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Welcome to the fifth issue of ENMat Newsletter. ENMat has 

been founded in September 2005, to create a powerful net-

work of leading Materials Research Centres in Europe. We ex-

pect to stimulate beneficial interdisciplinary activities between 

members of the network as well as to increase the efficiency of 

the transfer of results from R&D to industry. We also expect to 

improve opportunities for participation in activities in the frame 

of EU supported projects.  
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ENMat Members - FRAUNHOFER IKTS  
The Fraunhofer Institute for Ceramic Technologies and Systems IKTS 

covers the field of advanced ceramics from basic preliminary research 

through to the entire range of applications. Superbly equipped laborato-

ries and technical facilities have been set up for this purpose at its sites 

throughout Germany. As a research and technology service provider, 

Fraunhofer IKTS develops modern advanced ceramic materials, custom-

ised industrial manufacturing processes and creates prototype compo-

nents and systems. Further-

more, the institute offers 

various test procedures and 

systems which contribute 

substantially to the quality 

assurance of products and 

plants. 

Since advanced ceramics 

offer excellent mechanical, 

thermal, chemical and elec-

trochemical properties, they 

have become an essential 

part of nearly all fields of 

industrial manufacturing as 

well as of everyday life. As functionally decisive components, they con-

tribute immensely to the creation of value. Advanced ceramics are there-

fore the starting point for the continuous improvement of systems, but 

also for completely new applications. This is shown by unique applica-

tions from the fields of plant engineering and construction, energy tech-

nology, and environmental and process engineering – such as robust 

wear and high-temperature components, highly efficient energy storage 

and converter systems, or compact water and waste water treatment 

plants. 

Fraunhofer IKTS handles and optimises to the highest standard powder 

metallurgical manufacturing processes for all ceramic material classes. 

In this regard, the institute is able to transfer developments from the lab 

into the pilot plant stage and realise the prototypes and pre-series 

designs required for market entry. Using its deep and comprehensive 

process and material analytics capabilities, Fraunhofer IKTS is able to 

advise clients in the development of new materials and products, help to 

solve complex failure mechanisms and reach compliance with legal and 

quality-related standards. All this allows to minimise time-to-market and 

risks related to remnant costs.  

The focus of Fraunhofer IKTS is placed on manufacturers and especially 

existing and potential users of ceramics as project partners and 

customers. The institute operates in eight market-oriented divisions in 

order to demonstrate and qualify ceramic technologies and components 

for new industries, new product ideas, new markets outside the 

traditional areas of use. These include Mechanical and Automotive 

Engineering, Electronics and Microsystems, Energy, Environmental and 

Process Engineering, Bio- and Medical Technology, Optics, as well as 

both the conventional Materials and Processes and Materials and 

Process Analysis as overall interdisciplinary offers. Fraunhofer IKTS is 

therefore available as a competent consulting partner and starting point 

for all ceramics-related issues: a real “one stop shop” for ceramics. 

For information: 

Dr. Tassillo Moritz: Tassilo.Moritz@ikts.fraunhofer.de 

Injection-moulded ceramic turbine rotor for high-

temperature applications. 

Characterisation of IKTS lithium-ion 

battery cells. 

ENMat Members – IMT Mines Alès / Centre des Matériaux (C2MA) 

The Institut Mines Telecom (IMT) is one of the main academic French 

institutions in the science and technology fields with 13400 students, 

including 1560 PhD students, 4400 graduates per year including 2500 

engineers, 106 million euros research-generated income and 80 busi-

ness start-ups. 

IMT Mines Alès is one of the 10 engineering schools of the IMT core. It is 

located in the Occitanie region, in Alès, near Montpellier, with 3 research 

centres in the fields of environment: LGEI (Laboratoire du Génie de l’Envi-

ronnement Industriel), LGI2P (Centre for computing and complex sys-

tems) and C2MA (Materials Centre). C2MA is mainly working on the artic-

ulation between structure, process and properties with a special focus on 

the lifecycle of engineering materials. The whole staff of C2MA includes 

around 85 people with 33 researchers and lecturers as well as 30 PhD 

students. 2 high education departments at master level are hosted by 

C2MA: CIGMA (Conception eco-innovation and advanced materials engi-

neering) and GC (Civil Engineering). 

