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Day 1: Sunday, July 26th 

8.30–9.00

9.00–9.45

9.45–10.30

Opening Ceremony 
Václav Procházka, MUDr, PhD, Chair, Local Organizing Committee; 
Erik J. Woods, PhD, Co-Chair, Local Organizing Committee and  President of 
the Society for Cryobiology
Plenary Session 1: S01 - Applications of Cryobiology at Temperatures Above 0°C by Kenneth 
Diller, University of Texas at Austin, USA
Plenary Session 2: S02 - Cryopreservation Strategies for Stem Cells Derived from a Variety of 
Sources Involving Tissue Engineering 
by Lilia Kuleshova, Leibniz Universität Hannover, Germany  

Congress Hotel  
SAPPHIRE Room

10.30–11.00   Coffee Break with Exhibits - Congress Hotel DIAMANT Room

11.00–12.00
Session 1 – Cryostress and Adaptation of Cells to Low Temperature
Chair: Felizitas Bajerski

Congress Hotel  
SAPPHIRE Room

Session Summary: Cryopreservation success varies greatly for different cell types. While some cells can be successfully cryopreserved and show 
high recovery rates, the majority of organisms across the tree of life show poor or no survival from freezing at ultralow temperatures. The ses-
sion integrates new insights in cold adaptation and cryopreservation of algae, fungi and plant shoot tips. KAlT (acronym deduced from the ger-
man title: “Kryostress – Anpassung der Zelle an Tiefsttemperaturen) is a joint project funded by the Leibnitz Association in order to under-
stand cellular stresses and adaptations in a large variety of organisms in relation to the freezing and thawing processes during cryopreservation.

Speaker #S03: Tatyana Darienko
Presentation Title: Effects of Cryopreservation on Microalgae Recovered Using AFLP Fingerprinting
Affiliation: Experimental Phycology and Culture Collection of Algae at the University of Goettingen (EPSAG), Germany 

Speaker #S04: Benjamin Hanf
Presentation Title: Adaption of the Filamentous Fungus Aspergillus Nidulans to Low Temperature Stress
Affiliation: Leibniz Institute for Natural Product Research and Infection Biology, Hans-Knöll-Institute, Molecular and Applied Microbiology, Jena, Germany

Speaker #S05: Johanna Stock
Presentation Title: Identification of Putative Genes Related to the Survival of Arabidopsis Thaliana Shoot Tips After Cryopreservation
Affiliation: In vitro Storage and Cryopreservation, Genebank Department, Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, 
Germany

12.00–13.15  Lunch - Restaurant VEDUTA

13.15–15.15
Session 2 – Micro- and Nanotechnology in Low Temperature Biology
Co-Chairs:   Gang Zhao and Dayong Gao 

Congress Hotel  
SAPPHIRE Room

Session Summary: Micro- and nanotechnology in cryobiology has attracted more and more interest in recent years, such as design and utilization of 
micro- and nano-fabrication technology based microdevices for investigation of cell osmotic responses and ultra rapid freezing/thawing cycles, and mi-
crosensors for measurement of thermal and mechanical properties of biological samples, exploration of the effects of nanoparticles on biotransport and 
freezing-thawing cycles of complex biological systems, and studies of the effect of nanoparticles on thermodynamics and kinetics of cryoprotective agent 
(CPA) solutions, etc. This session focuses on application of micro- and nanotechnology in cryobiobiology, including both cryopreservation and cryosugery.

Speaker #S06: James Benson 
Presentation Title: A Microfluidic Coulter Counter for Dynamic Sizing and Cell Volume Control
Affiliation: Department of Mathematical Sciences, Northern Illinois University, DeKalb, IL, USA

Speaker #S07: John Morris / Fernanda Fonseca
Presentation Title: Initial Measurement of the Intracellular Glass Transition Temperature of a Mammalian Cell Type Under Cryopreserva-
tion Conditions
Affiliation: Asymptote Ltd, United Kingdom, INRA, UMR 782 GMPA, Thiverval-Grignon, France

Speaker #S08: Adam Higgins
Presentation Title: Accelerating Post-Thaw Erythrocyte Washing Using Microfluidics
Affiliation: Oregon State University

Speaker #S09: Vladimir F. Bolyukh
Presentation Title: Successful Cryopreservation of Human Sperm and Pluripotent Stem Cells by Kinetic (Hyperfast) Vitrification without 
Permeable Vitrificants using KrioBlast™ Platform: Implications for Reproductive and Regenerative Medicine
Affiliation: CELLTRONIX, San Diego, California, USA

Speaker #S10: Igor Katkov
Presentation Title: Kinetic Vitrification by “Click” (Hyperfast) Cooling Using KrioBlast™ Platform: Basic Thermo-Dynamics and Technical 
Design
Affiliation: Belgorod State University, Belgorod, Russian Federation, CELLTRONIX, San Diego, California, USA

Speaker #S11: Xin Liang
Presentation Title: Microtechnology Enabled New Insights Regarding the Temperature, Concentration and Anatomical Heterogeneity Ef-
fects on the Thermal Conductivity of Biologically Relevant Materials
Affiliation: University of Science and Technology of China

15.15–15.45 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

15.45–18.15

Session 3 – Understanding Ice Nucleation and Growth – From the 
                    Fundamentals to Applications in Cryopreservation 
      and Vitrification 
Chair: Robert Ben 

Congress Hotel  
SAPPHIRE Room

Session Summary: During the past forty years the field of cryobiology has seen tremendous advances in understanding how ice formation and growth 
affects biological systems.  Much of this early work focused on understanding how cells are affected by ice nucleation and ice growth during freezing and/
or warming. In the recent decades, other work has clearly demonstrated there are biochemical effects associated with cryoinjury.  With these efforts, much 
information has been gained with respect to the physical and biochemical effects of cryopreservation.  Despite this understanding, ice formation is un-
avoidable during freezing and/or thawing. While many novel strategies have been developed, the cellular injury associated with cryopreservation is often 
decreased, but not prevented. With the recent developments in regenerative medicine and various cellular therapies, new standards for cryopreservation 
outcomes in which 100% of the cryopreserved cells are recovered with no decrease in functionality are now necessary. Thus, unique multidisciplinary ap-
proaches to mitigate the formation and subsequent growth of ice during freezing and thawing remain a fundamental issue. This symposium will bring 
together researchers who are studying or developing novel strategies to prevent ice formation and control the growth of nucleated ice crystals.  It will 
highlight current understanding of ice, ice nucleation, ice growth and novel strategies to prevent the undesired biological effects of ice during freezing.

Speaker #S12: Charles Knight
Presentation Title: Some Fundamentals of Ice Growth from Pure and Impure Water
Affiliation: National Center for Atmospheric Research, USA

Scientific Program
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Speaker #S13: Peter Wilson 
Presentation Title: Supercooling, Nucleation and Growth of Ice - a Look at the Whole Process
Affiliation: University of Tazmania, Australia 

Speaker #S14: Takaaki Inada
Presentation Title: Inhibition of Ice Nucleation by Antifreeze Synthetic Polymers
Affiliation: Advanced Industrial Science and Technology (AIST), Japan

Speaker #S15: Ido Braslavsky 
Presentation Title: Characteristics of the Interaction of Antifreeze Proteins with Ice Crystals
Affiliation: The Hebrew University of Jerusalem, Israel

Speaker #S16: Gregory M. Fahy
Presentation Title: Understanding and Controlling Ice Nucleation and Growth in the Renal Inner Medulla
Affiliation: 21st Century Medicine, USA

Speaker #S17: John Morris
Presentation Title: Control of Ice Nucleation in Cryopreservation and Freeze Drying
Affiliation: Asymptote, United Kingdom 

Speaker #S18: Robert Ben
Presentation Title: Small Molecule Ice Recrystallization Inhibitors – A Novel Class of Cryoprotectants
Affiliation: University of Ottawa, Canada 

18.15–20.45 Welcome Ceremony and Poster Session I Congress Hotel  
DIAMANT Room

FOGÁŠ -Traditional Folk Dance Corp.
www.fogas.cz

Scientific ProgramScientific Program / Welcome Ceremony

Day 2: Monday, July 27th 

7.00–7.50
Session 4 – Submitted Papers – Topics in Cryobiology
Chair: Erik Woods

Congress Hotel  
SAPPHIRE Room

Session Summary: Presentation of submitted papers on the cryobiology of viral strains, intracellular parasites, antifreeze proteins, and ambient 
cell preservation.

Speaker #S19: Maryn Stegniy
Presentation Title: Biosafety Cryopreservation of Viral Strains
Affiliation: National Scientific Center, Institute of Experimental and Clinical Veterinary Medicine, Kharkiv, Ukraine

Speaker #S20: Eric James
Presentation Title: Cryopreservation of the Intracellular Parasite: Stage V Gametocytes of Plasmodium Falciparum
Affiliation: Sanaria Inc., Rockville, MD, USA

Speaker #S21: Erik J. Woods
Presentation Title: Cryopreservation of Cell Therapies for Routine Clinical Applications: Ease of End Use
Affiliation: Cook Regentec, Indianapolis, IN, USA

7.50–8.00 Coffee Break

8.00–9.40
Session 5 – Cryopreservation of Stem Cells
Co-Chairs: Heiko Zimmerman and John Morris

Congress Hotel  
SAPPHIRE Room

Session Summary: An essential pre-requisite to the commercial and clinical application of stem cells are the development of cryopreservation 
methods to allow long term storage. Whilst effective methods for crypreservation have been developed for haematopoietic stem cells, embryonic 
stem cells, IPS and MSC have proved more refractory. This symposium will review the current state of cryopreservation relating to stem cells.

Speaker #S22: Heiko Zimmerman 
Presentation Title: Biobanking of Stem Cells
Affiliation: IBMT Germany

Speaker #S23: Man J.1, Hunt C.J.1, Healy L.E.1, Morris G.J.2
Presentation Title: Qualification of a Cryogen-free Controlled Rate Freezer for Use in the Delivery of Cryopreserved Stem Cells 
Banks for Therapeutic Applications
Affiliation: National Institute for Biological Standards and Control (NIBSC), Roslin Cells Ltd1., Asymptote Ltd. St. John’s Innovation Centre, 
Cambridge2, United Kingdom 

Speaker #S24: Fabien Ectors
Presentation Title: Efficient Automatable and Aseptic Vitrification of Human Pluripotent Stem Cells Using Bio-Safe and Chemi-
cally Defined Media
Affiliation: GIGA & FARAH Research Centers of the University of Liege, Belgium 
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Session Summary: Cryopreservation is a developing bottleneck in the clinical delivery of cell based therapies (CBT) which allows efficiencies of 
scale in manufacturing, reduces cost of goods, facilitates quality control, and enables multi-centre trials with optimal timing of delivery to patients.  
However, the application of cryopreservation of CBT under GMP conditions with strong repeatability and traceability brings a number of challenges. 
This symposium discusses recent progress in the cryopreservation of CBTs together with associated developments in equipment and consumables.  

Speaker #S33: David Gilham 
Presentation Title: Cryopreservation of T Cells for Adoptive T Cell Therapy
Affiliation: University of Manchester, Withington, United Kingdom

Speaker #S34: Barry Fuller
Presentation Title: Cryopreservation at Large Scale for a Bioartificial Liver: a 1 to 1000 challenge
Affiliation: University College London, United Kingdom

Speaker #S35: John Morris 
Presentation Title: GMP Compliant Cold Chain
Affiliation:  Asymptote Ltd., United Kingdom 

Speaker #S36: Roberto Hernan
Presentation Title: The Cellulis Limbo™ Cryovial
Affiliation: Cellulis S.L.,Spain

Speaker #S37: Vinod Vilivalam
Presentation Title: CZ Vial Packaging System for Clinical and Commercial Development of Cell Therapy Products
Affiliation: Daikyo/West Products, West Pharmaceutical Services, Inc., USA

Speaker #S38: Johannes Heidingsfelder
Presentation Title: Novel Freeze-Drying Tool for the Development of Tailor-Made 3-D Biomaterials
Affiliation: ILK Dresden – Institute of Air Handling and Refrigeration, Germany

Speaker #S39: Alexandra Stolzing
Presentation Title: Cryopreservation of MSC – Can and Should We Avoid DMSO?
Affiliation: Loughborough University, United Kingdom / Leipzig University, Germany 

15.30–15.50 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

15.50–16.20

Special Plenary Presentation: S40 - Organ Preservation Alliance
The Grand Challenges of Organ Banking: How the World is Begin ning to Align to 
Meet Them
by Sebastian Giwa, Organ Preservation Alliance, Moffet Field, CA, USA 

Congress Hotel  
SAPPHIRE Room

Presentation Summary: This presentation will discuss the need, recent advances and current work being done globally to address organ 
transplant shortages. It includes updates from (1) the first global Organ Banking Summit at Stanford, (2) the first targeted government organ 
banking grants from the DoD, (3) the NSF funded Roadmap Process, Washington DC Workshop and Report, and (4) the White House Roundtable 
on Organ Banking and Bioengineering.

16.20–17.10
Session 8 – Open Session 2 Submitted Papers – Organ and Tissue Banking Challen-
ges
Chair:  Sebastian Giwa, Organ Preservation Alliance, Moffet Field, CA, USA

Congress Hotel  
SAPPHIRE Room

Speaker #S25: Johannes Heidingsfelder
Presentation Title: Hyaluronan as a Cryoprotectant for 3-Dimensional Human Fibroblast Cultures 
Affiliation: ILK Dresden – Institute of Air Handling and Refrigeration, Germany

Speaker #S26: Sajio Sumida
Presentation Title: The Repetitive Freeze-Thaw-Culture Method (RFTCM) to Preserve Human Adipose Tissue Derived Mesen-
chymal Stromal Cells (MSCs) for Regenerative Medicine
Affiliation: Sajio Sumida Clinic and Lab Cryomedicine and Blood Transfusion, Ginza, Chuoku, Tokyo, Japan

9.40–10.20
Session 6 – Tissue and Cell Cryobanking in the Czech Republic
Co-Chairs:  Václav Procházka and Roman Hájek

Congress Hotel  
SAPPHIRE Room

Session Summary: Cryopreservation and biobanking in the Czech Republic leading centers will be described with new trends in hematology 
and hematooncogology. Cryopreserveation of tissues for vascular and bone tissue reconstruction will be presented. 

Speaker #S27: Brian H. Johnstone
Presentation Title:  Adipose-Derived Stem Cell Conditioned Medium (ASC-CM) Promotes Revascularization of Ischemic Tissues 
in a Rabbit Model of Peripheral Artery Disease.
Affiliation: NeuroFX, LLC, Indianapolis, Indiana, USA

Speaker #S28: Ivan Matia
Presentation Title: Influence of Cryopreservation on Antigenicity of Aortal Allografts in Rats
Affiliation: Universitätsklinikum Leipzig, Germany

10.20–10:40 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

10.40–12.00
Session 6 – Continued: Tissue and Cell Cryobanking in the Czech 
Republic 
Co-Chairs: Václav Procházka and Roman Hájek

Congress Hotel  
SAPPHIRE Room

Speaker #S29: Petra Vrublová
Presentation Title: Biobanking in Hematooncology
Affiliation: Hematooncology Clinic, University Hospital Ostrava, Czech Republic

Speaker #S30: Jaromír Gumulec / Petra Vrublová 
Presentation Title: Biobanking for HIT (Heparin Induced Thrombocytopenia)
Affiliation: Hematooncology Clinic, University Hospital Ostrava, Czech Republic

Speaker #S31: Eva Matějková
Presentation Title: Cord Blood Banking in the Czech Republic
Affiliation: National Tissue Center, Brno, Czech Republic

Speaker #S32: Martin Kaláb
Presentation Title: Cryopreserved Sternum in Life Saving Use
Affiliation: University Hospital Olomouc, Olomouc, Czech Republic

12.00–13.10 Lunch – Restaurant VEDUTA

13.10–15.30
Session 7 – Clinical Delivery of Regenerative Medicines
Co-Chairs: John Morris and Dave Gilham

Congress Hotel  
SAPPHIRE Room

Scientific Program
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Speaker #S47: Gabriele Spoerl
Presentation Title: Medical Device for Cold Application in Surgery
Affiliation: Institut fuer Luft- und Kaeltetechnik gemeinnuetzige Gesellschaft mbH, Dresden, Germany 

Speaker #S48: Jun Ishimoto
Presentation Title: Innovative Glass Freezing Technologies of Biological Cell Using Cryogenic Solid Particulate Spray
Affiliation: Institute of Fluid Science, Tohoku University, Japan 

Speaker #S49: Gang Zhao
Presentation Title: Microdevices for Measurement of Cell Membrane Biophysical Properties
Affiliation: University of Science and Technology of China

7.50–8.00  Coffee Break

8.00–9.45
Session 11 – Cryopreservation and Freeze-Drying of Bacteria I
Co-Chairs: David Rawson and Fernanda Fonseca 

Congress Hotel 
SAPPHIRE Room

Session Summary: Stabilization of bacteria in a frozen or dried state is of considerable significance for biodiversity preservation and for industrial and 
medical issues (food starters, probiotics, green chemistry). The aim of this session is to address recent research on the mechanisms of cryoinjury and cell fac-
tors determining cryotolerance. The perspective of naturally cold resistant microbes and the environmental and ecological implications will also be presented.

