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APHERESIS – POSTER SESSION 1

P1

DEVELOPMENT OF AN IN VITRO TEST METHOD FOR PLASMAFRACTION-

ATION MEMBRANES

G. Shanthakumar1, B. V. Harten2, H. J. Weber3

1FH Aachen, University of Applied Sciences, Campus Juelich and Membrana 

GmbH, Wuppertal; 2Membrana GmbH, Wuppertal; 3FH Aachen, University of 

Applied Sciences, Campus Juelich, Germany

Objectives: During the development as well as for the quality control of plas-

ma fractionation membranes, it is important to apply reliable test methods, 

which are comparable to the clinical situation. The determination of sieving 

coefficients (SC) depends on various factors like temperature, flow rates, 

membrane characteristics as well as plasma composition. Also a secondary 

layer on the fractionation membrane affects the results. In order to manage 

such factors, we have developed an in vitro method guaranteeing reproduc-

ible SC. 

Methods & Materials: An in vitro set up close to the clinical situation using fresh 

frozen plasma is chosen. Instead of normal scale modules mini-modules with a 

surface area of about 0.045 m2 were used. To guarantee constant values for the 

parameters the module is incubated in a thermal box. Plasma temperature, flow 

rates and duration of the experiment are varied for albumin, IgG, HDL and LDL 

were determined in dead-end and cross flow set-up.

Results: In dead-end filtration a continuous change of SC over time is ob-

served. In consequence, more plasma, time and additional materials are 

needed. Also a correlation between SC and flow rate of the plasma exists. 

With higher flow rates higher permeability of the molecules can be observed. 

Also the temperature of the plasma pool has a significant influence on the 

SC; with increasing temperature the SC will increase. For further optimization 

cross flow filtration has been used to ensure more constant values throughout 

the experiment. 

Conclusions: This study proves that a cross flow filtration will improve the mea-

surement significantly. Apart from that, the chosen temperature of the plasma 

allows better differentiation of the parameters. The flow rate of the plasma is 

close to the clinical situation. Hence this method allows an accurate testing of 

fractionators leading to consistent production of high quality membranes with 

reproducible membrane characteristics.

BIOMATERIALS – POSTER SESSION 2

P2

A CARBON/CRYOGEL COMPOSITE MONOLITHIC HAEMOPERFUSION 

DEVICE

Y. Zheng1, C. Howell1, G. Phillips1, S. Sandeman1

1Biomaterials and Medical Devices Research Group, Huxley Building, University 

of Brighton, Brighton, East Sussex, United Kingdom

Objectives: A number of pathological conditions are associated with the build 

up of toxic substances within the systemic circulation. This study aim to develop 

a activated carbon (AC)/cryogel composite monolith to present the adsorptive 

AC beads to the blood via incorporation into the porous matrix of poly(vinyl)

alcohol cryogel for the removal of these biotoxins. 

Methods & Materials: Composite materials were prepared with selected ACs 

and increasing molecular weight of PVA polymers resulting in different degrees 

of AC surface exposure. Physical characterisations and in vitro plasma circula-

tion and ex vivo whole blood perfusion experiments were carried out to deter-

mine the efficacy of the composite.

Results: Currently results revealed that the use of high molecular weight PVA 

improved the AC porosity preservation. Whilst removal of the low molecular 

weight methylene blue revealed successful AC porosity maintenance in the 

composite system limited removal of protein bound uraemic toxins such as in-

doxyl sulphate was observed potentially due to the high plasma to composite 

volume ratio in the in vitro plasma circulation study. In the ex vivo whole blood 

perfusion experiments, the removal of marker uraemic toxins such as urea, cre-

atinine were demonstrated. However, loss of leukocyte and platelets were dur-

ing the processes requires further investigation.

Conclusions: This study described the development of PVA cryogels and a 

PVA-AC composite system for potential use in EBP applications. Through the 

development and characterisation of the PVA-AC composite cryogel, the most 

appropriate PVA-AC composite cryogel preparation method was identified. 

Limited removal of albumin bound indoxyl sulphate indicated that although the 

composite system is suitable as a structural matrix for carbon adsorbent expo-

sure to blood further work is required to maintain a fully exposed pore structure 

for optimised biotoxin removal.