The research at C2MA is performed through 3 research groups: MPA 

(Advanced Polymer Materials), MSGC (Materials and Structures of Civil 

Engineering) and RIME (Research on the Interactions of materials and 

their environment). 

MPA Group 

The scientific objective of MPA is to develop environmentally friendly 

multi-phased polymer materials: bio-based materials, recycled materials 

and green additives for polymers. Research projects of MPA are carried 

out in 4 research topics: 

- Processes and microstructures of multiphased materials (PROMETEE) 

- Engineering and surfaces and interfaces (ISI) 

- Fire behaviour and thermal degradation (CRAFTY) 

- Mechanical behaviour and durability in service (COMETES) 

Among the last research actions, a new 3D printing research axis aims to 

develop new multi-phased materials showing composition gradients. In 

addition, 5 topics are particularly investigated at the present time: 

- use of vegetal fractions from raw or secondary sources in polymers, 

- development of original methodologies to make polymer alloys compati-

ble and produce biocomposites, 
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- investigation of thermal behaviour/degradation products of polymers 

and composites (processing and new flame retardants), 

- study of microstructures/mechanical behaviour/durability of materials 

(polymers and composites) by original methodologies of coupling me-

chanical and environmental behaviour to predict service life of materials, 

- development of innovative materials involving additive manufacturing 

techniques such as filament deposition modelling (FDM) and selective 

laser sintering (SLS). 
 

MSGC group 

The projects of the MSGC group contribute to the development of more 

ecological and durable structures and materials for building and civil 

engineering, through: 

- more rational use of resources by increasing the fraction of recycled 

materials of civil engineering structures, 

- better ecological balance, by reducing the carbon footprint of building 

materials. 

The research projects of MSGC are divided into two topics: dispersion/

stability of suspensions (SDS) and multi-phased concretes (MHB). The 

SDS activity concerns the functionalisation and 

dispersion of mineral powders in cementitious 

matrices, the use of new lignosulfonates in 

concretes, the re-use of dredging materials and 

the study of their environmental impacts. MHB 

research works focus on artificial concrete 

structures as supports for promoting marine 

biodiversity, modelling at local scale for concretes and waste manage-

ment of slags in concretes. 
 

RIME group 

RIME works on: 

- sanitary and environmental properties of materials (PSEM), 

- psycho-sensory properties of materials (PPSM), centered on visual and 

tactile properties.  

On the first topic, the research group carries out an integrated approach 

of diagnosis, modelling and remediation for a better knowledge and 

management of the material impact on environment and health. Regard-

ing psycho-sensory properties of materials, the objectives are to study 

the physical mechanisms of stimuli and their perception for the assess-

ment of the perceived quality and comfort.  

For information: 

Prof. José Marie Lopez Cuesta: jose-marie.lopez-cuesta@mines-ales.fr 
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Testing of ceramic membranes for 

waste water treatment plants 
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CERAMIC MATERIALS RESEARCH IN EUROPE   

Ceramic materials and additive manufacturing 
 

Additive manufacturing (AM) methods for ceramic components can gen-

erally be divided into powder-based and suspension-based methods 

according to the starting material state. Powder-based methods usually 

start with a powder bed in which powder granules with good flowability 

are spread out and bound together in layers. For the most part, the re-

sulting components exhibit porous structures. With suspension- or feed-

stock-based methods, the starting materials take the form of suspen-

sions, pastes, inks, or semi-finished products, such as thermoplastic 

feedstocks, green films, or filaments. Because the particle distribution of 

the powder in a suspension is more homogeneous than in a powder bed, 

these shaping methods yield higher green densities, which result in sin-

tered components with denser microstructures and lower surface rough-

ness levels. Typical for all additive manufacturing methods used for 

producing ceramic components is the need for post-AM thermal treat-

ment steps such as debinding and sintering, which lend the ceramic 

component its final ceramic properties. 