Speaker #S50: Fernanda Fonseca
Presentation Title: Towards a Better Understanding of Cryotolerance Mechanisms in Bacteria
Affiliation:  INRA - AgroParisTech, Joint Research Unit of Food Microbiology and Process Engineering, France 

Speaker #S51: Thomas F. Whale 
Presentation Title: The Role of Biological Entities in Atmospheric Ice Nucleation
Affiliation: Institute for Climate and Atmospheric Science, School of Earth and Environment, University of Leeds, Leeds, United Kingdom

Speaker #S52: Birgit Sattler 
Presentation Title: How to Survive as a Microbe in Snow and Ice and Ecological Implications
Affiliation: Institute of Ecology, University of Innsbruck, United Kindom

Speaker #S53: Hélène Simonin
Presentation Title: How Dehydration With Glycerol Protects Bacteria Cell Membranes Against Deleterious Effects of Supercooling
Affiliation: AgroSupDijon, University of Burgundy, France

Speaker #S54: Julie Meneghel
Presentation Title: Mapping Membrane Fluidity by Fluorescence Anisotropy to Better Understand Bacterial Tolerance to Osmotic and Cold 
Stresses Encountered During Freezing.
Affiliation: INRA Versailles-Grignon, GMPA laboratory 

9.45–10.00 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

10.00–11.45
Session 12 – Cryopreservation and Freeze-Drying of Bacteria II
Co-Chairs:  David Rawson and Fernanda Fonseca 

Congress Hotel 
SAPPHIRE Room

Session Summary: Presentation of submitted papers

Speaker #S41: Alexander Petrenko
Presentation Title: Trophic Factors of Fetal Origin in Preservation Solution Supports Isolated Liver During Cold Storage
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Speaker #S42: Ariadna Corral 
Presentation Title: Application of Computed Tomography to Ovarian Tissue Cryopreservation by Slow Freezing
Affiliation: Engineering School, University of Sevilla, 41092, Sevilla, Spain

Speaker #S43: Pavel Meřička 
Presentation Title: Cryopreservation of Vascular Grafts for Clinical Use – Retrospective Analysis of Pre-Freezing Factors with 
Potential Impact on the Quality and Safety of Vascular Transplantations
Affiliation: Tissue Bank University Hospital Hradec Králové, Czech Republic

17.10–18.30
Session 9 – Open Session 3 Submitted Papers – Cryobiology of Spermatozoa
Chair:  Steven F. Mullen

Congress Hotel  
SAPPHIRE Room

Session Summary: Presentation of submitted papers on cryobiology of spermatozoa across taxa

Speaker #S44: Yevhen Horokhovatskyi
Presentation Title: Cryoresistanse in Relation with Lipid Composition in Sperm of Common Carp Cyprinus  Carpio
Affiliation: Faculty of Fisheries and Protection of Waters, Laboratory of Reproductive Physiology, Czech Republic

Speaker #S45: Mustafa Numan Bucak
Presentation Title: Combination of Cysteamine and Lipoic Acid Can Improve Post-Thawed Bovine Sperm Quality
Affiliation: Department of Reproduction and Artificial Insemination, Faculty of Veterinary Medicine, Selcuk University, Konya, Turkey

Speaker #S46: Harriette Oldenhof
Presentation Title: Use of Xanthine - Xanthine Oxidase for Generating Sub-Lethal Oxidative Damage in Stallion Sperm and 
Studies on Osmotic Tolerance and Cryosurvival
Affiliation: Clinic for Horses - Unit for Reproductive Medicine, University of Veterinary Medicine Hannover, Bünteweg 15, 30559 Hannover, 
Germany 

18.30–21.00 Social and Poster Session II
Congress Hotel

DIAMANT Room

Day 3: Tuesday, July 28th

7.00–7.50
Session 10 – Submitted Papers – Advanced Devices for Cryopreservation and 
Cryosurgery 
Co-Chairs: TBD 

Congress Hotel  
SAPPHIRE Room

Session Summary: Presentation of submitted papers on advanced technologies in cryobiology

Scientific Program
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Speaker #S64: Willem Wolkers
Presentation Title: Dry Preservation of Decellularized Heart Valves
Affiliation: Institute of Multiphase Processes, Leibniz Universität Hannover, Hannover, Germany

14.15–19.15 Free Afternoon - Social Program   

Day 4: Wednesday, July 29th

7.00–7.50
Session 14 – Submitted Papers – Student Research I
Chair: TBD

Congress Hotel 
SAPPHIRE Room

Session Summary: Highlighting diverse papers submitted by students

Speaker #S65: John Lahmann
Presentation Title: Variability in the Permeability of the Erythrocyte Membrane and Implications for Design of Rapid Deglycerolization 
Procedures
Affiliation:  School of Chemical, Biological and Environmental Engineering, Oregon State University, Corvallis, Oregon, USA

Speaker #S66: Jianye Wang
Presentation Title: The Effect of High Electromagnetic Field Heated Magnetic Nanoparticles on Biomaterial Vitrification Cryopreservation
Affiliation: Department of Electronic Science and Technology, University of Science and Technology of China

Speaker #S67: Ahmad Billal Sultani
Presentation Title: Optimizing Cryopreservation Procedures of Human Umbilical Vein Endothelial Cells (HUVECs) Using Interrupted Cooling 
Protocols
Affiliation: University of Alberta, Canada

 7.50–8.00 Coffee Break

8.00–9.30
Session 15 – Submitted Papers – Student Research II
Chair: James Benson

Congress Hotel 
SAPPHIRE Room

Session Summary: Highlighting diverse papers submitted by students

Speaker #S68: Olena Rogulska
Presentation Title: Effect of Expansion Conditions on Properties of Mesenchymal Stromal Cells after Me2SO- and Xeno-Free Cryopreserva-
tion
Affiliation: Institute for Problems of Cryobiology and Cryomedicine, National Academy of Science of Ukraine

Speaker #S69: Iryna Trutaieva
Presentation Title: Effect of Protein Supplemented Mannitol-Containing Medium on Ovarian Tissue Extended Storage
Affiliation: Institute for Problems for Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine

Session Summary: This session will highlight some approaches related to cryopreservation of culture collections and of whole bacterial ecosystems. It will also 
address new work on mechanisms of cell degradation following freeze-drying as well as preservation strategies including other drying techniques.

Speaker #S55: Felizitas Bajerski
Presentation Title: Novel Insights into Cellular Processes Affecting the Cryopreservation of Bacterial and Eukaryotic Cells
Affiliation: Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures, Braunschweig, Germany 

Speaker #S56: Frederiek Maarten
Presentation Title: Enhancing Microbial Cryopreservation: From Fastidious Microbes to Mixed Communities
Affiliation: Laboratory of Microbial Ecology and Technology (LabMET), Ghent University, Belgium

Speaker #S57: Andrea Gomez Zavaglia
Presentation Title: Prebiotics as Protectans of Lactic Acid Bacteria
Affiliation: Center for Research and Development in Food Cryotechnology (CIDCA, CONICET), Argentina

Speaker #S58: Stéphanie Passot
Presentation Title: Strategies for Improving Freeze-Drying Resistance of Bacteria: Modulating Membrane Properties During Fermentation
Affiliation: AgroParisTech – INRA, Joint Research Unit of Food Microbiology and Process Engineering, France

Speaker #S59: Eric James
Presentation Title:  Thermostabilization by Foam Drying of a Recombinant Anthrax Vaccine
Affiliation: Sanaria Inc., Rockville, MD, USA

11.45–12.15 Lunch – Restaurant VEDUTA

12.15–14.15
Session 13 – Biopreservation in the Dry State
Chair: Willem Wolkers

Congress Hotel 
SAPPHIRE Room

Session Summary: Preservation of biological samples in the dry state has the advantage that samples can be stored at room temperature making banking and 
transport easier compared to cryopreservation approaches. In this session the crucial steps needed to store biological samples in the dry state as well as different 
drying technologies will be highlighted. The following topics will be covered: (1) anhydrobiosis and mechanisms of biopreservation in the dry state, (2) properties 
of vitrification solutions, (3) loading impermeable lyprotectants in cells, (4) diffusion of lyoprotectants in tissues and (5) different types of drying technology. 
The feasibility of drying will be explored going from relatively simple (biomolecular assemblies, cellular fragments) to more complex systems (cells and tissues).

Speaker #S60: Lorena Rebecchi 
Presentation Title: Tardigrades (Water Bears): The Capability to Dry and Survive
Affiliation: Università degli Studi di Modena e Reggio E. Dipartimento di Scienze della Vita Via G. Campi 213/D 41125 - Modena, Italy

Speaker #S61: Karim Fahmy 
Presentation Title: The Role of Phospholipid Headgroup Composition and Trehalose in the Desiccation Tolerance of Caenorhabditis Elegans
Affiliation: Institute of Resource Ecology, Biophysics Division, Germany

Speaker #S62: Anja Thalhammer 
Presentation Title: LEA Proteins - Stabilizers of Cellular Components by Structural Transitions in Response to Dehydration
Affiliation: Potsdam University, Germany

Speaker #S63: Amir Arav
Presentation Title: A New Device and Method for Freeze Drying of Biological Samples
Affiliation: FertileSafe, Israel

Scientific Program
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Speaker #S77: Petro Borysov
Presentation Title: The Effect of Cryopreservation on the Expression of  NANOG, OCT4 AND SOX2 Genes in Hematopoietic and Mesenchy-
mal Stem Cells of Murine Fetal Liver
Affiliation: Institute for Problems of Cryobiology and Cryomedecine, Department of Cryopathophysiology, Ukraine

Speaker #S78: Leah Marquez-Curtis
Presentation Title: Isolation, Characterization and Cryopreservation of Porcine Corneal Endothelial Cells
Affiliation: Departments of Chemical and Materials Engineering, and Laboratory Medicine and Pathology, University of Alberta, Edmonton, Alberta, Canada 

Speaker #S79: Keith March
Presentation Title: Adipose Stem Cell Tolerance of Cryopreservation and Storage: Banking In Vitro vs. In Vivo
Affiliation: Indiana University School of Medicine and Indiana Center for Vascular Biology and Medicine, USA

Speaker #S80: John Fink
Presentation Title: Cold Chain Management – Understanding Transient Warming Events and Best Practices for Storage, Automation and 
Transport
Affiliation: Brooks Life Science Systems

12.15–13.15 Interactive Lunch on How to Elevate Cryobiology and its Potential to Save Millions 
of Lives: Society for Cryobiology/Organ Preservation Alliance Continued Collabo-
ration – Restaurant VEDUTA

13.15–14.45
Session 18 – Gamete and Embryo Cryopreservation in Aquatic 
Animals
Chairs:   Boris Dzyuba, Estefania Paredes and Serean Adams 

Congress Hotel 
SAPPHIRE Room

Session Summary: Cryopreservation of gametes and embryos of aquatic animals is potentially important for conservation measures and aquaculture.  Nowadays, 
methods of sperm cryopreservation are developed to the level of application, while eggs and embryo cryopreservation is successfully practiced in invertebrates animals and 
is a big challenge for fish. The session is focused on talks describing recent achievements and future goals of study leading to cryobiological approaches applied in practice.

Speaker #S81: Estefania Paredes 
Presentation Title:  Applications of Cryopreserved Sea Urchin Embryos
Affiliation:  University of Tennessee-Knoxville, Fundamental and Applied Cryobiology Group, USA 

Speaker #S82: Borys Dzyuba
Presentation Title: Experience of Fish Sperm Cryobanking in the Czech Republic
Affiliation: University of South Bohemia, Czech Republic

Speaker #S83: Vanesa Robles
Presentation Title: Fish PGC Cryopreservation: Is it a Realistic Tool for Fish Conservation Biology?
Affiliation: Spanish Institute of Oceanography (IEO) Santander, Spain

Speaker #S84: Elsa Cabrita
Presentation Title: Cryobanking in Aquatic Species: Applications and Perspectives in Fish Germ Cells
Affiliation: CCMAR-Centre of Marine Sciences, University of Algarve, Campus Gambelas 8005-139 Faro, Portugal

Speaker #S85: Catherine Labbé
Presentation Title: Application of Somatic Cell Cryopreservation for Biodiversity Conservation
Affiliation:  INRA Fish Physiology and Genomics, Germany

Speaker #S70: Peter Kilbride
Presentation Title: Storage of Encapsulated Liver Cell Spheroids at -80°C after Storage at Liquid Nitrogen Temperatures
Affiliation: UCL Institute for Liver and Digestive Health, Royal Free Hospital Campus, Rowland Hill Street, London, United Kingdom

Speaker #S71: Luciana deSilviera Calvalcante
Presentation Title: Safety of Transfusing Liposome-Treated Rat RBCs in an Anemic Rat Model
Affiliation: Department of Laboratory Medicine and Pathology, University of Alberta, Canada

Speaker #S72: Kyrylo Butskyi
Presentation Title: Assessment of Damage in Common Carp Cryopreserved Spermatozoa Membranes Using Fluorescence Methods
Affiliation: Institute for Problems for Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Department for Cryobiology of Reproduc-
tion System, Ukraine

9.30–10.30
Session 16 – Peter L. Steponkus Crystal Award Competition Presentations
Chair: James Benson

Congress Hotel 
SAPPHIRE Room

Session Summary: Submitted student papers selected for competition for the Peter L. Steponkus Crystal Award are showcased in this dedicated session.  

Speaker #S73: Miao Zhang
Presentation Title: Towards Dry Preservation of Mammalian Cells
Affiliation: Institute of Multiphase Processes, Leibniz University Hannover, Germany and Clinic for Horses - Unit for Reproductive Medicine, University of Veteri-
nary Medicine Hannover, Germany

Speaker #S74: Jennie Briard
Presentation Title: Carbohydrate-Based Small Molecule Ice Recrystallization Inhibitors as Cryopreservatives for Red Blood Cells
Affiliation: Department of Chemistry, University of Ottawa, Canada

Speaker #S75: Pablo Acosta Merino
Presentation Title: Fractures, Ice and Me2SO Concentration Under the Light of X-rays in a NanoCT
Affiliation: University of Seville, Engineering School, Seville, Spain

10.30–10.45 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

10.45–12.15
Session 17 – Joint Symposia with the International Society for Cellular Therapy 
(ISCT)

Congress Hotel 
SAPPHIRE Room

Session Summary: The International Society for Cellular Therapy (ISCT) is a global society of clinicians, regulators, technologists, and industry partners with 
a shared vision to translate cellular therapy into safe and effective therapies to improve patients’ lives.  As these cellular therapies move from bench to bed-
side, logistics become impossible without shelf life.  As part of an ongoing collaborative effort between the Society for Cryobiology and the ISCT this session is 
open to members of both societies interested in cell therapy related cryopreservation topics.

