drugdelivery systems (Figure 1).

METHODS:

In this work, atomically precise noble (Au, Ag) nanopatrticles having an exact number of metal atoms and orgal
ligands) were used. The synthesis and asdbmbigrofles were achieved under agueous env¥ifbiement.
selfassembled structures were characterized using high resolution electron micersIoBsiQTy0

Electron Tomography, dynamic light scattering (DLS) and sraglbaatéxiXg (SB)X

RESULTS AND DISCUSSION:

The nanoparticles containing surface functional groups such as carboxy{e@OH goffepsiifectional

hydrogen bonding under appropriate conditions. The dispersions of nanoparticles upon dialysis allow hydrogel
bondig directed assembly into hollow superstructures with average size of 200 nm (Figure 1). Importantly, cap
contain monolayer thick shells allowing 90% of empty space. This allowed us to explore the possibilities to
encapsulate poorly water soluble drugs

CONCLUSION:

Colloidal sedissembly is a strongly growing area of research, where nanagseticldysislfone of the key

areas. In an analogy to supramolecular chemistry, which has matured to offer a rich toolbox to construct functi
structureseyond the individual molecular scale, a challenge would be to develop rational methods for
supracolloidal chemistry, i.e., structures beyond the colloidal scale using colloidal level building blocks for mate
and biomedical applications.

REFERENCES:

Roos, W. H. et al., Phys. &4332010.

Kushner, D. J., Bacteriol. Rev. Z3t3(1®D69.
Manoharan, V. N., Science 349:1253751, 2015.
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Nonappa et. al., Angew Chem. Int. Ed. S8t 642917
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Picture 1: Caption 1: Structure of atomically precise gold hanopaatisienaield sefisid.
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377Biomimetic Nanostructured Polyurethiaaged Patchy Colloidal Particles to
Combat Biofilm and Planktonic Dregjstant Bacteria

Patricia Varé|sSubha Purkayagiionica Boffit&usanna Sar¥pRichard ViebahGianluca Ciardelli
Jochen Saller

Hospital of the RumiversifochunGermany

/ornia Limited, Lab A, Synergy Centre, Institute of Technology, mdlelginii Dubli

3Department of Mechanical and Aerospace Engineering, Politecnico ditdlgrino, Turin
“Hospital of the Rthmiversity Bochuy@ermany

INTRODUCTION:

Drugesistant bacteria in planktonic or sessile form are the roottteeatrmfifdetions. Most of these

infections are even proven fatal as currently used antibiotics are unaliié ©@rtecot themain causes for

this, is the fact that all biotic and abiotic surfaces have the risk of being ghiezeidpitdamften

polymicrobial in natéréo tackle this problem, we developed biomimetic polyurethane grafted polyionic liquid
patchy colloidal particles. The novelty of these polymers is their ability to mimic the mesoscopic structural
organizatiof antimicrobial peptides that is involved in its mode of antimiérobial activity

METHODS:

A hydrophobic liquid monomer was grafted from the amphiphilic backbemeadd aaysr@thane by redox

initiated agueous heterophase polymerizatiguetlipsthe hydrophobic anion was exchanged with a

hydrophilic one. Chemical structure was elucidated fronitdyialyarsddF NMR spectra. Structural

organization was investigated froifEdvlyonages. Colloidal stability was determpedrtisnalysis.

Most relevant bacterial strains in chronic wounds and medical device related infections were used to determine
Minimal Inhibitory Concentration(MIC) and Minimum Bactericidal Concentration(MBC) by the broth microdilutic
method. $&nin staining was used to quantify biofilm biomass. L929 murine fibroblasts were used for
cytocompatibility evaluation.

RESULTS AND DISCUSSION:

CryeTEM images confirmed the formation of patchy colloidal particles congistnizedf sei§ophades

strong bactericidal effect was observed mostly against susceptible and reSsigtmysdicocasnof

Enterocodtable 1). After only 30 minutes in the presence of the colloidal dispersion at ~20ug/mL, there was a ¢
reduction &.aureuandMRSA CFU/mL. Interestingly, the particles had the capacity fofisrd G @

positive biofilms. ThgdCthe designed colloids on fibroblasts was higher than the MIC determined on susceptibl
and antibiotiesistarbtaphyloco¢ahowing akectivity index from 2.7 to 5.4.

CONCLUSION:

The developed patchy colloidal particles showed a very rapid bactericidal effect with very low concentrations a
clinically relevant species ofesigjant bacteria. Moreover, it inhibited bifilomfana disruptedforened

biofilms @&. aureuandE. faecalfgon and resistant) which makes it attractive to combat polymicrobial biofilms.
Further studies are in progress to unravel the exact mechanism of antimicrobial action.

REFERENCES:

1.Stag A. et al.,Nature Review Microbiology (& R 6
2.Bjarnsholt T.,APMIS, 184,201

3.Zasloff M.,Nature, 415338952002
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Caption 1: Table 1. MIC
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61Preclinical evaluation of a composite implant made by stereolithography for
orbital floor facture repair

Olivier GuillaumMike Gevérnranja Schmjdirk Grijpra&Ruud BsGeoff Richatddauro AlinDavid
Eglih

1AO FoundatidbavosSwitzerland

Department of Biomaterials Science and Technology, Universietidnaenis

SUriversity and University Medical Center Gyblatigetands

INTRODUCTION:

Orbital floor (OF) fractures are commonly treated by implanting either bioinert titanium or polyethylene implant:
by autologous grafts. As alternative, we propose aggeirspiaatizmade of poly(trimethylene carbonate)

loaded with hydroxyapatite (FIAIGNe previously characterized porouslRBbHEfolds vitrgl,2] and in

small animal (calvarial defect) [3], revealing that the biomaterial was compatitiemadopnoatioredn

this largsize animal study, we designed personalizédiPimants, manufactured them using

stereolithography (SLA) and assessed their biomechanical and biological performance compared to standardi:
titanium implants in an Oéctdsheep model.

METHODS:

Implants fabricatisas done using SLA of gtrotslinkable PTMC mixed withJRidclinical studsheep
n=12, ethic number 34_2016) was conducted by first scanning the OF bond-if.€akmsirelep to

fabriate patient specific implants (PSI) made diRTFMCLB and CThe fabricated PSI was implanted after
creating OF defect and bone formation and healing compared to preformed titaniurtape3taysing time
analysed~g. 1D, histology (Gier&ain staining) and fluorochrome stainingnoveh8 Additionally, the
osteoinductive property of the biomaterials was assessed by intramuscular implantation (IM).

RESULTS AND DISCUSSION:

In this study, we showed that the compositdAalld@ed fartepic bone formation after IM implantation,

without requiring any biotherapeutics (in 5 out of 11 samples). In addition, we could repair OF defect on sheep
SLAfabricated PTMHA Fig. 1AD) with a good shape fidelity (compared to the virtyaridalbatter bone

integration compared to the titaniunFnged:(

CONCLUSION:

This largsize animal study shows that a compositelRPelGonalized implant that exhibits osteoinductive
activity could replace advantageously autologousitmmerarichplants in craniomaxillofacial surgeries.
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Picture 1: Caption 1: Figure 1: OF repair on sheep using #htAéPIaViC lllustratof the woflow (AD),
and histology analysis (E)
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581Towards bioprinting of vascularized bone tissue equivalents
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