Fraunhofer IKTS has been using AM methods for ceramic components 

since the 1990s and was a founding member of the Fraunhofer Additive 

Manufacturing Alliance, which was established in 1998. Today, Fraunho-

fer IKTS offers complete AM solutions rang-

ing from powder and suspension/feedstock 

development and production method selec-

tion to functionalisation and quality control 

of novel parts and systems: 

-- Powder bed-based additive manufacturing 

methods: 3D printing (binder jetting) and 

selective laser sintering (SLS) 

-- Suspension- or feedstock-based additive 

manufacturing methods: lithography-based 

ceramic manufacturing (LCM), laminated 

object manufacturing (LOM), thermoplastic 

3D printing (T3DP), and fused filament fabri-

cation (FFF) 

-- Functionalisation through application 

methods: inkjet printing, aerosol jet printing, 

screen printing, jet dispensing, and diode 

laser sintering 

-- Non-destructive testing methods for in-line 

process monitoring: laser speckle photome-

try (LSP), optical coherence tomography (OCT), and standard analysis 

methods (ultrasonic testing, X-ray computed tomography, etc.). 

For information: Tassilo.Moritz@ikts.fraunhofer.de 

Ceramic materials  in biomedical applications 

Due to their inherent properties, such as high hardness and superb 

tribologic properties, ceramics represent an important subset of bioma-

terials, being used for many biomedical applications, including orthope-

dics, dentistry, craniofacial surgery, neurostimulation, and otology. In 

the medical industry, these materials also play a key role in diagnostic 

instruments, for example lens and fibre optics for endoscopy. Biocera-

mics are biocompatible ceramics typically used as rigid materials in 

endoprosthetic implants, first of all hydroxyapatite, a calcium phosphate 

similar in composition and morphology to the mineral matrix of hard 

tissues. Biocompatible ceramics range from ceramic oxides, like Alumi-

na, which are nearly inert (i.e. bioinert) in the body, bioactive ceramics 

and glass-ceramics, which induce a specific response from the surroun-

ding tissues, such as chemical bonding with bone, up to completely 

resorbable materials, which are biodegradable and finally replaced by 

new tissues.  

Among the very different types of ceramic-like materials, those based on 

perovskite-like oxides have risen a high interest because of their pie-

zoelectric properties and bioinertia, which 

have enabled applications in electrical and 

electronic devices. Leading groups in Europe 

have been investigating these ceramics in 

nanometric form, including nanoparticles and 

polymer-based nanocomposites. CISIM is 

giving a particular focus upon the application 

of piezoelectric ceramic-based materials in 

ear and bone, which are both electromechanical responsive tissues. 

Piezoelectric composite ultrafine fibres made of polyvinylidene fluoride 

(PVDF) and 20% w/w barium titanate nanoparticles were electrospun as 

aligned fibre meshes and tested for cochlear stimulation in vitro. The 

results were very promising since the piezoelectric coefficients of the 

composite did increase with respect to that of PVDF, whereas the mate-

rial maintained good processability and flexibility. 

For information: serena.danti@unipi.it  

 

The research on ceramic materials is nowadays amazing thanks to the 

possibility of preparing new materials showing chemical inertness, high 

biocompatibility and the highest thermal resistance. Nanotechnology and 

additive manufacturing, transversal topics considered to be much promi-

sing in current research on materials, are highly integrated in this topic, 

as nanotechnology is fundamental to improve the ceramic materials 

processing and functional properties, whereas additive manufacturing 

can provide methodologies for decreasing processing costs. Peculiar 

technologies for heating, such as microwave and radio frequencies, are 

also important for the latter reason. 

Ceramic matrix composites 

The HELM FP7 European project (www.helm-project.eu) investigated in 

the period 2012-2016 advanced processing technologies based on high 

frequency electromagnetic fields – microwaves and radio frequencies – 

for the thermal processing of Ceramic Matrix Composites and Expanded 

Graphite. Ceramic Matrix Composites and Graphite Expansion represent 

the latest and most promising solutions for high temperature applica-

tions in the manufacturing industry, in the transport sector and for new 

demanding energy applications. 