Speaker #S76: Marieke de Vries
Presentation Title: Cryopreservation of Human Synovial Tissue Biopsies for Biobanking Purposes 
Affiliation: Experimental Rheumatology, Dept of Rheumatology, Radboud University Medical Centre, Nijmegen, The Netherlands

Scientific Program



16 17

Speaker #S93: Anna Manchenko
Presentation Title: Physical and Mechanical Properties of Tissue Equivalents from Porcine Connective Tissue, Devitalized by Cryoirradiation 
Method
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

17.45–18.45 Annual General Meeting – SfC Members Only
Congress Hotel SAP-

PHIRE Room

 19.30-22.30
Gala Evening with Music and Dancing - Marcel Woodman´s 
Rock & Roll Band

Congress Hotel
PLATINUM ROOM

 19.30 Banquet

 20.15-20.45 Cryobiology Fellows Awards

 20.45-21.30 Presentation of Service Awards

14.45–15.00 Coffee Break with Exhibits - Congress Hotel DIAMANT Room

15.00–16.45
Session 19 – Mammalian Gamete/Embryo/Cell/Tissue  
                     Cryopreservation Challenges
Co-Chairs: Estefania Paredes and Steve Mullen

Congress Hotel 
SAPPHIRE Room

Session Summary: Researchers and presenters are invited to participate in this session about cryopreservation and vitrification of mammalian gametes, 
embryos and tissues to discuss where the science stands right now and the challenges lying ahead. The aims of the session: (1) Identify what are the main 
challenges in cryopreservation of gametes, embryos, cells and tissues;
(2) Disseminate the information among researchers and students about where the science and the technology stands right now and what needs to be devel-
oped within the next decade and (3) Discuss methodology: different cooling/warming methods.

Speaker #S86: Yuksel Agca 
Presentation Title: Germplasm Cryobanking of Genetically Modified Rodents and Current Challenges
Affiliation: College of Veterinary Science, University of Missouri, USA

Speaker #S87: Gregory M. Fahy
Presentation Title: Challenges Associated with Cryoprotectant Penetration into Whole Ovaries and Possible Solutions 
Affiliation: 21st Century Medicine, USA

Speaker #S88: Barry Fuller
Presentation Title: Cryoprotectants and Reproductive Biology; A Shared History and Growing Understanding
Affiliation: University College, London, United Kingdom

Speaker #S89: Jason Acker 
Presentation Title:  Evaluation of Stopped Flow Spectrophotometry to Assess the Effect of Cell Heterogeneity on Cell Permeability
Affiliation: Laboratory Medicine and Pathology, University of Alberta, Canada

Speaker #S90: Steven Mullen
Presentation Title:  Progress Toward the Development of a Closed Vitrification Method for the Cryopreservation of Primate Ovarian Tissue
Affiliation: Cook Regentec, Indianapolis, Indiana USA

16.45–17.45
Session 20 –  Institute for Problems of Cryobiology and Cryomedicine  

of the National Academy of Sciences of Ukraine
Chair:  Vaclav Prochazka

Congress Hotel SAP-
PHIRE Room

Session Summary: Researchers and presenters from the Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of 
Ukraine are invited to participate in this session about cryobiological and tissue engineering, cryopreservation and the study of physical and mechanical 
properties of tissues.

Speaker #S91: Oleksii Dimitrov
Presentation Title:  IDO-Dependent Activity of Cryopreserved Murine Fetal Liver Mesenchymal Stem Cells in GVHD Treatment
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Speaker #S92: Oleksandr Vlasov
Presentation Title:  Effect of Fullerene C60 on Biochemical Parameters of Liver and Kidneys
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Scientific Program
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Poster Title: What Does the Future of Cryopreservation of Marine Invertebrates Look Like?
Affiliation: University of Tennessee, USA

Authors #P03: Zhiquan Shu1, Sean M Hughes2,3, Cifeng Fang1, Jiaji Pan1, Gang Zhao4, Florian Hladik2,3, Dayong Gao1

Poster Title: Permeation Kinetics of Dimethyl Sulfoxide in Human Vaginal Mucosal Tissues
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Department of Biotechnological Science, Kinki University4, Japan
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production and Artificial Insemination, Faculty of Veterinary Medicine, Selcuk University, Konya2, Turkey
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Affiliation: Department of Hıstology and Embryology, Faculty of Medicine, Pamukkale University, Denizli1, Department of Reproduction and Artificial Insemi-
nation, Faculty of Veterinary Medicine, Mehmet Akif Ersoy University, Burdur2, Department of Reproduction and Artificial Insemination, Faculty of Veterinary 
Medicine, Selcuk University, Konya3 , Department of Biochemistry, Faculty of Veterinary Medicine, Selcuk University, Konya4,Turkey

Authors #P10: Golan M., Kratochvílová I., Míčová J., Šebera J., Šefc L., Varga K.
Poster Title: Behaviour of Cryoprotective Additives Upon Phase Transition
Affiliation: Institute of Physics, Academy of Sciences of the Czech Republic1, Faculty of Medicine, Charles University, Prague 2, University of Wyoming3, USA

Authors #P11: Babinets O.M., Vysekantsev I.P., Martsenyuk V.F.
Poster Title: Low Temperature Storage of Enterosorbent Immobilized Probiotics
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv

Authors #P12: Lopes T.S., Sanches E.A., Caneppele D., Evangelista M.M., Romagosa E.
Poster Title: Cryoprotectants Effect in Mature Oocytes of Steindachneridion Parahybae
Affiliation: São Paulo Fishery Istitute, APTA, SAA, Brazil

Authors #P13: Martynova Yu.V., Babiichuk V.G., Nevzorov V.P.
Poster Title: Influence of Repeated Sessions of Rhythmic Extreme Whole-Body Cooling (-120°C) on Features of Cardiomyocyte’s Ultrastruc-
ture in Dynamics of Rats’ Aging
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv

Authors #P14: Jiaji Pan, Zhiquan Shu, Cifeng Fang, Caicheng Lu, Dayong Gao
Poster Title: Numerical Simulation Analysis for Optimization of the Electromagnetic Rewarming System
Affiliation: University of Washington, USA

Authors #P15: Jiaji Pan, Zhiquan Shu, Cifeng Fang, Caicheng Lu, Dayong Gao
Poster Title: Cavity-Perturbation Measurement of Complex Permittivity of CPA Solutions for Optimization of the Electromagnetic Rewarm-
ing System
Affiliation: University of Washington, USA

Authors #P16: Tarusin D.N., Zajkov V.S., Petrenko Y.A., Petrenko A.Y.
Poster Title: Encapsulation in Alginate Microspheres Reduces Mesenchymal Stromal Cell Death During Storage
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Science of Ukraine, Kharkov

Authors #P17: Mikhailova I.P., Manchenko I.P., Byzov D.V., Sandomirsky B.P.
Poster Title: Physical and Mechanical Properties of Tissue Equivalents From Porcine Connective Tissue, Devitalized by Cryoirradiation 
Method
Affiliation: Department of Experimental Cryomedicine, Institute for Problems of Cryobiology and Cryomedicine of National Academy of Sciences of Ukraine, 
Kharkov
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Affiliation: Junior Research Group Molecular Cancer Research1, Department of Human and Animal Cell Lines, Leibniz-Institute DSMZ- German Collection of 
Microorganisms and Cell Cultures2, Braunschweig, Germany

Authors #P19: Folgado R.
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tion
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Affiliation: Kazan Federal University, Russia
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Poster Title: Cold Storage of Isolated Hepatocytes: Effect of Trophic Factors In Preservation Solution
Affiliation: Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
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Poster Title: Effect of Sucrose, Trehalose and Glutamate on the Resistance to Ethanol of Frozen and Freeze-Dried Acclimated Oenological 
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Affiliation: Laboratorio de Microbiología Molecular, Departamento de Ciencia y Tecnología, Universidad Nacional de Quilmes, Bernal. Center for Research and 
Development in Food Cryotecnology (CIDCA) (CCT-CONICET La Plata, UNLP) Argentina
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Poster Title: Isolation and Characterization of Supercooling-Facilitating Material From the Refuse of Red Bean Jam
Affiliation: Department of Life Science and Biotechnology, Kansai University, Japan
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Affiliation: UMR PAM, Agrosup Dijon, France
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Authors #P38: Heidingsfelder J., Reinsch H.
Poster Title: Modelling of Product Loss and Freezing Process in Protein Freezing
Affiliation: Institut für Luft- und Kältetechnik gemeinnützige Gesellschaft mbH, Dresden, Germany

Authors #P39: Zielinski M.W1,2, McGann L.E.2, Nychka J.A.1, Elliott J.A.W.1,2

Poster Title: Measurement of Grouped Solute Osmotic Virial Coefficient for Human Umbilical Vein Endothelial Cells
Affiliation: Department of Chemical and Materials Engineering1, Department of Laboratory Medicine and Pathology2, University of Alberta, Edmonton, Alberta, 
Canada

Authors #P40: Pareja L.A.1, Camargo R. O.2

Poster Title: Effect of Antioxidants and Packaging System On Structural Features and Functional Donkey Cryopreserved Sperm
Affiliation: Universidad CES1,, Universidad Nacional de Colombia2, ,Colombia

Authors #P41: Domina M.Yu.; Domin Yu.A.
Poster Title: Influence of Cryopreserved Mesenchymal Stem Cells of Placenta on Glucose Homeostasis in Rats with Experimental Diabetes 
Mellitus
Affiliation: Kharkiv Medical Academy of Postdiploma Education, Ukraine

Authors #P42: Mercado S. A., Slater N. K. H.
Poster Title: Membrane Permeabilisation for the Cryopreservation of Mammalian Cells
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ORAL PRESENTATION ABSTRACTS 
S01 
My Applications of Cryobiology at Temperatures 
Above 0°C.
Kenneth Diller, PhD. Biomedical Engineering Department, The University of Texas 
at Austin,Texas, USA. kdiller@mail.utexas.edu.

I adopted cryobiology as my primary field of research as a mechanical 
engineering graduate student at MIT some 47 years ago. There were a 
multitude of interesting and challenging problems to explore from the 
perspective of an engineer specializing in heat and mass transfer. Much of 
my early work was focused on building a cryostage with feedback control 
to program and regulate cooling and warming to the range of liquid nitro-
gen temperatures. Soon thereafter the opportunity to explore much colder 
temperatures was too much to resist, given our location in the MIT Cryo-
genics Laboratory with an abundant supply of liquid helium and gear to 
handle it. We placed glycerolized red cells into a liquid helium dewar and 
drew a vacuum to drive the temperature down to below 0.9°K. The blood 
was successfully thawed and transfused. For several decades after moving 
to the University of Texas, I investigated the biophysics of cryopreservation 
processes of various cell and tissue types, remaining well entrenched in 
the cryogenic temperature domain. Eventually the more ready availability 
of research funding drew me toward other application areas of bioheat 
transfer. However, in recent years I have returned to a focus on cryobiology 
and have personally encountered some fascinating areas of research that 
deal with the effects of much warmer sub-physiological temperatures on 
living tissues. Although these applications are at the opposite end of the 
cryobiology temperature spectrum from my prior studies, they hold a great 
intellectual challenge and offer a high level of potential medical impact. 
The primary of these areas is known as cryotherapy and therapeutic hy-
pothermia. The topics are not at all new, being widely established in the 
practice of medicine. Indeed, records of local cooling to enhance the heal-
ing of injured soft tissues dates from thousands of years ago. However, 
what is new is the quantitative analysis of the physical and physiological 
dimensions of the governing processes and their application to device de-
sign. The objective is to advance these technologies and to design devices 
to execute therapeutic procedures with better outcomes and reduced risk 
to patients. This talk will focus on current initiatives in the author’s lab 
in high temperature cryobiology, addressing human subject experimental 
data, physiological modeling and analysis, and device design. 

Funding: National Science Foundation CBET 1250659 and National Insti-
tutes of Health R01 EB015522.

Conflict of Interests: Dr. Diller has developed IP that is owned by the 
University of Texas system that is relevant to the topic of this presentation 
and that is licensed to Mercury Biomed, LLC, in which he holds an equity 
position.

S02 
Cryopreservation Strategies for Stem Cells Derived 
from a Variety of Sources Involving Tissue Engi-
neering. 
Lilia L. Kuleshova1,2, Feng Wen1, Yingnan Wu3, Sok Siam Gouk1, Gavin Stewart 
Dawe4, Eng Hin Lee3,5. 1Low Temperature Preservation Unit, National University 
Medical Institutes, YLL School of Medicine, National University of Singapore (NUS), 
Singapore. 2Institute for Multiphase Processes, Center for Biomedical Engineering, 
Faculty of Mechanical Engineering, Leibniz Universität, Hannover, Germany. 3NUS 
Tissue Engineering Program, Singapore. 4Life Sciences Institute Neurobiology and 
Ageing Programme and Department of Pharmacology, YLL School of Medicine, NUS. 
5Department of Orthopaedic Surgery, YLL School of Medicine, NUS, Singapore. kule-
shova@imp.uni-hannover.de.

The development of an effective cryopreservation strategy for human stem cells cul-
tured on 3-D carriers that offer suitable biocompatibility properties and an increase 
in a number of cells in several folds will provide a vital therapeutic opportunity, add 
to the flexibility of clinical scheduling, or facilitate cell expansion at a new location. 
Results of our studies ascertain that vitrification strategy, coupled with advanced 
cell expansion platform provide a critical cell number, high cell viability, proliferation 
rate and definition potential. In contrast to vitrification, conventional freezing is less 
effective for mesenchymal and neuronal stem cells. Vitrification of 3-D neuronal 
stem cell clusters completely maintains the neuronal specific function. Our stud-
ies show that exposure to cryoprotectants and thermal gradients did not impair 
integrity of nanomeshes, chitosan-alginate and fibrin-alginate carriers if vitrification 
process was properly evaluated. Combination of mesenchymal stem cells and scaf-
folds can also be used to form new cartilaginous tissue or for bone regeneration. 
Our results strongly support the view that vitrification concept for cryopreserving 
stem cell-containing tissue engineered constructs has great prospects for regenera-
tive medicine and also provides the platform to understanding the cryopreservation 
of novel stem cell-containing devices and neo-tissues.

Funding: N/A
Conflict of Interests: N/A

S03 
Effects of Cryopreservation on Microalgae Reco-
vered Using AFLP Fingerprinting. 
Tatyana Darienko, Maike Lorenz, Thomas Friedl. University of Göttingen, Ex-
perimental Psychology and Sammlung von Algenkulturen, Göttingen, Germany. 
tdarien@gwdg.de.

The Culture Collection of Algae at the University of Göttingen (SAG) is one of 
the largest service culture collections for algae and cyanobacteria in the world. 
Currently more than 1600 species (about 3000 strains) of microscopic algae and 
cyanobacteria are maintained. 40% of these strains are cryopreserved using op-
timized cryoprotocols. The influence of cryopreservation on genetic differences 
(mutations) and epigenetic stability of different green algae was investigated us-
ing two different methods of Amplified Fragment Length Polymorphism (standard 
AFLP and MS-AFLP). Also, the genetic and epigenetic stability of strains under dif-
ferent cryoprotectants was analyzed. As an example, nine strains of coccoid green 
algal genera, such as Chlorella spp. and Micractinium spp., isolated from different 
habitats were examined. The physiological status of the algae was tested by FDA 
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staining. AFLP analyses were performed using two pairs of enzymes (EcoRI+MseI 
and EcoRI+PstI) with 3 primer combinations to reveal a large genomic diversity 
below species level, i.e. to discriminate between strains. All investigated strains 
were characterized by a high survival rate (more than 50%) after cryopreservation. 
Cryopreservation and the relatively toxic cryoprotectant Me2SO (5%) had only 
little or no effect on the MS-AFLP pattern.