P3

BIOACTIVE MATERIALS FOR CARDIOSURGERY

P. A. Zietek1, T. Ciach1

1Warsaw University of Technology, Warsaw, Germany

Objectives: The aim of the present work is to fabricate a metal-based bioac-

tive biomaterial for clinical application in cardiac surgery. We assume that the 

surface of the final material would be coated with human endothelial cells 

monolayer and thus significantly decrease long-term physiological effects  

of artificial prosthesis implantation. The final material promotes integrin - me-

diated in vitro endothelialization thanks to peptides covalently bound to its 

surface.

Methods & Materials: The surface of stainless steel 316L was functionalized 

by electrochemical polymerization of polyacrylic acid. In the next step, peptides 

with adhesive sequences such as REDV were indirectly introduced on the steel 

surface via obtained carboxylic groups. Human endothelial cells (HUVEC) were 

then cultivated on fabricated materials to determine cells viability and cellular 

response for superficial peptides specific to integrins. Simultaneously, the anal-

ysis (i.e. FTIR-ATR spectra) of modified steel surface was performed to show the 

efficiency of the process of peptides bonding.

Results: Methods of surface analysis confirmed that the process of bonding of 

peptides on the surface of steel was successful. It was observed that HUVECs 

exhibited an expected change in morphology when cultivated on fabricated 

materials.

Conclusions: It was indicated that steel-based materials chemically modified 

with peptides can be considered as a promising material enhancing endothelial 

cells adhesion in vitro. However, more research should be carried out to confirm 

a long-term stability of the endothelial cells monolayer formed on the modified 

steel surface.

P4

ELECTROSPINNING STRAIGHT AND ALIGNED NANOFIBERS WITH AD-

JUSTABLE ORIENTATIONS BY ALTERNATING DEFLECTION OF THE JET

C. Grasl1, M. Arras1, M. Stoiber2, H. Bergmeister3, H. Schima4

1Center for Medical Physics and Biomedical Engineering, Med. Univ. Vienna, 

Austria; 2LBC for Cardiovascular Research, Austria; 3Division of Biomedical  

Research, Med. Univ. Vienna, Austria; 4Department of Cardiac Surgery, Med. 

Univ. Vienna, Austria

Objectives: Scaffolds fabricated by electrospinning are typically randomly ori-

ented nonwovens. Predictable fiber orientation is particularly of interest for tis-

sue engineering purposes to mimic the properties of the natural extracellular 

matrix.

Methods & Materials: A standard electrospinning setup was upgraded by two 

parallel rotatable plate-like auxiliary electrodes. The auxiliary electrodes were 

supplied with the same high voltage in the “focus mode” or with a time-varying 

square wave potential in the “dynamic deflection mode”. The influence of vary-

ing deflection voltages and switching frequencies were investigated.

Results: In the conventional “focus mode” straight and aligned fibers at the 

nanoscale could be achieved at target surface speeds of 5 m/s. In the dynamic 

deflection mode the electrospinning jet was periodically deflected between the 

electrodes, which led to an aligned fiber deposition. Straight fibers were de-

posited at a potential difference of 11 kV and a switching frequency of 40 Hz 

between the auxiliary electrodes even on non-moving targets.

Conclusions: With this setup the deposition of straight and aligned fibers at 

freely adjustable orientations can be achieved regardless of the targets design 

or its movement.

P5

METALLIC PROSTHESIS IN BONE

G. Pallotti1, P. Agati2, A. Cattani3, F. Fabbri4

1Department of Physics, “Alma Mater Studiorum”, University of Bologna, Italy; 
2Department of Statistics, “Alma Mater Studiorum”, University of Bologna, Italy; 
3Faculty of Health, Education & Society, University of Plymouth, U.K; 4Trauma 

Centre of “Maggiore” Hospital, Bologna, Italy

Objectives: This research is an investigation of the interaction of a metallic 

prosthesis, introduced in a bone of a human body and possible effects given  

by the e. m. field carried by the waves emitted by the mobile phone commu-

nications. 

DOI: 10.5301/ijao.5000244
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