Non-oxide ceramic matrix composites based on a silicon carbide matrix 

reinforced with carbon or silicon carbide (SiC) fibres are fundamental for 

producing high performance brakes, parts for aircrafts or rockets, parts 

for nuclear reactors and anti-ballistic protections. Chemical Vapour Infil-

tration, Liquid Silicon Infiltration and Polymer Infiltration and Pyrolysis 

were investigated for building pilot plants for producing such composites. 

The Chemical Vapour Infiltration (CVI) method is a process in which reac-

tant gases diffuse into a porous preform, made of long continuous ce-

ramic fibres, and deposit a solid material, filling the space between the 

fibres, as a result of chemical reactions occurring on the fibre surface. 

The introduction of Micro-Waves (MW) radiation could reduce the pro-

cess time with about one tenth. A hybrid MW-CVI plant, equipped with a 

system for dielectric pro-

perties and temperature 

monitoring, was built in 

Pisa, Italy (Figure). The 

infiltration of SiC occurs 

in this kind of reactor at 

about 1000°C. Thanks 

to the integration of MW 

and conventional CVI 

heating, this tempera-

ture was successfully 

reached and maintained 

stable for the entire 

infiltration.  The infiltra-

tion process can be further optimised, but this process seems to be 

highly promising. In the framework of the project anti-ballistic plates and 

highly thermal resistant foams were produced thanks to the new technol-

ogies investigated in the companies PETROCERAMICS and ERBICOL. 

For information: andrea.lazzeri@unipi.it (HELM project coordinator) 

 

Preparation of nanostructured suspensions and powders 

Inorganic nanoparticles having several shapes and compositions can be 

prepared through various techniques: milling, solid state reactions, gas-

solid reactions, gas phase reactions and precipitation from solution.  

A general drawback in synthesis tech-

niques often is the tendency to ag-

glomerate of nanoparticles as the 

dimension decreases and the surface 

area increases. For this reason the 

method in liquid suspension is quite 

advantageous. In fact, the use of a 

proper dispersant, often based on 

citrate, polyacrylate and phosphate, 

as well as binders, based on poly-

mers, and plasticizers, can effectively support the optimisation of ceram-

ic materials preparation exploiting nanodimensions. Hybrid nanocera-

mic/polymeric composites are then an interesting topic for current re-

search (figure by CISIM FESEM). 

For information: maria.beatrice.coltelli@unipi.it  

Micro fluidic mixer made by 

Lithography-based Ceramic  
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CISIM, University of Pisa, Italy 

Fraunhofer IKTS, Dresden, Germany 
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In June 2017 the activities of the BBI project “High performance func-

tional bio-based polymers for skin-contact products in biomedical, cos-

metic and personal care industry” (PolyBioSkin), grant agreement num-

ber 745839, a Research and innovation action (RIA) coordinated by 

Innovacio I Recerca Industrial I Sostenible (IRIS, Spain) started.  

The vision of the PolyBioSkin project is to boost the use of biopolymers 

that offer unprecedented antimicrobial, antioxidant, absorbency, skin 

compatibility, and other properties for high performance in strategic and 

demanding skin-contact applications (diapers, facial beauty masks and 

wound dressing). The different sustainability aspects including the re-

newability of the 

materials (>90% 

bio-based con-

tents in all appli-

cations) and com-

postability  will of-

fer a differentiated 

position on the 

market to meet 

the increasing 

demand of green-

minded consum-

ers. In these valu-

able applications 

the use of bioplastics, such as poly(lactic acid) (PLA) and poly

(hydroxyalcanoates) (PHAs), and natural polymers, such as cellulose and 

chitin nanofibrils, also in combination with other natural functional mole-

cules, will be investigated and validated in a relevant industrial environ-

ment. 

The research will 

help to improve 

the wellness of 

European citi-

zens thanks to 

the improved 

compatibility with 

skin of the devel-

oped products. 