Funding: N/A
Conflict of Interests: N/A

S04 
Adaption of the Filamentous Fungus Aspergillus 
Nidulans to Low Temperature Stress.
B. Hanf1, T. Krüger1, D. Mattern1, O. Kniemeyer1,2, A.A. Brakhage1,2. 1Leibniz In-
stitute for Natural Product Research and Infection Biology, Hans-Knöll-Institute, 
Molecular and Applied Microbiology, Jena, Germany. 2Friedrich Schiller Univer-
sity, Department of Microbiology and Molecular Biology, Institute of Microbiol-
ogy, Jena, Germany. benjamin.hanf@hki-jena.de.

Fungi naturally encounter sharp temperature shifts in their environment. In this 
context, some fungi have evolved protective mechanisms to be more resistant 
against low temperatures. To identify the key processes induced at low tempera-
tures, the proteome of the model filamentous fungus Aspergillus nidulans was 
analyzed under defined cold stress conditions in a comparative gel-based (DIGE) 
and gel-free (LC-MS/MS) approach. Moreover, the formation of natural products 
was detected by LC-MS/MS. The comparative proteome analysis led to the iden-
tification of proteins with increased abundance involved in cold stress protec-
tion, cell development and biosynthesis of natural products as a response to 
low temperatures. Furthermore, on proteomic and metabolic levels we identified 
factors that regulate the sexual cycle in A. nidulans. Some of these secondary 
metabolites trigger morphological differentiation and exhibit antiproliferative 
activity. Besides providing first insights into the regulation of sexual develop-
ment upon cold stress induction, this work shows the successful combination of 
different experimental methods to decipher the adaptation mechanisms of fungi 
to cold stress. Furthermore, our study could demonstrate that the induction of 
cold stress induces the production of a variety of secondary metabolites and 
represents a strategy to exploit the potential of filamentous fungi as sources of 
secondary metabolites.

Funding: Kait Project.
Conflict of Interests: N/A

S05 
Identification of Putative Genes Related to the 
Survival of Arabidopsis Thaliana Shoot Tips After 
Cryopreservation. 
Johanna Stock1, Antonios Petridis2, E. R. Joachim Keller1, Hans-Peter Mock2. 
1In Vitro Storage and Cryopreservation, Genebank Department, Leibniz Institute 
of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany. 2Ap-
plied Biochemistry, Department Physiology and Cell Biology, Leibniz Institute of 
Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany. stock@
ipk-gatersleben.de.

One of the main tasks in cryopreservation is to understand why some species 
or genotypes are more sensitive against cryopreservation induced stresses than 
others. Gene expression analysis of relevant genes during and after cryopreser-
vation can reveal which stress is perceived and the pathways that are activated. 
The use of shoot tips from the model plant A. thaliana could be a valuable tool 
to understand the basic mechanisms during the cooling and re-warming pro-
cesses, thereby enabling the improvement of cryopreservation. Transcriptome 
analyses of A. thaliana shoot tips after cryopreservation revealed a range of in-
duced genes, which are involved in several biotic and abiotic stress mechanisms. 
Two genes of interest are the Pathogenesis Related gene 5 (PR5) and WRKY 
22 transcription factor (WRKY22). Reduced re-growth rates of two insertion 
lines for these genes indicate an important role in cryopreservation. Further 
characterization will provide insights into their function during cryopreservation. 

Funding: N/A
Conflict of Interests: N/A

S06 
A Microfluidic Coulter Counter for Dynamic Sizing 
and Cell Volume Control.
Ibrahem H. Jasim1, Yuksel Agca2, Mahmoud Almasri1, James D Benson3. 1De-
partment of Electrical Engineering, University of Missouri, Columbia, Missouri, 
USA. 2Department of Veterinary Pathobiology, University of Missouri, Columbia, 
Missouri, USA. 3Department of Mathematical Sciences, Northern Illinois Univer-
sity, DeKalb, Iillinois, USA. bensonjames@niu.edu.

Determination of optimal cryoprotocols depends on knowledge of cellular bio-
physical parameters including membrane permeability to water and cryoprotec-
tive agents. A number of existing experimental approaches towards membrane 
transport parameter identification have been employed in literature, but mea-
surement of large cells such as oocytes has typically required microscopy meth-
ods that can be challenging to implement and validate. We previously presented 
work towards solving this problem using a microfluidic implementation of a 
Coulter-principle based sizer in which a number of measurements on individual 
cells are made in a time series in order to facilitate estimation of permeability 
parameters. Here we present the design and preliminary testing of an extension 
of this work in a new direction in which we employ a microfluidic Coulter-
principle based sizer to simultaneously measure and control the volume of indi-
vidual cells. Here we demonstrate how this device will allow the implementation 
of state-space optimized CPA equilibration strategies without foreknowledge 
of mass transport parameters, rapid and accurate measurement of membrane 
transport in new ways, and testing of CPA and volume induced damage hypoth-
eses that govern optimal CPA equilibration strategies. 

Funding: N/A
Conflict of Interest: N/A
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CP of oocytes, embryos, sperm and human embryonic stem cells have been 
proposed, but practically all of them either require very small (in range 0.5-10 
mcl) size of the sample and/or cannot avoid the Leidenfrost effect (LFE), which 
substantially impedes the rate of cooling. We are reporting an entirely novel 
system for hyperfast CP of one-two order of magnitude larger samples devel-
oped in CELLTRONIX, which we called “KrioBlastTM“. The system completely 
eliminates LFE and the need of potentially toxic and osmotically damaging vit-
rificants such as Me2SO or ethylene glycol used in the current methods of VF. 
We have been able to vitrify up to 4,000 mcl of 12% glycerol solutions (used 
as a cooling rate marker), which theoretically corresponds to the critical cooling 
rate up to 1,600,000 C/min or even higher. This platform can be considered as a 
step toward the “Unified Cryopreservation Protocol.” Theoretical consideration 
of hyperfast K-VF and engineering design are discussed.

Funding: N/A
Conflict of Interests: N/A

S11 
Microtechnology Enabled New Insights Regarding 
the Temperature, Concentration and Anatomical 
Heterogeneity Effects on the Thermal Conductivity 
of Biologically Relevant Materials. 
Xin M. Liang1, Praveen K. Sekar2, Gang Zhao1, Dayong Gao2. 1Center for Bio-
medical Engineering, University of Science and Technology of China, Hefei, Chi-
na, 2Department of Mechanical Engineering, University of Washington, Seattle, 
USA. dayong@u.washington.edu. 

A MEMS based thermal conductivity sensor was developed and utilized to study 
the temperature and concentration effects on thermal conductivity of aqueous 
and soft biomaterials. This microscopic measuring device was comprehensively 
characterized at temperatures from 0°C to 40°C to ensure data accuracy and 
reliability. Despite previous belief, system calibration constant was found to be 
highly temperature dependent. Dynamic thermal conductivity response during 
cooling (40°C to -40°C) was observed for various concentrations of CPAs, i.e., 
glycerol, ethylene glycol and dimethyl sulfoxide. Chicken breast, chicken skin, 
porcine limb, and bovine liver were assayed to investigate the effect of anatomi-
cal heterogeneity on thermal conductivity using the arrayed multi-tip sensor at 
20°C. Experimental results revealed distinctive differences in localized thermal 
conductivity, which suggests that the use of approximated or constant prop-
erty values is expected to bring about results with largely inflated uncertainties 
when investigating bio-heat transfer mechanisms and/or performing sophisti-
cated thermal modeling with complex biological tissues. Overall, new findings 
regarding the temperature, concentration and anatomical heterogeneity effects 
on the thermal conductivity of CPAs and biological materials is of great value 
to the cryopreservation of tissues, hyperthermia or cryogenic, and other thermal 
based clinical diagnostics and treatments.

Funding: This work was supported by the Fundamental Research Funds for the 
Central Universities awarded to X.M.Liang. (WK 2100230013) and G.Zhao 
(WK 2100230009) and the National Natural Science Foundation of China 
(Nos. 51076149, 51276179) awarded to G.Zhao.
Conflict of Interests: N/A

S12 
Some Fundamentals of Ice Growth from Pure and 
Impure Water.
Dr. Charles Knight. National Center for Atmospheric Research, USA. knightc@
ucar.edu

The free growth of ice from supercooled water and the effects of ordinary sol-
utes on it are fairly well documented and understood, at least in principle. The 
linear growth rates of ice from nearly pure water appear to be governed largely 
by diffusion of heat, with the fast-growth crystal orientations determined by 
interfacial kinetics. Impurities exert two kinds of effects: changing the freezing 
point locally at a growing interface as the impurities are rejected from the ice 
(constitutional supercooling) or; in the case of soluble impurities that bond to 
the ice surface, adsorbing at the interface and interfering with the growth. In 
the case of biological antifreezes, this can produce an effective, nonequilibrium 
freezing point that lowers with increasing solution concentration because it 
depends upon the rate of adsorption. Ice-binding impurities can be important 
inhibitors of ice recrystallization – that is, ice growth within frozen or partially 
frozen material – though in order to be active they probably need to be mobile 
enough to reorient themselves at the ice surface.  Some ice-binding materials 
may be able to bind at more than one or, possibly all surface orientations (PVA 
may be an example). Some simple ways of detecting ice-binding substances are 
illustrated.

Funding: N/A
Conflict of Interest: N/A

S13 
Supercooling, Nucleation and Growth of Ice – A Look at the Whole Process. 

P.W. Wilson. University of Tasmania, Tasmania, Australia. peter.w.wilson@utas.
edu.au.

Water and aqueous solutions, when cooled, can supercool, then nucleate an ice 
embryo and subsequently freeze.  I will discuss how to enhance, or inhibit, the 
nucleation process itself as desired and the ice that subsequently forms.  Some 
insight into that ice can actually be gained by watching the recrystallisation 
process during thawing.  I will discuss how we should measure the supercooling 
ability of a given solution and inherent difficulties involved in this. Finally, I will 
look at the change in the supercooling ability of a solution with the addition of 
solutes, as opposed to the change in the melting point.

Funding: N/A
Conflict of Interests: N/A

S14 
Inhibition of Ice Nucleation by Antifreeze Synthe-
tic Polymers. 
Takaaki Inada, Toshie Koyama. National Institute of Advanced Industrial Sci-
ence and Technology (AIST), Tokyo, Japan. t-inada@aist.go.jp.

Antifreeze proteins (AFPs), which have been discovered in organisms living 
in cold environments, are known to completely inhibit ice growth in water at 

S07 
Initial Measurement of the Intracellular Glass 
Transition Temperature of a Mammalian Cell Type 
Under Cryopreservation Conditions. 
F. Fonseca1, J. Meneghel1, S. Cenard1, S. Passot2, D. Gilham3, V. Sheard3, 
and J. Morris4. 1INRA, Thiverval-Grignon, France. 2AgroParisTech, Thiverval-
Grignon, France. 3Institute of Cancer Sciences, University of Manchester, 
Manchester, United Kingdom. 4Asymptote Ltd, Cambridge, United Kingdom. 
jmorris@asymptote.co.uk.

A key physical event during the cooling of cells is the temperature at which 
the intracellular compartment undergoes vitrification. Recently (DOI: 10.1371/
journal.pone.0066207) we have measured the intracellular glass transition 
temperature (Tg) of bacteria using differential scanning calorimetry (DSC). 
Here we report the first data on the intracellular Tg of a mammalian cell 
cooled with and without a cryoprotectant (Me2SO). Jurkat cells (an immortal-
ized T cell line) were concentrated and a pellet of approximately 30 mg cooled 
in a DSC, SnowMax was added to induce ice nucleation. On warming an 
intracellular glass transition was detected by the deviation in the first deriva-
tive of the heat flow, associated with a change in heat capacity as the cells 
devitrify at Tg. The transition temperature measured by DSC is Tg‘, that is the 
Tg of the maximally freeze-concentrated intracellular matrix. In the presence 
of Me2SO intracellular Tg was measured to be - 40°C, in controls (no Me2SO) 
Tg occurred at higher temperatures. In further experiments the temperature 
of the lipid phase transitions were analyzed by FTIR, and were measured to 
occur above freezing temperatures. The implications of the measured values 
of Tg’ for the basic cryobiology of mammalian cells will be discussed.

Funding: N/A
Conflict of Interests: N/A

S08 
Accelerating Post-Thaw Erythrocyte Washing 
Using Microfluidics. 
Ratih E. Lusianti1, John M. Lahmann1, Audrey Dickinson1, James D. Benson2, Jason 
P. Acker3,4, Adam Z. Higgins1. 1School of Chemical, Biological and Environmen-
tal Engineering, Oregon State University, Corvallis, Oregon, USA. 2Department of 
Mathematical Sciences, Northern Illinois University, DeKalb, Illinois, USA. 3Centre 
for Innovation, Canadian Blood Services. 4Department of Laboratory Medicine and 
Pathology, University of Alberta. adam.higgins@oregonstate.edu.

The current process for deglycerolization of erythrocytes requires about 1 hour, 
representing a significant obstacle to the use of frozen blood for transfusions.  
Because erythrocytes have a high permeability to glycerol it is theoretically pos-
sible to safely remove glycerol in less than a minute as long as changes in solu-
tion composition are precisely controlled.  Hence, we are exploring the use of 
microfluidics to control the rapid and precise concentration changes needed for 
rapid deglycerolization.  Our initial experiments demonstrate more than 50% 
removal of glycerol without excessive hemolysis after a single pass through 
a membrane-based microfluidic device. However, complete deglycerolization 
would require a relatively complicated experimental setup with multiple de-
vices in series.  Thus, before building and testing a complete microfluidic sys-
tem, we are using simple serial dilution experiments to mimic the changes in 

solution composition during deglycerolization.  Although the results of these 
experiments are promising, the mathematically optimized method yielded much 
higher hemolysis than expected and our best result was a 3 minute process 
that resulted in ~20% hemolysis.  We are currently examining the causes for 
the unexpectedly high hemolysis, including non-uniform mixing after addition 
of the diluent and inaccuracy in the assumed value of the glycerol permeability.

Funding: This work was supported by a National Science Foundation grant to 
A.Z.H. (Grant No.1150861).
Conflict of Interests: N/A

S09 
Successful Cryopreservation of Human Sperm 
and Pluripotent Stem Cells by Kinetic (Hyperfast) 
Vitrification without Permeable Vitrificants using 
KrioBlast™ Platform: Implications for Reproducti-
ve and Regenerative Medicine. 
I. Katkov1,2, V. F. Bolyukh1,3, Y. Liu4, D. Wu4, E. Y. Snyder4, S. Agarwal5. 1CELL-
TRONIX, San Diego, California, USA. 2Laboratory of Amorphous State, National 
Research University “Bel-SU”, Belgorod, Russian Federation. 3National Technical 
University “KhPI”, Kharkov, Ukraine. 4Stem Cell Center, Burnham Institute for 
Medical Research, La Jolla, California, USA. 5School of Medicine, Dept. Repro-
ductive Medicine, University of California San Diego (UCSD), La Jolla, California, 
USA. 

In a companion presentation by I. Katkov and V.F. Bolyukh, we are reporting 
an entirely new system for hyperfast cooling of one-two order of magnitude 
larger samples developed in CELLTRONIX, which we called “KrioBlastTM” that 
completely eliminates the Leidenfrost effect and a need of potentially toxic and 
osmotically damaging permeable vitrificants (VFA’s) such as Me2SO or PG used 
in the current methods of VF. Here, preliminary data of hyper-fast kinetic vitrifi-
cation of human sperm and embryonic stem cells without permeable VFA’s are 
presented. They showed very high (up to 90%) survival of the cells vitrified in 
the KrioBlastTM -3 semi-automatic system. The method, which is simple, robust 
and scalable, can potentially bring a new paradigm to the reproductive and 
regenerative medicine.