Moreover, im-

proved perspec-

tives for the end-

of-life of these 

products, cur-

rently disposed of by energy recovery and landfilling, will be possible 

thanks to their compostability. In the personal care, cosmetic and bio-

medical sectors the use of polyolefins and other petro-based polymers is 

quite common. As these products usually consist of different compounds 

and components their recycling is not easy. The use of bio-based and 

compostable alternative materials is thus preferential from an environ-

mental and sustainability point of view. 

 

 

 

 

 

 

 

 

 

 

 

Several members of ENMAT, interested in the project topics and with 

active research activities in the field of biopolymers, take part in PolyBio-

Skin: Centre for Materials Science and Engineering (CISIM), University of 

Pisa, participating through the Italian InterUniversity Consortium INSTM; 

Centre des Matériaux des Mines d’Alès (C2MA) (Alès, France); Centre for 

Materials Science and Engineering  (CMSE) (UGent, Belgium); University 

of Westminster (Westminster, UK) and Novi Sad group (TFNS, Serbia). 

Thus this project represents a successful exploitation of the ENMAT 

network potentialities to favour the birth of new research initiatives in 

attractive topics of Materials Science. 

Contacts:  serena.danti@unipi.it; rarias@iris.cat;  

 maria.beatrice.coltelli@unipi.it 

Website: http://polybioskin.eu/ 

BBI projects as the European strategy to develop bio-economy 

The Bio-based Industries Joint Undertaking (BBI JU) 

is an independent institutional Public-Private Part-

nership (PPP) set up in 2014 to increase invest-

ments in the development of a sustainable bio-

based industry sector in Europe. It has two founding 

members: the European Commission (EC) and the 

Bio-Based Industries Consortium (BIC), between them investing € 3.7 

billion into the BBI programme. BIC is a non-profit organisation that was 

created to represent the industry group that supports the BBI JU. Its 

members cover the entire bio-based value chain and consist of large 

industries, small and medium-sized enterprises (SMEs), regional clus-

ters, European trade associations, and European Technology Platforms.  

A strong European bio-based industrial sector will significantly reduce 

Europe’s dependency on fossil-based products, help the EU meet climate 

change targets, and lead to greener and more environmentally friendly 

growth. 

The BBI JU aims at providing environmental and socio-economic benefits 

for European citizens, increasing the competitiveness of Europe and 

contributing to establishing Europe as a key player in research, demon-

stration and deployment of advanced bio-based products and biofuels. 

Its mission is to implement, under H2020 rules, the Strategic Innovation 

and Research Agenda developed by the industry and validated by the EC. 

The BBI JU’s objectives are to contribute to a more resource efficient and 

sustainable low-carbon economy and to increasing economic growth and 

employment, in particular in rural areas, by developing sustainable and 

competitive bio-based industries in Europe, based on advanced biorefin-

eries that source their biomass sustainably, and in particular to: 

 Demonstrate technologies that enable new chemical building blocks, 

new materials, and new consumer products from European biomass, 

which replace the need for fossil-based inputs; 

 Develop business models that integrate economic actors along the 

whole value chain from supply of biomass to biorefinery plants to 

consumers of bio-based materials, chemicals and fuels, including 

through creating new cross-sector interconnections and supporting 

cross-industry clusters; and 

 Set-up flagship biorefinery plants that deploy the technologies and 

business models for bio-based materials, chemicals and fuels and 

demonstrate cost and performance improvements to levels that are 

competitive with fossil-based alternatives. 

Priority research & innovation areas  

 Feedstock: foster a sustainable biomass supply with increased 

productivity and building new supply chains 

 Biorefineries: optimise efficient processing through R&D and demon-

strate their efficiency and economic viability at large-scale demo/

flagship biorefineries 

 Markets, products and policies: develop markets for bio-based pro-

ducts and optimise policy frameworks 

The BBI JU launches annual Call for Proposals. All stakeholders (large 

industries, SMEs, technology providers, academia, RTOs) are encouraged 

to take part and contribute to the deployment of a new and sustainable 

economy. The Call for Proposals for 2018 will be opened on 11 April 

2018 with a submission deadline on 6 September 2018 (indicative). 