Funding: N/A
Conflict of Interests: N/A

S10 
Kinetic Vitrification by “Click” (Hyperfast) Cooling 
Using KrioBlast™ Platform: Basic Thermo-Dyna-
mics and Technical Design.
I. Katkov1,2, V.F. Bolyukh1,3. 1CELLTRONIX, San Diego, California, USA. 2Laborato-
ry of Amorphous State, National Research University “Bel-SU”, Belgorod, Russian 
Federation. 3National Technical University “KhPI”, Kharkov, Ukraine. prodvincell@
hotmail.com.

Kinetic (very rapid) vitrification (K-VF) is a promising approach for cryopreserva-
tion (CP) of biological materials as it is simple, robust, and can achieve VF for 
practically any type of cells. Several methods of superfast K-VF, particularly for 
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Cryopreservation is a common strategy for the preservation of various cells, tis-
sues and biomaterials.  Unfortunately, in the absence of a cryoprotective agent 
(CPA) significant cellular damage occurs. During the past decade, our labora-
tory has studied various classes of naturally occurring antifreeze (glyco) pro-
teins (AF(G)Ps) found in organisms that inhabit sub-zero environments. These 
proteins control the growth of ice and protect organisms against the cellular 
damage associated with freezing. Our early work has led to the development 
of carbon-linked antifreeze glycoprotein (C-AFGP) analogues that exhibit 
“custom-tailored” antifreeze activity. In particular, these C-AFGPs are potent 
inhibitors of ice recrystallization and have been shown to effectively cryopre-
serve human liver cells in the presence of reduced concentrations of Me2SO. 
Extensive structure-function studies with these C-AFGPs have led to the discov-
ery that several classes of carbohydrate-based molecules (molecular masses < 
300 AMU) are very effective inhibitors of ice recrystallization at concentrations 
in the millimolar to sub-millimolar range. In vitro studies using human red blood 
cells (RBCs) and hematopoietic stem cells (HSCs) demonstrate that these ice 
recrystallization inhibitors are also effective cryoprotectants. In addition, some 
of these molecules are able to protect cells from cryoinjury associated with tran-
sient warming events (TWEs).

Funding: NSERC, CBS, CIHR.
Conflict of Interests: N/A

S19 
Biosafety Cryopreservation of Viral Strains. 
M. Yu. Stegniy, B.T. Stegniy. National Scientific Center (Institute of Experimen-
tal and Clinical Veterinary Medicine), Kharkov, Ukraine. stegniy@vet.kharkov.ua. 

National Scientific Center, Institute of Experimental and Clinical Veterinary Med-
icine has a national collection of animal cell cultures and pathogens. Material 
and methods: A strain of a highly pathogenic avian influenza virus collected 
in Crimea and a Monkey rotavirus (MRV) strain (SA-11) was frozen at tem-
peratures -20°C and at -196°C during 25, 115, 210 days and 18 years defined 
infectious, hemaglutinating, immunogene activity after storage. 

Results: Infectious activity of the virus cryopreserved at -20°С and in liquid nitro-
gen at -196°С), stored during 25 and 210 days, didn’t differ. At the same time 
the infectious credit of a virus, conserved in conditions of is moderate to low 
temperature (-20°С) within 115 day has decreased to 0.8lg, in comparison with 
the initial specimen. After 210 days of storage at -20°С the infectious credit of a 
virus has decreased on 0.5lg. Hemaglutinable virus activity in HA-reaction was 
1:512 and didn’t change under cryopreservation, neither in conditions of moder-
ate to low temperature nor in liquid nitrogen during 25 and 115 days of storage. 
After 210 days at -20°С viral titer in HA was 1:256. The molecular genetics assay 
of four viral genes (M, NP, H5, N1), from a cryopreserved agent (stored during 
25 days) has shown that it does not cause changes of nucleotide sequences of 
conservative sites of studied genes. Study results show, that the Monkey rotavi-
rus (MRV) strain SA-11 cryopreservation in medium to low temperature (- 20°C) 
stored during 18 years causes viral particles to destruct, significant degradation 
of their RNA and losses of infectious properties.

Funding: N/A
Conflict of Interests: N/A

S20 
Cryopreservation of the Intracellular Parasite:  Sta-
ge V Gametocytes of Plasmodium Falciparum. 
E.R. James, H. Huang, A.O. Awe, T. Li, Y. Abebe, M. Marquette, A. Eappen, 
A.J. Ruben, A. Patil, Y. Getachew, A. Liem, A. Richman, Y. Wen, S. Matheney, J. 
Overby, K. Nelson, V. Pich, P. Billingsley. Sanaria Inc., Rockville, Maryland, USA. 
ejames@sanaria.com.

Successful cryopreservation of obligate intracellular parasites involves a compro-
mise between methods optimal for the parasite and for the host cell. Stage V 
gametocytes of Plasmodium, however, may be an exception since exit from their 
host cell and transformation into gametes is triggered when they transition from a 
mammalian intravascular environment to the mid gut environment of mosquitoes. 
We hypothesized, therefore, that survival of the host erythrocyte could be ignored 
and cryopreservation optimized solely for the gametocytes. In experiments, test-
ing parameters including the type of container, type, concentration, and time of 
incubation in CPA, cooling rate, warming rate, and method of dilution, we opti-
mized cryopreservation for parasite survival based initially on male gamete activa-
tion. All handling before cooling and after thawing maintained the gametocytes 
at 37°C to prevent parasite transformation. The resulting method yielded good 
survival of male and female gametocytes post-thawing that produced oocysts 
– the stage in which the human-infective sporozoites develop. Concomitantly, 
most erythrocytes were destroyed by cryopreservation resulting in a highly en-
riched population of gametocytes.  This enables the goal of banking stable lots of 
well-characterized cryopreserved gametocytes to initiate mosquito infections on 
demand and for assays of transmission-blocking antibodies and drugs.

Funding: Malaria Vaccine Initiative.
Conflict of Interests: N/A

S21 
Cryopreservation of Cell Therapies for Routine 
Clinical Applications: Ease of End Use.
Erik J. Woods. Cook Regentec, Indianapolis, Indiana, USA. erik.woods@cookre-
gentec.com.

Abstract unavailable.

S22 
Biobanking of Stem Cells.
Heiko Zimmerman. Fraunhofer-Institut fuer Biomedizinische Technik IBMT, Sulz-
bach, Germany. heiko.zimmermann@ibmt.fraunhofer.de.

Abstract unavailable.

S23 
Qualification of a Cryogen-free Controlled Rate 
Freezer for Use in the Delivery of Cryopreserved 
Stem Cells Banks for Therapeutic Applications. 
J. Man1, C.J. Hunt1, L.E. Healy1, and G.J. Morris2. 1UK Stem Cell Bank, National 
Institute for Biological Standards and Control, Potters Bar, Hertfordshire, United 

temperatures even below the equilibrium melting point. This growth inhibition 
by AFPs has been extensively studied for several decades. Another function of 
AFPs is to inhibit ice nucleation initiated by ice nuclei, such as ice-nucleating 
proteins. Although this anti-ice nucleating activity is promising for applications in 
cryopreservation of biological materials, AFPs are relatively expensive at present. 
Therefore, it is important to try and develop cost-effective antifreeze substances 
that have the same anti-ice nucleating activity as AFPs. In this study, the anti-ice 
nucleating activities of AFPs and several synthetic polymers were examined by 
measuring ice nucleation temperature in emulsified solutions containing silver 
iodide (AgI) particles, which are typical inorganic ice nuclei. Results showed that 
some synthetic polymers inactivated the ice nucleating activity of AgI to the same 
success as AFPs. Even in the presence of AgI, a non-negligible fraction of emulsi-
fied droplets were supercooled to about -37 degree C. We also discussed how 
these AFPs and synthetic polymers inhibit ice nucleation.

Funding: Japan Society for the Promotion of Science (JSPS).
Conflict of Interests: N/A

S15 
Characteristics of the Interaction of Antifreeze 
Proteins with Ice Crystals. 
Ido Braslavsky1,2, Ran Drori1, Yeliz Celik2, Maya Bar Dolev1, and Peter L. Da-
vies3. 1The Robert H. Smith Faculty of Agriculture, Food and Environment, The 
Hebrew University of Jerusalem, Jerusalem, Israel. 2Department of Physics and 
Astronomy, Ohio University, Athens, USA. 3Department of Biomedical and Mo-
lecular Sciences, Queen’s University, Kingston, Canada. ido.braslavsky@mail.
huji.ac.il.

Ice-binding proteins (IBPs) depress the freezing point of body fluids that pre-
vent freezing of the organism in supercooled conditions and inhibits ice re-
crystallization. The mechanisms by which IBPs interact with ice surfaces are still 
not completely understood and the potential of IBPs as cryoprotecting agents 
has not yet been realized.  We are investigating the interactions of IBPs with 
ice surfaces. In particular we investigate the dynamic nature of the protein: ice 
interaction using fluorescence microscopy techniques combined with temper-
ature-controlled microfluidic devices (Celik et. al. PNAS 2013, Drori et. al., J. 
R. Soc. Interface 2014, RSC Advances 2015, and Langmuir 2015). The results 
show that binding of IBP to ice is irreversible, and that the freezing temperature 
depression is sensitive to the time allowed for the proteins to accumulate on ice 
surfaces. This sensitivity changes dramatically between different types of IBPs. 
Our results relate the dynamics and level of activity of different types of IBPs to 
their ability to bind to specific ice orientations, in particularly to the basal plane 
of the ice. These results contribute to an understanding of the mechanisms by 
which IBPs act that will be critical for the successful use of IBPs in cryobiological 
applications.

Funding: ERC, NSF, ISF, and CIHR.
Conflict of Interests: N/A

S16 
Understanding and Controlling Ice Nucleation 
and Growth in the Renal Inner Medulla. 
G.M. Fahy, 21st Century Medicine, Inc., Fontana, California, USA. gfahy@21cm.
com.

Ice nucleation and growth have particular importance for attempts to vitrify 
living systems in general, and large living systems in particular, since the latter 
can’t be cooled and warmed particularly rapidly.  Strangely, nucleation rates 
during cooling in very concentrated cryoprotectant solutions reach a peak near 
the glass transition temperature (TG) even when TH is well below TG, implying 
that it is the glass transition itself that catalyzes nucleation.  This unconventional 
nucleation pathway likely arises from close contact between water molecules 
with little translational motion, and may account for most devitrification. In 
the renal inner medulla (RIM), devitrification may occur mostly intracellularly 
due to this nucleation mechanism, which implies that using cell-impermeant ice 
blockers will not be strongly effective in preventing cell injury during devitrifica-
tion. Fortunately, both vitrification-catalyzed ice nucleation and subsequent ice 
growth rates on warming appear to be sensitive to the concentration of cryopro-
tectant forming the glass, which means sufficient equilibration can reduce the 
problems of ice nucleation and growth to a manageable level. The dependence 
of ice formation in the RIM on RIM local concentrations is now known in exqui-
site detail, and can enable renal vitrification methods to be designed that can 
restrict ice development to tolerable levels.

Funding: 21st Century Medicine, Inc.
Conflict of Interests: N/A

S17 
Control of Ice Nucleation in Cryopreservation and 
Freeze Drying. 
J. Morris. Asymptote Ltd., Cambridge, United Kingdom. jmorris@asymptote.co.uk.

Water and aqueous solutions have a tendency to undercool before ice nucleation 
occurs. Control of ice nucleation has been recognized as a critical step in the cryo-
preservation of embryos and oocytes but is largely ignored for other cell types. We 
review the processes of ice nucleation and crystal growth in the solution around 
cells and tissues during cryopreservation with an emphasis on non-IVF applica-
tions. The extent of undercooling that is encountered during the cooling of various 
cryocontainers is defined and methods that have been employed to control the 
nucleation of ice are examined. The effects of controlled ice nucleation on the 
structure of the sample and the outcome of cryopreservation of a range of tissues, 
cell types and proteins are presented and the physical events that define these 
responses are discussed. The effects of nucleation temperature on the outcome of 
freeze-drying processes are also discussed. Nucleation of ice is the most signifi-
cant uncontrolled variable in conventional cryopreservation leading to sample to 
sample variation in cell recovery, viability and function and should be controlled 
to allow standardization of cryopreservation protocols for cells for biobanking, cell 
based assays or clinical application

Funding: Asymptote Ltd.
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Small Molecule Ice Recrystallization Inhibitors – A 
Novel Class of Cryoprotectants. 
Jennie G. Briard1, Jessica S. Poisson1, Tracey R. Turner2, Jayme D. R. Kurach2, 
Jason P. Acker2, and Robert N. Ben1. 1Department of Chemistry, University of 
Ottawa, Ottawa, Ontario, Canada. 2Canadian Blood Services, Centre for Innova-
tion, Ottawa, Ontario, Canada. robert.ben@uottawa.ca.
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explants induced the MSCs colonies in 13.5±4.5 days. On the other hand, the 
adipose and vein explants, which were frozen in a 10% Me2SO in IMDM in a 
cryovial at - 85°C. The thawed explants induced MSCs colonies in 11.5±2 days. 
The confluent colony MSCs were detached by trypsin to be proliferated to form 
P2 colonies of MSCs for RFTCM. Conclusions: The adipose and vein explants 
formed MSCs confluent colonies by culture for 14-40 days. Explants of both tis-
sues cryopreserved at -85°C for about 10 months also formed MSCs confluent 
colonies by culture. These MSCs preserved by RFTCM formed P2-P3 colonies 
after thawing and culture.

Funding: N/A
Conflict of Interest: N/A
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Adipose-Derived Stem Cell Conditioned Medium 
(ASC-CM) Promotes Revascularization of Ischemic 
Tissues in a Rabbit Model of Peripheral Artery 
Disease.
B.H. Johnstone8, Jana Jurčíková2, Ondrej Lassak2, Katerina Vítková2, Lubomir 
Pavliska2, Ludmila Porubová3, Piotr Buszman4, Agata Krauze4, Carlos Fernan-
dez4, František Jalůvka5, Irena Špačková6, S. Merfeld-Clauss7, D. Traktuev7, K.L. 
March7, Václav Procházka1. 1Radiodiagnostic Institute, University Hospital Ostra-
va, Czech Republic. 2Department of Deputy Director of Science and Research, 
University Hospital, Ostrava, Czech Republic. 3MEDi-CBTD, Ostrava, Czech Re-
public. 4American Heart of Poland, Inc., Katowice, Poland. 5Surgery, University 
Hospital Ostrava, Czech Republic. 6Laboratoře AGEL, a.s., Nový Jičín, Czech 
Republic. 7RL Roudebush Veterans Affairs Hospital, Indianapolis, Indiana, USA. 
8NeuroFX, LLC, Indianapolis, Indiana, USA. bhjohnst@iupui.edu. 

Introduction: Transplantation of adipose-derived stem cells (ASC) is an emerg-
ing therapeutic option for addressing intractable diseases such as critical limb 
ischemia (CLI) resulting from peripheral arterial disease. Evidence suggests that 
therapeutic effects of ASC are primarily mediated through paracrine-mecha-
nisms. These paracrine factors can be captured in conditioned medium (CM) 
comprised of a cocktail of beneficial growth factors and cytokines that indi-
vidually and in combination demonstrate disease-modifying effects in animal 
models. The ability of ASC-CM to promote reperfusion in a rabbit model of CLI 
was evaluated in this study.

METHODS: CM was collected from cultured ASC (passage 6), filtered and con-
centrated 50-fold. A total of 27 adult female rabbits underwent surgery to in-
duce ischemia in the left limb. An additional 5 rabbits served as sham controls. 
One week after surgery, the ischemic limbs were injected i.m (4 sites in gastroc-
nemius, 1 site in tibialis anterior) with either: (1) placebo control, (2) 0.4 ml ASC-
CM/ site (low dose) or (3) 0.8 ml ASC-CM/ site (high dose) (9 animals/group). 
Medial gastrocnemius muscle perfusion was serially assessed over 1 month with 
a Doppler probe. Blood samples were analyzed for growth factors and cytokines. 
Post-mortem tissues were histochemically assessed for CD31+ capillary density.