The BBI will fund projects aimed at: 

 Building new value chains based on the development of sustainable 

biomass collection and supply systems with increased productivity 

and improved utilisation of biomass feedstock (including co- and by-

products); 

 Unlocking the utilisation and valorisation of waste and lignocellulosic 

biomass; 

 Bringing existing value chains to new levels, through optimised uses 

of feedstock and industrial side-streams while offering innovative 

added value products to the market, thus creating a market pull and 

reinforcing the competitiveness of EU agriculture and forest based 

industries. 

 Bringing technology to maturity through research and innovation, by 

upgrading and building demonstration and flagship biorefineries that 

will process the biomass into a range of innovative bio-based prod-

ucts.  

The BBI JU Partnering Platform is an essential tool to identify and to 

cooperate with the European stakeholders around the annual BBI-calls 

for proposals, with free registration. 

BIO-BASED INDUSTRY PROJECTS  
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NANO-CATHEDRAL is a European project 

aimed at developing new materials, technolo-

gies and procedures for the conservation of 

deteriorated stones in monumental buildings 

and cathedrals and high value contemporary 

architecture, with a particular emphasis on 

the preservation of the originality of materials 

and on the development of a tailor-made 

approach to tackle the specific problems 

related to the different lithotypes. In fact, the 

objective is to provide “key tools” in terms of 

innovative nanostructured conservation mate-

rials, for restoration and conservation on a full 

European scale, thanks to the research work 

made onto lithotypes representative of differ-

ent European geographical areas and styles 

and of different climate and environmental 

conditions. 

The foundations of the cathedrals of Pisa 

(Italy), Vitoria Gasteiz (Spain), Ghent 

(Belgium), Cologne (Germany) and Wien 

(Austria) and the Oslo Opera House theatre 

(Norway), the latter representative of modern 

architecture, participated to the project, se-

lecting the most representative lithotypes of 

their own monuments, making specific tests 

on them and studying systematically their 

decay. Meanwhile, materials researchers and 

three companies  with expertise in nanoprod-

ucts prepared suitable nanostructured treat-

ments. These treatments were selected after 

tests onto the six selected lithotypes, one for 

each monument. For each lithotype the best 

nanostructured consolidating and protective 

treatments were then recommended. Current-

ly, the cathedral restorers are validating on-

site on small selected areas the nano-

structured consolidating and protective treat-

ments selected during the huge and systematic work in laboratories.  

The project was also aimed at standardising products and methods and 

took into account both the impact on health of the nanostructured treat-

ments and the impact on the environment of materials and processes.  

The activities of the last project year, still ongoing, included the organisa-

tion of some Workshops for both disseminating and exploiting project 

results in Oslo, Ghent, Wien and Pisa. The participation of both restorers 

and stakeholders as well as young researchers and students was high. A 

relevant interest in interdisciplinary topics involving both Materials Sci-

ence and art/history was generally noticed. In the next months a Work-

shop will be organised in Vitoria, one in Bamberg, one in Cologne and the 

final one in Pisa. This project represents an 

important occasion to promote nanomaterials 

in the sector of monument and building con-

servation and up to now created an interesting 

European interdisciplinary collaborative group 

to  prepare, test and validate these new mate-

rials in a very transparent and systematic way. 

 

 

 

More information about NANO-CATHEDRAL: 

http://www.nanocathedral.eu/ 

Coordinator: Prof. Eng. Andrea Lazzeri: andrea.lazzeri@unipi.it 

 

 

 

 

 

 

NANOMATERIALS IN CULTURAL HERITAGE 

 

European cultural heritage needs to be correctly preserved and, where 

necessary, restored. Nanomaterials, thanks to their peculiar capability 

of interaction because of the enormous surface/volume ratio and spe-

cific functional properties, can be useful for this activity.  

As an example, ancient stone based cathedrals and monuments are 

fundamental in the cultural heritage of our European countries. They 

are integrated in our old towns and are at the centre of the daily life of 

people as well as attractive toward tourists, coming from both European 

or non-European countries. Centuries of aging, often in unfavourable 

circumstances (for instance also in adverse conditions of wars or occu-

pations) left evident signs of decay on them: black crusts, sugaring, 

cracks formation, as can be observed in many cases (e.g. the cathe-

drals of Pisa, Vitoria, Wien, etc.). 