RESULTS: At 1 month after treatment, tissue perfusion in ischemic limbs of rab-
bits treated with high dose ASC-CM was almost double (P<0.05) that of the 
placebo group (58.8 + 23 versus 30.7 ± 13.6; mean perfusion units ± sd). The 
level of perfusion in the limbs treated with high dose ASC-CM was no different 
than in sham control limbs (54.3 ± 15.4). This effect correlated with a greater 

microvascular density (P<0.01) as well as transient increases in  levels of such 
angiogenic and pro-survival factors as VEGF and HGF in the blood. 

CONCLUSIONS: A single bolus administration of ASC-CM restored tissue reper-
fusion in in the ischemic limbs in a rabbit model of CLI. We hypothesize that 
neo-angiogenesis was promoted by growth factors and cytokines present in 
ASC-CM as well as by stimulation of endogenous host responses. These data 
suggest that ASC-CM may be a potent therapy for patients with CLI who are at 
risk for amputation.

Funding: Ministry of Education, Youth and Sports, Czech Republic, GESHER/
MOST Program, project no. LJ14003 (DiaCellix – new regenerative medicine 
product for treatment of secondary effects of T2DM).
Conflict of Interest: N/A

S28 
Influence of Cryopreservation on Antigenicity of 
Aortal Allografts in Rats. 
J. Hrubý1, R. Špunda1, P. Měřička2, M. Mlček3, K. Splith4, M. Schmelzle4,5, F. Kren-
zien7, J. Lindner1, M. Špaček1, I. Matia3,7. 12nd Department of Surgery, Depart-
ment of Cardiovascular Surgery, 1st Faculty of Medicine, Charles University in 
Prague and General University Hospital in Prague, Prague, Czech Republic. 2Tis-
sue Bank of the University Hospital Hradec Kralove, Hradec Kralove, Czech Re-
public. 3Institute of Physiology, 1st Faculty of Medicine, Charles University, Prague, 
Czech Republic. 4Translational Centre for Regenerative Medicine, University of 
Leipzig, Leipzig, Germany. 5Department of General, Visceral and Transplanta-
tion Surgery, Charité Universitätsmedizin, Berlin, Germany. 6Transplant Surgery 
Research Laboratory and Division of Transplant Surgery, Brigham and Women’s 
Hospital, Harvard Medical School, Boston, Massachusetts, USA. 7Department of 
Visceral, Transplant, Thorax and Vascular Surgery, University of Leipzig, Leipzig, 
Germany. ivan.matia@medizin.uni-leipzig.de.

Cryopreserved and cold-stored arterial allografts are used in the treatment of 
vascular prosthesis infection. The influence of both types of conservation proto-
cols on arterial antigenicity is still not clear. The aim of the study is to compare 
the acute antibody and cell-mediated rejection of both cryopreserved and cold-
stored arterial allografts 30 days after their transplantation in rats.  Material 
and Methods: Infrarenal aortal grafts obtained from Brown-Norway rats were 
stored either in liquid nitrogen or Custodiol solution and subsequently trans-
planted to Lewis rats. Histological and immunohistochemical evaluations were 
performed on day 30 post transplant. Flow cytometry analysis of recipient’s sera 
was performed to determinate the presence of donor-specific anti MHC class I 
and class II antibodies. Results: Both cryopreserved and cold-stored allografts 
induced strong donor specific anti-MHC class I and anti-MHC class II antibody 
production on day 30. However, immunoglobuline G mediated destruction of 
tunica media was observed only in cold-stored allografts. In addition, cold-
stored arterial allografts showed more extensive intimate hyperplasia and more 
massive infiltration of tunica adventitia by MHC class II+, CD8+ and CD4+ cells 
of recipient origin compared to cryopreserved grafts. Conclusion: Cryopreserved 
aortal allografts showed markedly lower acute antibody and cell-mediated re-
jection compared to cold-stored allografts in our experimental study.
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Kingdom, 2Asymptote Ltd. St. John’s Innovation Centre, Cambridge, United 
Kingdom.

Production of cells for direct clinical application as well as seed stocks intended 
as starting materials for cellular therapies require adherence to strict regulatory 
requirements generally based on Good Pharmaceutical Manufacturing Practice 
(GMP).  This requires a consistent and robust cryopreservation step currently 
served either by cryogen-fed controlled rate freezers (CRF) or passive cooling 
devices (PCD).  Both present issues of regulatory compliance if used in a GMP 
cleanroom environment.  One approach to overcoming the issues arising from 
these devices is to use cryogen-free, Stirling-cycle cooling technology as the ba-
sis for a CRF.  We have compared the recovery and biological status of hESC and 
hiPSC lines frozen down in a prototype of the Asymptote Via-Freeze with a PCD 
(Mr Frosty™) using a standardised cell bank protocol.  Cells were tested for 
“cell health” (propidium iodide/acridine orange, intracellular glutathione, mi-
tochondrial membrane potential), stem cell characteristics (Tra-1-60, SSEA1, 3 
and 4), karyology (G-banding) and markers for self-renewal, attachment and re-
covery immediately upon thawing and 5 passages post-thaw.  Cryopreservation 
using the prototype Via-Freeze did not significantly alter cell adhesion or other 
cell health markers, nor were there any changes in expression of self-renewal 
genes and phenotypic characteristics when compared to pre-freeze controls.   In 
summary the Via Freeze provided comparable results to the passive cooling de-
vice and unlike cryogen-fed CRFs is suitable for use in a cleanroom environment.

S24 
Efficient Automatable and Aseptic Vitrification of 
Human Pluripotent Stem Cells Using Bio-Safe and 
Chemically Defined Media. 
D. Connan1, F.J. Ectors2, J. Piret3, N. Antoine3, L. Grobet4. 1First Spin-off Project 
Leader VITRICELL, Embryology Unit, FARAH & GIGA, Faculty of Veterinary Medi-
cine, University of Liege, Liege, Belgium. 2Mammalian Transgenic Platforms, FAR-
AH & GIGA, University of Liege, Liege, Belgium. 3Laboratory of Animal Histol-
ogy, FARAH, Faculty of Veterinary Medicine, University of Liege, Liege, Belgium. 
4Embryology Unit, FARAH & GIGA, Faculty of Veterinary Medicine, University of 
Liege, Liege, Belgium. Fabien.Ectors@ulg.ac.be.

Human pluripotent stem cells (hPSCs) are considered as the novel reference bio-
material for biomedical research and cell-based therapies. However, their use in 
clinics requires efficient and bio-safe handling. Cryopreservation is an obligate 
key step of storage and transportation, during which the cells undergo extreme 
physical and chemical conditions prone to alter their viability as well as their 
biological properties. Moreover, commonly used slow freezing and vitrification 
protocols cannot ensure biological safety since the container caps are prone to 
leakage when plunged into liquid nitrogen. This study presents our newly devel-
oped cryopreservation method, based on aseptic and automatable vitrification 
in sealed French straws. Only bio-safe and chemically defined cryopreservation 
media are used. We have demonstrated on hPSCs that, despite additional con-
straints, our aseptic vitrification method is more efficient than conventional slow 
freezing. We can also conclude that hPSCs keep their biological properties after 
aseptic vitrification. Our technique appears as very promising for the storage 
and transportation of hPSCs or other cells, particularly when intended for clinical 
applications that require high standards of efficiency, safety and traceability. The 
adequacy of our results to the rapidly expanding field of cells-based research 
and clinical applications is very encouraging regarding the valorization potential.

Funding: Walloon Region, FP7 Health, University of Liege, FNRS.
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Hyaluronan a Cryoprotectant for 3-Dimensional 
Human Fibroblast Cultures. 
J. Heidingsfelder, R. Kretschmer, H. Reinsch, Institut für Luft und Kältetechnik 
Gemeinnützige Gesellschaft mbH, Dresden, Germany. Johannes.Heidings-
felder@ilkdresden.de.  

Biocompatible scaffolds, e.g. made of collagen, can be used for various applica-
tions in medical engineering to enable three-dimensional tissue formation both 
in vivo and ex-vivo. As the culture time of these (tissue engineered) constructs 
is long, but the shelf life is very short, manufacturing and application have to 
be uncoupled by cryopreservation. In this way cell-biomaterial constructs are 
readily available when needed. During cryopreservation the formation of ice 
crystals as well as osmotic stress can cause severe injury in the membrane and 
organelles. With the use of cryoprotective agents (CPA) freezing damage can 
be reduced and cell viability can be increased. This study is concerned with 
glycosaminoglycan hyaluronan (HY) as an additive to reduce the extent of cel-
lular damage caused by cryopreservation. The cryoprotective effect of HY for 
preserving 3-dimensional human fibroblast cultures has been investigated. The 
cytocompatibility of HY was compared with that of the common synthetic CPA 
hydroxyethyl starch. Additionally, the direct cryoprotective effect of HY was test-
ed. Human fibroblasts grown on collagen scaffolds were cryopreserved using HY 
as substitute for common intra or extracellular CPAs. The cryoprotective effect of 
HY could be verified. Hyaluronan is a potential non-toxic CPA and highly suit-
able for applications in medical engineering.

Funding: Federal Ministry of Economics and Technology.
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The Repetitive Freeze-Thaw-Culture method (RFT-
CM) to Preserve Human Adipose Tissue Derived 
Mesenchymal Stromal Cells (MSCs) for Regenera-
tive Medicine. 
Sajio Sumida1, Taeko Kitamura1, Taketo Kaihou2, Noboru Motomura3, Aya 
Saito3, Shinichi Yamamoto3.4, Evan Hagen4,5, Erik Woods4.5, and Arthur W. 
Rowe6. 1Sajio Sumida Clinic and Lab Cryomedicine and Blood Transfusion, To-
kyo, Japan. 2Kaihou Hospital, Tatebayashi, Japan. 3Dept. Cardiovas. Surg, Toho 
University, Shakura Hospital, Tokyo, Japan. 4Blood Transfusion Service of Toho 
University, Ohashi Medical Center, Tokyo, Japan. 5Cook Regentec, Indianapolis. 
6New York University School of Medicine, New York, New York, USA. cryomedi-
cine@nifty.com.

Object: Perivenous adipose tissue will be a precious source of MSCs for regen-
erative therapy. However, problems in tissue culture remain for the evasion of 
foreign protein, recombinant stimulants, and the resources for MSCs. Method 
and Results: Non-frozen varix “adipose” explants (each 0.1gr or less), obtained 
by surgery (48 cases), were cultured in a media including human sera and plate-
let lysate in a 5% CO2-37°C incubator, and obtained colonies of MSCs at-
tached on a plastic dish surface in 7.6±3.3 days. The non-frozen varix “vein” 
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Cyropreserved Sternum in Life Saving Use (Trans-
plantation of an Allogeneic Bone Graft in the 
Treatment of Severe Post-Sternotomy Massive 
Bone Loss Defects After Cardiosurgery). 
Martin Kaláb, Jan Karkoška, Milan Kamínek, Eva Matějková, Vladimir Lon-
ský, P. Pavlova. Department of Cardiac Surgery, University Hospital and Faculty 
of Medicine Palacky University, OlomoucI, Czech Republic. martin1.kalab@
gmail.com.

Introduction: Sternal dehiscences, commencing on a deep sternal wound in-
fection that causes a loss in the sternum and ribs, represents a surgical issue 
with mortality risk reaching up to 40%. Instability of the chest causes respi-
ratory insufficiency, obstruction in disconnection from mechanical ventilation 
and other complications in soft tissue healing. Extensive loss of bone tissue 
hinders the use of AO osteosynthesis.

Aims: Based on orthopedic experience in bone defects replacement, we devel-
oped a technique of chest wall reconstruction using an allogeneic bone graft.

Methods: In the period 2011-2014, we performed allogeneic bone graft trans-
plantation in 10 patients with extensive a post-sternotomy defect of the chest 
wall. In 9 cases we used sternal graft, while in 1 case a calf bone graft was 
used. Prior to the transplant, each patient underwent V.A.C. treatment of the 
wound and general antibiotic therapy in order to eradicate early infection. Sta-
bilization of the thorax and the graft was performed using transversal titanium 
plates with bicortical screws. In accordance with valid legislation, bone al-
lograft was prepared by a tissue centre. Powdered allogeneic spongy bone was 
used to fill in and enhance contact of the graft and the edges of the residual 
chest skeleton. In 9 cases the closure of soft tissue was performed using a 
direct suture of the mobilized pectoral flaps, while in 1 case a V-Y transposition 
of the pectoral flaps was applied. 

Results: In 6 cases (60%) the reconstructed chest wall successfully healed 
without further complications. In 3 cases (30%) there was an additional re-
suture of soft tissue and skin in the lower pole of the wound performed dur-
ing hospitalization. Nevertheless, a high stability of the chest wall with the 
improvement of respiratory insufficiency and a very good cosmetic effect of 
the wound was achieved in all cases. In 1 case (10%), a complicated healing 
occurred – the wound did not heal. The average length of the follow-up pro-
cess of all patients in the series was 14.1 months (1-36). In four cooperating 
patients a scintigraphy check was performed proving high healing activity of 
the graft and spongy bone. 

Conclusion: Based on our existing experience, the transplantation of alloge-
neic bone grafts seem to represent a promising method of management of tis-
sue loss in sternal dehiscence. The procedure is easy to apply, with favourable 
functional and cosmetic effect.

Funding: N/A
Conflict of Interests: N/A

S33 
Cryopreservation of T Cells for Adoptive T Cell Therapy. 
Victoria Sheard1, John Morris2, Ryan D Guest3, Robert E Hawkins1,3, David E 
Gilham1. 1Clinical and Experimental Immunotherapy Group, Institute of Can-
cer Sciences, Paterson Building, University of Manchester, Manchester, United 
Kingdom. 2Asymptote Ltd, Cambridge, United Kingdom. David.Gilham@ics.
manchester.ac.uk.

T cells are immune cells capable of delivering potent cytotoxic activity that when 
harnessed can be used as a therapy to target and eliminate tumour cells. One 
of the most high profile examples is the Chimeric Antigen Receptor (CAR) field 
where T cells armed with a CD19 specific CAR are delivering objective clinical 
responses in patients with advanced refractory B cell leukemia. The general pro-
cess for the delivery of T cell therapy involves the procurement of cells from the 
patient (generally a leukapheresis product) which is then transported to the cell 
processing laboratory where T cells are enriched, gene-modified where required 
and expanded in culture to achieve the number of cells required for clinical appli-
cation (generally in the region of 109-1011 T cells). This process generally requires 
many weeks and requires careful coordination between clinical and cell produc-
tion facilities to ensure the T cells are generated in a timely manner. Cryopreserv-
ing of cell product at varying stages represents an opportunity to provide controls 
in the system and relax some of the pressures on the cell production process. We 
have been investigating the impact of cryopreservation at different stages of the 
process and determining the potential for liquid-nitrogen free cryopreservation 
technology to work in the cell production clean-room setting.  
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Cryopreservation at Large Scale for a Bioartificial 
Liver: a 1 to 1000 challenge.
B.J. Fuller1, C. Selden1, J. Morris2, H. Hodgson1, P. Kilbride1, J. Bundy1, E. 
Erro1, S.A. Chalmers1. 1Bioartificial Liver Group, Divisions of Surgery & Medi-
cine, UCL Medical School, London, United Kingdom.  2Asymptote Ltd., Cam-
bridge, United Kingdom. b.fuller@ucl.ac.uk.

We have developed an alginate encapsulated liver cell (AELC) technology for 
a bioartificial liver. This presentation will review experiences in: (A) optimizing 
AELC cryopreservation in small volumes; (B) testing functional outcomes over 
time post-thaw; (C) producing large scale (1 liter) cryopreservation to define 
heat transfer characteristics; (D) developing a scale-down model from this in-
formation to allow further study of cryopreservation processes. From (A) using 
1ml cryovials we established the importance of control of ice nucleation during 
cooling, linked to optimal dehydration in AELC. From (B) slow cooling profiles 
were optimized, showing a 24 hour period of cryopreservation-induced delayed 
cell injury, recoverable by 48 – 72 hours post-thaw; combining these details, in 
(C) we cryopreserved volumes to 200ml in bag configuration whilst maintain-
ing similar heat transfer properties during cooling and warming; we studied 
full-scale volumes (1 liter plus) in a prototype chamber format, to identify heat 
transfer characteristics and devised a model system to study the impact of spa-
tial location on post-thaw recovery; combining B and C, we constructed a scale-
down system which would replicate large volume thermal histories and tested 

S29 
Biobanking in Haemato-oncology. 
Roman Hájek, Petra Vrublová. Hemato-oncology Clinic, University Hospital 
Ostrava, Ostrava, Czech Republic. roman.hajek@fno.cz.