 

The pollution typical of urbanised centres, often crowded, contributes 

much to an accelerated decay of stone starting from the surface. As a 

consequence the porosity of the stone increases from the surface up to 

some millimeters in depth and the mechanical resistance of the stone 

accordingly decreases. 

 

Why nanomaterials can be useful? 

Nanomaterials can be useful for consolidating and protecting the aged 

stone. Consolidation is a liquid treatment capable of penetrating in 

stone porosities (in the bulk) and reacting in the pores, generating a 

coherent material. Thus the treatment decreases the stone porosity and 

improves the mechanical resistance of the stone. Currently, tetraalkoxy-

silanes are the most used consolidants, but they are responsible for 

cracks due to their higher thermal expansion coefficient than the host 

stone. Hence, the use of liquid suspensions containing nanoparticles 

can be a valid alternative. In fact, they can penetrate in the stone poros-

ities thanks to their nanometric dimensions and there they agglomerate 

thanks to the high surficial interaction resulting in a solid nanoporous 

material, with properties much similar to stone.  

Protection is a surficial treatment that exploits nanotechnology thanks 

to the interesting properties provided by nanodimensions. Hydrophobic, 

anti-fouling or anti-pollution (self-cleaning) protective treatments can 

thus be prepared. 
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Signs of decay on stones of Pisa, 

Vitoria and Wien cathedrals 
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BIODEGRADABLE POLYMERS –  

PHB pilot plants in UK 

The University of Westminster has developed pilot plants for producing  

poly(3-hydroxybutyrate (PHB) and medium chain length PHA copolymers. 

Polyhydroxyalkanoates (PHAs) are a family of biodegradable and biocom-

patible plastics produced by microbial fermentation. The different micro-

organisms that synthesise them, the nutrients supplied as carbon 

sources as well as the fermentation conditions used, give rise to a variety 

of materials. Their properties can be tailored by manipulating the operat-

ing parameters to meet required specifications.  

At the University of Westminster, the Applied Biotechnology Research 

Group, led by Professor Ipsita Roy, has been producing PHAs for the last 

18 years and is an internationally recognised team in the development of 

innovative PHA-based products for medical applications. 

A large number of PHAs have already been produced at pilot scale. Some 

novel PHAs have been patented. All of them have been chemically and 

physically (mechanically and thermally) characterised using in-house 

equipment for a rigorous analysis of their properties. Medical grade 

polymers have been produced in the laboratory facilities for further pro-

cessing. 

The biopolymers obtained have been successfully processed using elec-

trospinning, dip moulding, 3D printing, solvent casting and melt extrusion 

resulting in products with different properties and a wide range of appli-

cations, e.g. coronary artery stents, drug delivery microspheres, nerve 

conduits and cardiac patches.  

 

 

Biocompatibility studies have demonstrated an excellent attachment and 

proliferation of mammalian cells on the PHA-based structures, making 

them a promising candidate for a wide range of biomedical applications.  

Additionally, the inherent nature of the bioplastic results in biodegrada-

tion in the body as well as in the environment. 

 

Currently, these novel medical grade PHAs are being applied in wound 

healing within PolyBioskin, a H2020 European project. As part of another 

ongoing UKERI project, tumor-mimicking PHA based structures will be 

developed using a 3D printer to study the hypoxia phenomenon involved 

in cancer progression.  

 

For more information please contact: 

Professor Ipsita Roy 

Department of Life Sciences 

Faculty of Science and Technology, University of Westminster, London 

W1W 6UW  

E-mail:royi@westminster.ac.uk 

URL: www.westminster.ac.uk/about-us/our-people/directory/roy-ipsita 

  

 

 

 

 

 

 15-16 March 2018, Paris, France 
 ICCEABME 2018 : 20th International Conference on Civil Engineering, 

Architecture, Building Materials and Environment  

 26-28 March 2018, Nantes, France 
 EMMC16 : 16th European Mechanics of Materials Conference 

 28-29 March 2018, Metz, France 
 ECOFRAM2018 : 2nd International Conference on ECO-friendly Flame 

Retardant Additives and Materials 

 28-29 March 2018, Manchester, UK 
 8th World Conference on 3D Fabrics and Their Applications 

 18-19 April 2018, Cologne, Germany 
 International Conference on Polymers in Building Insulation 

 26-27 April 2018, Rome, Italy 
 NANOMAT-2018 : 17th Edition of International conference on emer-

ging trends in material science and nanotechnology 

 7-9 May 2018, Porto, Portugal 
 ECPC2018 : 8th European Conference on Protective Clothing 

 27 May-1 June 2018, Poitiers, France 
 Fatigue 2018 : 12th International Fatigue Congress 

 4-14 June 2018, Perugia, Italy 
CIMTEC 2018 : - 14th International Conference on Modern Materials 
and Technologies 

 5 June 2018, Ghent, Belgium 
 International Symposium on Hybrid Additive Manufacturing with Poly-

mers  

 11-13 June 2018, Barcelona, Spain 
 19th World Congress on Materials Science and Engineering - theme 

“Science and Technology of Materials from Nano to Macro level”. 

 18-22 June 2018, Strasbourg, France 
 2018 E-MRS (European Materials Research Society) Spring Meeting 

and Exhibit 

 20-22 June 2018, Istanbul, Turkey 
 AUTEX 2018 World Textile Conference : Leading Edge Technologies 

and Trends in Textiles 

 22-24 June 2018, Sliema, Malta 
 ECEM '18 : 2nd International Conference on Environment, Chemical 

Engineering & Materials 

 26-29 June 2018, Amsterdam, The Netherlands 
 ETCC 2018 : European Technical Coatings Congress 

 27-29 June 2018, Milan, Italy 
 BioM&M : The 1st International Conference on Materials, Mimicking, 

Manufacturing from and for Bio Application 

 30 June-7 July 2018, Thessaloniki, Greece 
 12th International Summer Schools on Nanosciences & Nanotechno-

logies, Organic Electronics & Nanomedicine (ISSON18) 

 3-6 July 2018, Thessaloniki, Greece 
 NN18 : 15th Int. Conference on Nanosciences & Nanotechnologies 

 8-12 July 2018, Budapest, Hungary 
 Junior EUROMAT 2018 Conference : The main event for young materi-

als scientists 

 11-13 July 2018, Ljubljana, Slovenia 
 HPSM/OPTI 2018 : International Conference on High Performance 

and Optimum Design of Structures and Materials 

 22-26 July 2018, Lisbon, Portugal 
 IRF2018-6th International Conference on Integrity-Reliability-Failure  

 23-26 July 2018, Leeds, UK 
 TIWC 2018 : 91st Textile Institute World Conference - “Integrating 

Design with Sustainable Technology” 

 14-16 August 2018, Zurich, Switzerland 
Biointerfaces International 2018 Conference 

 2-6 September 2018, Dubrovnik, Croatia 
 29th International Conference on Diamond and Carbon Materials 

 2-6 September 2018, Balatonfüred, Hungary 
 BiPoCo 2018 : 4th International Conference on Bio-based Polymers 

and Composites 

 3-4 September 2018, Lisbon, Portugal:  
 AuxDefense 2018 : 1st World Conference on Advanced Materials for 

Defense 

 9-13 September 2018, Oxford, UK:  
Eurosuperalloys 2018 : 3rd European Symposium on Superalloys and 
their Applications  

 17-20 September 2018, Warsaw, Poland:  
2018 E-MRS (European Materials Research Society) Fall Meeting and 
Exhibition  

 8-12 October 2018, Athens, Greece 
POLYMAR2018 : 2nd Conference for Early Stage Researchers in Poly-
mer Science on a cruise through the Greek Islands 

 14-16 November 2018, Pilsen, Czech Republic:  
 COMAT 2018 : 5th International Conference on Recent trends in 

EVENTS  
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