Biobanking means storage of biological material for research use. We specialize 
in collecting samples from patients with haematooncological diagnoses, mainly 
monoclonal gammopathies (multiple myeloma, monoclonal gammopathy of un-
determined significance, AL-amyloidosis and Waldenström macroglobulinemia), 
but also other diagnosies such as lymphomas, leukemias and myeloprolifera-
tive disorders. Biological material (blood, bone marrow, tissue, etc.) is collected 
after an informed consent is signed. The samples are further processed accord-
ing to standard operating procedures, thus ensuring a high quality of samples 
for downstream research analyses and also reproducibility of results. Blood is 
mainly used for storage of plasma, serum and DNA. From bone marrow (and 
also from blood) we are able to separate different types of cells by recognizing 
special surface molecules using either magnetic or fluorescence activated cell 
sorting, by which we obtain a highly enriched fraction of our targeted cells. All 
samples are then frozen and can be stored over a long period of time. Thus the 
samples are ready for research use.
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Biobanking for Heparin Induced Thrombocytopenia. 
J.Gumulec, P.Vrublová. Department of Haematooncology, University Hospi-
tal Ostrava and the Faculty of Medicine, University of Ostrava, Ostrava, Czech 
Republic. jaromir.gumulec@fno.cz.

Heparin-induced thrombocytopenia (HIT) is a life-threatening disorder that 
follows exposure to unfractionated or less commonly low molecular weight 
heparin. Patients usually have a low platelet count or a relative decrease of 
50% or more from baseline. Thrombotic complications develop in approxi-
mately 20-50% of patients and the risk of thrombosis remains high for days 
to weeks after discontinuation of heparin, even after the platelet count nor-
malizes. HIT is caused by platelet activating antibodies against complexes of 
platelet factor 4 (PF4) and heparin. It is uncertain why complications occur 
in some patients but not in others. The goals of management of HIT are 
to reduce the thrombotic risk by reducing platelet activation and thrombin 
generation. All sources of heparin should be discontinued when the clini-
cal suspicion of HIT is intermediate or high, and alternative anticoagulant 
therapy should be initiated. The clinical criteria of HIT include the presence 
of thrombocytopenia and/or thrombosis bearing a temporal relationship to 
an immunizing exposure to heparin. The laboratory criterion is the detection 
of platelet-activating antibodies in acute patient serum or plasma. The high 
diagnostic sensitivity of the PF4/heparin solid-phase enzyme-immunoassays 
(EIAs) is accompanied by a parallel problem in diagnostic specificity for HIT. 
This problem arises because EIAs also have high sensitivity for detecting clini-
cally insignificant anti-PF4/heparin antibodies. Diagnostic accuracy for HIT is 
optimized by combining the anti-PF4/heparin EIA with a functional, platelet 
activation test. Platelet activation assays like serotonin-release assay and 
heparin-induced platelet activation tests are much more specific for HIT than 
are EIAs. The functional assays require strict quality controls. Most important 

is the inclusion of a weak-positive HIT serum control to ensure adequate 
donor platelet reactivity in maintaining high test sensitivity, the use of high 
heparin inhibition, and an appropriate negative control. The biggest problem 
is the selection of a suitable donor of platelets, because platelet responsive-
ness to HIT antibodies varies widely among normal donors (approximately 
one in seven donors being responsive).  The main objectives of this project 
are:

• Archiving of plasma, serum, DNA, and platelet rich plasma of patients with 
HIT and creating of the database of patients with HIT.

• Diagnosis of HIT using a set of available diagnostic procedures and the 
introduction of new diagnostic methods.

• Validation of the proposed diagnostic algorithms using samples archived in 
bio-bank.

• Monitoring of the effectiveness, side effects and pitfalls of established and 
novel therapeutic approaches.

• Monitoring the dynamics of procoagulant activity HIT antibodies after 
discontinuation of heparin.

• Comparison of the different parameters of the donor platelets sensitive 
and insensitive to HIT antibodies including of the occurrence of selected 
polymorphisms of platelet receptors.

• Coordination of care for patients with HIT in Czech Republic.
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Eva Matejkova, Dagmar Hruzova, Zdenek Koristek. National Cell and Tissue 
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The history of cord blood (CB) transplantation in clinical practice started in 
1988. In the Czech Republic the first CB unit was collected in August 1994 
and transplanted in the same year. In the Czech Republic allogeneic and au-
tologous donations have been performed. For the Donor Program, the public 
Cord Blood Bank was established in Prague. Currently it has about 4,000 
grafts in the registry, of those over 80 were transplanted in the Czech Repub-
lic and worldwide. In the field of autologous, the Czech Republic administer 
two entities, which together administer around 4,500 grafts. The annual birth 
rate in the Czech Republic is roughly 100,000 births. For long-term statistical 
observation, it was found that the percentage of the CB collection has been 
below 1.0%. In comparison with neighboring countries, this figure is signifi-
cantly lower. The presentation will deal with the comparison between Czech 
Republic and selected countries for Cord Banking, the reasons for a lack of 
Cord Banking collections, and the possibilities to increase the number of Cord 
Banking grafts for allogeneic and autologous use. The presentation will also 
discuss the current possibilities of collection, processing and storage of Cord 
Banking units.

Funding: N/A
Conflict of Interests: N/A

Oral presentation abstracts



34 35

cross-linking. Using this powerful technology, a broad range of structural, chemi-
cal or mechanical properties can be generated in the same manufacturing process 
without any changes of technology and equipment. This means drastic savings in 
development costs and the reduction of approval expenses for medical products.

Funding: Federal Ministry of Economics and Technology.
Conflict of Interests: N/A

S39 
Cryopreservation of MSC – Can and Should We 
Avoid Me2SO? 
Yahaira Naaldijk1,2, Alexandra Stolzing1,3. 1Fraunhofer Institute for Cell 
Therapy and Immunology, Leipzig, Germany. 2Translation Centre for Regenera-
tive Medicine (TRM), University Leipzig, Germany. 3Loughborough University, 
Centre for Biological Engineering, Department of Mechanimal and Manufac-
turing Engineering, Loughborough University, Loughborough, United Kingdom. 
A.Stolzing@lboro.ac.uk.

Mesenchymal stem cells (MSCs) from a variety of sources are widely used in re-
generative medicine, tissue engineering and basic research. Storing and banking 
of MSC is an important step in both biobanking and in clinical applications, but 
cryopreservation protocols require improvement. Dimethyl sulfoxide (Me2SO) is 
a cryoprotectant widely used for the cryopreservation of MSC. It penetrates rap-
idly into the cell and provides good cryoprotection. However, Me2SO also has 
cytotoxic effects and can lead to clinical complications in patients. ”Washing” 
of Me2SO from MSC preparations after thawing impacts on clinical timelines 
and quality of the cell product. This presentation highlights the benefits and 
drawbacks of Me2SO in cell therapy. It traces the historic rise of Me2SO as an 
admixture in cryopresevation, discusses recent evidence related to varying Me-

2SO mixtures and titrations, the potential clinical and handling issues related to 
Me2SO use in cell therapies and potential substitutes for Me2SO in regenerative 
medicine and tissue engineering using MSC from varying sources.

Funding: N/A
Conflict of Interests: N/A

S40 
The Grand Challenges of Organ Banking: How the 
World is Beginning to Align to Meet Them.
Sebastian Giwa1,2, Jedd Lewis1,3, and Alessandro Tocchio 1,3. 1Organ Preserva-
tion Alliance, Moffett Field, California, USA. 2Sylvatica Biotech, Inc., New York, 
New York, USA. 3Stanford School of Medicine, Stanford University, Stanford, 
California, USA. sebastian.giwa@post.harvard.edu.

The Organ Preservation Alliance (a non-profit organization incubated at SU 
Labs, at NASA Research Park in Silicon Valley) is working to catalyze break-
throughs in complex tissue and organ banking to revolutionize transplant, 
trauma, and regenerative medicine. The organ shortage has grown steadily for 
decades in the U.S. and is even more severe in most other parts of the world. 
Poor donor utilization and high rates of organ discard remain major contribu-
tors to this shortage, fueled in many ways by the short preservation times of 
transplant organs and inability to adequately match donors and recipients. 
While advances in transplantation and bioengineering hold promise to reduce 
or eventually eliminate shortages, they have been met by slow progress in the 

preservation of large tissues. As regenerative medicine comes of age, tissue 
preservation has become a bottleneck. Cryopreservation holds the promise to 
meet this challenge and transform transplant medicine, resulting in fewer dis-
cards, better matching, fewer complications, and lower costs. It will allow for 
on-demand tissues for military and civilian trauma care as well as stockpiling 
for mass casualty events. It can enable new technologies and procedures, giving 
bioengineered tissues a shelf life, protecting fertility in cancer patients, facilitat-
ing new transplant immune tolerance protocols, and more. The Alliance recently, 
in partnership with the Society for Cryobiology, convened the first global Organ 
Banking Summit at Stanford University (with side-sessions at Lawrence Berkley 
National Laboratory and NASA Research Park), co-lead an NSF-funded Organ 
Banking & Bioengineering Roadmap Process, and convened a Washington D.C. 
Roadmap Workshop for federal agencies, leading scientists, foundations and 
industry - that was followed by a White House Roundtable Meeting.

Funding: N/A
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S41 
Trophic Factors of Fetal Origin in Preservation 
Solution Supports Isolated Liver During Cold 
Storage. 
A. Yu Petrenko, D.V. Cherkashina, I.A. Sosimchik, O.A. Semenchenko, A. Yu. 
Semenchenko. Institute for Problems of Cryobiology and Cryomedicine of the 
National Academy of Sciences of Ukraine, Kharkov, Ukraine. payua@yahoo.com.

Safe organ cold storage (CS) is an actual problem of cryobiology. It is promis-
ing to enrich the preservation solutions with a cocktail of growth factors and 
cytokines. Earlier we showed that animal pretreatment with trophic factors of 
fetal origin (TFFO) reduced liver damage after 24 hour CS and warm reperfusion 
(WR). The aim of this work is to study the effects of TFFO added to preservation 
solution on liver state after CS and WR. Rat fetal mesenchymal-mesodermal 
tissues (15-16 ED) were used as a source of TFFO. Rat livers were stored for 24 
hours at 4°С without or with TFFO (20 µg of protein/ml), then reperfused dur-
ing 60 min at 37°С. Liver CS and following WR led to uncoupling of oxidative 
phosphorylation, pro-oxidant/antioxidant disbalance, decrease of ATP level and 
bile production. Presence of TFFO prevented impairment of mitochondria func-
tion, promoting recovery of ATP content. ROS production was decreased after 
CS, TBARS level – after WR, LPO intensity was lower than in intact livers. Partial 
recovery of antioxidant enzyme activities was observed. TFFO presence main-
tained bile production rate and liver morphological structure similar to intact 
organs. Pronounced protective effect of TFFO on livers indicates the prospects of 
their application as compounds of medium for cold preservation.

Funding: N/A
Conflict of Interests: N/A

S42 
Application of Computed Tomography to Ovarian 
Tissue Cryopreservation by Slow Freezing. 
Ariadna Corral, Marcin Barcerzyk, Ángel Parrado, Christiani Amorim, Marie-
Madeleine Dolmans, Julio de la Fuente, Ramon Risco. University of Sevilla, Se-
villa, Spain. arics@us.es.

them for AELC recoveries. The results indicate that by applying basic cryobiologi-
cal principles, large-scale cryopreservation can be achieved.

Funding: Technology Strategy Board; MRC CASE studentship.
Conflict of Interests: N/A

S35 
GMP Compliant Cold Chain.
J Morris. Asymptote, Ltd., Cambridge, United Kingdom. jmorris@asymptote.co.uk

One of the key challenges in using cells for therapy is the ability to cryopreserve, 
store and ship these cells for eventual clinical application without compromising 
loss of functionality, viability and efficacy. The advantage of successful banking 
of clinical grade cell products is the development of „off-the-shelf“ therapies 
with significantly increased shelf life. The use of pluripotent cells for clinical ap-
plications requires that all steps within the production process conform to Good 
Manufacturing Standards (GMP), defined by both the European Medical Agency 
and the U.S. Food and Drug Administration. This project focuses on key equip-
ment elements within the cold chain, including controlled rate freezing of large 
banks of cells, short and long-term frozen storage and controlled thawing, with 
the intention of developing the first GMP compliant cryogenic cold chain for 
the delivery of regenerative medicine therapeutics. The use of liquid nitrogen-
free, Stirling-cycle cooling technology enables the development of equipment 
that can be used within GMP environments where control of particulates is an 
important consideration.  

Funding: N/A
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S36 
The Cellulis Limbo™ Cryovial. 
Natalia Gallot, Roberto Hernan. Cellulis S.L., Pol. Industrial Las Marismas nº5. 
Location? hernan@cellulis.com.

Many cell therapy products need to be frozen in order to maintain product stabil-
ity. Freezing and thawing cells correctly requires several processes that need to 
be performed with care to avoid cell damage. The inadequate performance and 
lack of uniformity of these protocols may infer undesirable inconsistencies on the 
cellular products jeopardizing therapeutic efficacy. Despite current technological 
advances, cryopreservation protocols have been highly conservative during the 
last 65 years since the very first discovery of cryoprotectants.  We propose a novel 
methodological approach to cryopreservation which introduces simple enclosed 
mechanisms that assure the correct standardization of freezing and thawing 
processes, rendering a final product formulation. These mechanisms take place 
inside the Limbo™ vial, making the cellular reconstitution process operator in-
dependent. With this approach there is no need for sample washing to remove 
Me2SO, reducing in turn expensive costs and resources at the point-of-care. Fur-
thermore, this technology introduces a unique dry thawing system that further 
eliminates contamination risks associated to water baths. In summary, this novel 
technology is a safeguard for most frozen cell therapies because it avoids sample 
handling at the point-of-care at the same time that addresses the need for ap-
propriate cellular recovery standardization protocols in the clinic.

Funding: N/A
Conflict of Interests: N/A

S37 
CZ Vial Packaging System for Clinical and Com-
mercial Development of Cell Therapy Products. 
Nico Brandes, Vinod Vilivalam. Daikyo/West Products, West Pharmaceutical 
Services, Inc. Exton, Pennsylvania. USA. Vinod.Vilivalam@westpharma.com.

Many current cell-based products are produced, frozen, stored, and delivered 
to the clinical site in intravenous bags or polypropylene screw-cap containers. 
Though each has benefits of use, there are certain challenges such bag failures 
have, leading to microbial contamination, and polypropylene screw caps can be 
challenging packaging with regards to container closure integrity and extract-
ables when used for clinical studies. As the industry expands and moves to com-
mercialized cell-based therapies, there is a clear need for a scalable, vial-based 
packaging system for pharmaceutical fill finish operations. A system incorporat-
ing a sterile Daikyo Crystal Zenith® (CZ) plastic vial, stopper and aluminum 
seal adapted for cryogenic use provides a key solution for cold temperature or 
cryogenic storage, and transport of high-value biological drugs. The discussion 
will include the following topics: 

• An investigational study to freeze, store and ship cell therapy products 
(dental MSCs) for six months storage at -185°C and -80°C, addressing cell 
viability, differenciation, and drop testing.

• Container closure integrity at various cold conditions (-80°C, dry ice, cryo-
genic storage).

• Ability to visually inspect due to high clarity, and scalability in pharmaceuti-
cal fill finish operations.

• Current regulatory and commercial use of pharmaceutical and biotechnol-
ogy products in CZ vials.

Funding: N/A
Conflict of Interests: N/A

S38 
Novel Freeze-Drying Tool for the Development of 
Tailor-Made 3-D Biomaterials. 
J. Heidingsfelder, N. Mahler,  H. Reinsch. Institut für Luft und Kältetechnik ge-
meinnützige Gesellschaft mbH, Dresden, Germany. Johannes.Heidingsfelder@
ilkdresden.de. 

Freeze-drying is the most common technique for the commercial production of 
3-dimensional collagen based scaffolds for applications in medicine, cosmetics 
and in-vitro diagnostics. Such scaffolds are very important for wound dressing 
applications and for tissue replacement in the field of regenerative medicine. 
Novel application fields for 3-D collagen based biomaterials are targeted drug 
delivery as well as 3-D cell culture and cell based in-vitro assays. Those highly 
sophisticated applications demand tailor-made material structures. The study is 
concerned with cryogenic technologies for the production of 3-dimensional bio-
material scaffolds with appropriate structural properties. The so-called “Model-
based Ice Templating (MBIT)” is based on a specific freeze-drying process that 
transforms biomaterial solutions or suspensions into highly porous scaffolds. 
The use of statistical methods allows a targeted control of the freeze-drying 
process for the production of 3-dimensional scaffolds with pre-defined struc-
tural properties. The desired mechanical stability and the degradation behavior 
can already be adjusted during the cryogenic manufacturing process by physical 
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The aim of this study was to determine the effects of cysteamine (C), lipoic acid 
(L), trehalose (T) and combination cysteamine + trhehalose (C+T), lipoic acid 
+ trehalose (L+T) and cysteamine + lipoic acid (C+L) on sperm parameters 
after the freeze-thawing of Holstein bovine sperm. Semen samples, which were 
diluted with a Tris-based extender containing 2 mM C, 1 mM L, 50 mM T and 2 
mM C +50 mM T, 1 mM L + 50 mM T, 2 mM C+ 50 mM T and no antioxidant 
(control), were cooled to 5°C and frozen in 0.25 ml French straws. The addition 
of C+L led to higher percentages of subjective and CASA motilities (68±2.7%, 
75.3±2.07%) compared to controls (61±4.2%, 73.1±6.9%) with no significant 
differences (P>0.05). C+L and C+T led to higher sperm mitochondrial activity 
(32±4.1%, 32.42±2.9%), percentages, compared to control (14.02±3.5%, P 
< 0.05). C+L group also led to high sperm acrosome integrity (52.02±6.4%) 
when compared to control (30.5±1.7%, P < 0.05). Combination of cysteamine 
and lipoic acid supplementation in semen extenders provided a better protec-
tion of sperm parameters against cryopreservation injury. 

Funding: N/A
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S46 
Use of Xanthine-Xanthine Oxidase for Generating 
Sub-Lethal Oxidative Damage in Stallion Sperm and 
Studies on Osmotic Tolerance and Cryosurvival. 
Harriëtte Oldenhof1, Franziska Ertmer1, Saskia Schütze1,2, Willem F. Wolkers3, 
Harald Sieme1. 1Clinic for Horses - Unit for Reproductive Medicine, University of 
Veterinary Medicine, Hannover, Germany. 2National Stud Lower Saxony, Celle, 
Germany. 3Institute of Multiphase Processes, Leibniz Universität Hannover, Han-
nover, Germany. harriette.oldenhof@tiho-hannover.de.

In this study, stallion sperm was incubated with xanthine and xanthine oxidase 
(X/XO) to artificially generate defined levels of superoxide and hydrogen per-
oxide resulting in sub-lethal oxidative damage. Effects on sperm motility and 
mitochondrial membrane potential were studied, as well as plasma membrane 
and chromatin integrity. Special emphasis was on membrane stability towards 
hypotonic stress and cryosurvival of X/XO-treated sperm, and counteracting 
oxidative damage using antioxidants or centrifugation processing. Accumula-
tion of reactive oxygen species (ROS) in membrane intact sperm, in response 
to X/XO-treatment, was confirmed by following H2DCFDA-derived fluorescence 
using flow cytometry. Microscopic inspection of sperm stained using nitroblue 
tetrazolium revealed ROS accumulation predominantly in the midpiece region. 
It was found that exposing sperm to increasing xanthine oxidase concentrations 
resulted in a dose-dependent decrease in sperm motility, whereas percentages 
of plasma membrane intact sperm and chromatin integrity were not affected. 
Stability of membranes towards hypotonic stress was found to decrease with in-
creasing levels of induced oxidative damage. Cryopreservation studies revealed 
that sperm exposed to higher oxidative stress levels pre-freeze exhibited lower 
percentages of membrane intact sperm post-thaw. Addition of catalase and 
centrifugation processing both resulted in higher percentages of motile sperm 
for samples with induced ROS, both before and after cryopreservation.
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S47 
Medical Device for Cold Application in Surgery. 
S. Spoerl, N. Gust, S. Rackow, D. Schmidt. Institut fuer Luft und Kaeltetechnik ge-
meinnuetzige Gesellschaft mbH, Dresden, Germany. gabriele.spoerl@ilkdresden.de.

Based on a long-time tradition in the development of cryosurgical equipment, 
the ILK Dresden designed new cryosurgical equipment for pain and cancer treat-
ment. The presented LN2-based system provides a very modular and portable 
design. The LN2-supply unit guarantees constant pressure level (5 bars) during 
the whole treatment. This enables e.g. the veterinarian to transport the cryosur-
gery equipment even to pasture. In operating state, the unit can be used inde-
pendent from mains supply, powered by a battery. When using a penetration 
probe, repeated application is possible with one-time contents of LN2 of about 
4 litres. We developed spraying cryoprobes with different jet streams (diameters 
of 2mm and 3mm) and a penetration cryoprobe (diameter of 3mm) that is also 
suited for the treatment of the trigeminal neuralgia of humans. The latter has to 
be certified before use in pain therapy. The system, including several cryoprobes, 
was tested at laboratory and practice conditions successfully. Especially in case 
of sarcoma at horses and plasma-cellular pododermatitis at felids only the LN2-
treatment is the mean of choice. A modified version is in test phase for the 
treatment of brain diseases at felids.

Funding: This work has been partially supported by the Federal Ministry of 
Economics and Technology based on a decision of the German Bundestag (KF 
2067125KJ1).
Conflict of Interests: N/A

S48 
Innovative Glass Freezing Technologies of Biologi-
cal Cell Using Cryogenic Solid Particulate Spray. 
Jun Ishimoto. Institute of Fluid Science, Tohoku University, Sendai, Japan. ishi-
moto@alba.ifs.tohoku.ac.jp.

We have developed a high-speed glass cryopreservation system of various bio-
logical cells that has a higher cell viability in the thawing process than that of 
the conventional method using only a dipping of the cell into liquid nitrogen. 
As a method of low damage type cell glass freezing technology, we introduce 
an ultra-high heat flux cooling method using a cryogenic fine solid nitrogen 
particulate spray. For the continuous production method of the fine cryogenic 
single-component solid nitrogen (SN2) particle, the technique using transonic 
multiphase flow of gas-liquid nitrogen through super adiabatic laval nozzle has 
been employed. Furthermore, to clarify the innovative characteristics of solid 
nitrogen particulate spray, an impingement behavior to the cryotube surface 
and sequential process of ultra-high heat flux cooling effect with phase change 
to the biological cell have been investigated. By utilizing this glass freezing 
method, it minimizes the cell membrane disruption while an ice nucleation, 
crystal growth and volume expansion in freezing process of the biological cell. 
Additionally, this technology will make it possible to reduce the amount of the 
cryoprotective solution for conventional usage. Microscopic glass freezing phe-
nomenon of biological cell using SN2 spray is also investigated by a new type of 
integrated measurement coupled with a supercomputing technique.

Funding: N/A
Conflict of Interests: N/A

Ovarian tissue cryopreservation for women treated for cancer is in most cases 
the only way to preserve their fertility. The survival rate of the follicle population 
is still around a few percent in successful cases, mostly cryopreserved by slow 
freezing. Computed tomography (CT) has been applied to monitor cryoprotec-
tant (CPA) concentration and ice formation inside ovarian tissue samples. The 
sulfur atom of the dimethyl sulfoxide (Me2SO) makes the X-ray attenuation 
proportional to concentration in this particular CPA. Human and animal ovarian 
tissue samples of an average size of 5x5x1 mm3 have been cryopreserved with 
slow freezing conventional protocols1 and analyzed with the CT at tempera-
tures below -140°C, and at room temperature after rewarming and washing. 
Results show how tissue samples concentrated up to 80% v/v Me2SO, but in 
a non-homogeneous way. Moreover ice formation was observed in some parts 
of the tissues. CT technology is a very useful tool that can be used to assess 
the final CPA concentration and the ice formation in a cryopreserved sample, 
allowing tuning of the necessary parameters to achieve an ovarian tissue cryo-
preservation with a higher rate of survival. 1Dolmans MM et al, J Assist Reprod 
Genet 30 (2013), 305
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S43 
Cryopreservation of Vascular Grafts for Clinical 
Use – Retrospective Analysis of Pre-Freezing 
Factors with Potential Impact on the Quality and 
Safety of Vascular Transplantations. 
P. Měřička1, M. Špaček2, L. Janoušek3, L. Dvořáček4, P. Štádler4, R. Vlachovský5, 
I. Guňka6, B. Honegrová1, D. Brandejs1, L. Štěrba1, B. Voxová7, V. Štěpánová7, P. 
Navrátil8, R. Staffa5, P. Němec9, J. Lindner2. 1Tissue Bank, University Hospital Hra-
dec Králové, Czech Prepublic. 2II.nd. Dept. of Surgery – Cardiovascular Surgery 
of the 1st Faculty of Medicine Charles University in Prague and General Univer-
sity Hospital, Prague, Czech Republic. 3Dept. of Transplantation Surgery, Inst. of 
Clinical and Experimental Medicine, Prague, Czech Republic. 4Dept. of Vascular 
Surgery, Hospital Na Homolce, Prague, Czech Republic. 5II.nd. Dept. of Surgery 
of the Medical Faculty, Masaryk University and St. Anne’s University Hospital, 
Brno, Czech Republic. 6Dept. of Surgery of the Charles University in Prague, 
Medical Faculty Hradec Králové and University Hospital Hradec Králové, Czech 
Republic. 7Dept. of Clinical Microbiology Charles University in Prague, Medical 
Faculty Hradec Králové and University Hospital Hradec Králové, Czech Republic. 
8Regional Transplantation Centre, Dept. of Urology, University Hospital Hradec 
Králové, Czech Republic. 9Centre of Cardiovascular and Transplantation Surgery, 
Brno, Czech Republic. pavel.mericka@fnhk.cz.

Aim: To analyse risk factors, such as: donor’s age (DA); time between tissue 
harvest and mixing with the cryoprotectant (TP); exposure to the cryoprotectant 
before freezing (CPAE); and the initial contamination rate (MCR).

Methods:  The data of 30 arterial (AG) and 30 venous grafts (VG) collected 
during the multiple organ harvests were analyzed.  Only grafts meeting the 
criteria of release for clinical application including the proof of sterility at out-
put control were included. The grafts were transported in the pre-cooled organ 
preservation solution containing gentamycin. After input control and decon-
tamination procedure each graft was put into a double plastic bag filled with 
50ml of pre-cooled 10% hydroxyethlystarch solution and an equal volume 

of pre-cooled 20% (v/v) dimethylsulphoxide solution was added. Controlled 
freezing followed.

Results: There were no considerable differences in values (mean ± SD) of DA, 
TE and CPAE between AG and VG: AG/VG:  DA 45 ±11/46 ±9 years, TP 20 ±7 
/19 ±8 hours, CPAE 31 ±14/ 30 ±12 minutes. The initial MCR was lower in VG 
(6.6%) than in AG (16.7%). Mycological tests were always negative.

Conclusions: The analyzed factors do not represent any danger for the graft 
quality. The results demonstrate advantages of using aseptic harvest procedures.
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S44 
Cryoresistance in Relation with Lipid Composition 
in Sperm of Common Carp Cyprinus Carpio. 
Y. Horokhovatskyi, S. Samples, B. Dzyuba, J. Cosson, O. Linhart, M. Rodina, 
P. Fedorov, M. Blecha. University of South Bohemia, Ceske Budejovice, Czech 
Republic. horokhovatskyi@frov.jcu.cz. 

Different successful methods of carp Cyprinus carpio sperm cryopreservation are 
developed worldwide. However, individual sperm cryoresistance heterogeneity 
reduces efficacy of carp sperm cryobanking, required for the Czech national 
program of conservation and utilization of farm animal genetic resources. In 
the present study we propose that cryoresistance of carp spermatozoa could be 
associated with the lipid composition of the sperm membranes. Sperm samples 
from 27 males, displaying at least 90% sperm motility were frozen/thawed ap-
plying the routine procedure used in fisheries practice. Post thaw motility pa-
rameters analysis detects groups of “high” (30-50%, n=8), and “low” (5-10%, 
n=14) cryoresistance. Major lipid and phospholipid classes were determined by 
thin layer chromatography. Fatty acid (FA) composition was determined by gas 
chromatography. The group of ‘high” cryoresistance shows significantly higher 
content of free FA than the “low” cryoresistance group. Gas chromatography 
revealed significant differences in the percentage of 8 from 24 identified FA, 
the most interesting being arachidonic acid which was significantly lower in 
the “low” cryoresistance group. Observed differences should be considered for 
future elaboration of effective methods applied in carp sperm cryopreservation.
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S45 
Combination of Cysteamine and Lipoic Acid Can 
Improve Post-Thawed Bovine Sperm Quality. 
Mustafa Numan Bucak1, Şükrü Gungor2, Caner Özturk1, Kenan Çoyan3, 
Mehmet Bozkurt Ataman1, Nuri Baspinar3. 1Department of Reproduction and 
Artificial Insemination, Faculty of Veterinary Medicine, Selcuk University, Konya, 
Turkey. 2Department of Reproduction and Artificial Insemination, Faculty of Vet-
erinary Medicine, Mehmet Akif Ersoy University, Burdur, Turkey. 3Department of 
Hıstology and Embryology, Faculty of Medicine, Pamukkale University, Denizli, 
Turkey. 4Department of Biochemistry, Faculty of Veterinary Medicine, Selcuk Uni-
versity, Konya, Turkey. mnumanbucak@gmail.com. 
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products are hence a most valuable carbon source for adjacent habitats of high 
ecological relevance. A coupling effect called bioalbedo can even enhance melt 
processes of cryospheric surfaces due to increasing pigment production. The 
darker coloration by biological material will then accelerate melting. The eco-
logical potential of frozen habitats such as polar and alpine glaciers, ice caves 
and even the atmosphere will be presented.

Funding: TAWANI Foundation.
Conflict of Interest: N/A

S53 
How Dehydration with Glycerol Protects Bacteria 
Cell Membranes  Against Deleterious Effects of 
Supercooling. 
Hélène Simonin, Pascale Winckler, Alexis Gros, Jean-Marie Perrier-Cornet, 
Patrick Gervais. UMR Procédés Alimentaires et Microbiologiques (PAM), équipe 
Procédés Microbiologiques et Biotechnologiques (PMB), Université de Bour-
gogne/AGROSUP, Dijon, France. helene.simonin@agrosupdijon.fr.

Water crystallization and thawing has long been incriminated in cell death in 
cryopreservation protocols. We recently studied the role of cold-induced injuries 
in the occurrence of cell death during freezing of Escherichia coli K12TG1. We 
showed that extreme cold stress, arising under the supercooling step, is an im-
portant cause of cell death in cryopreservation protocols, involving strong cell 
membrane damages. When glycerol was added in the supercooled medium, cells 
were protected against cold damages and remained viable. In the present work 
we examine the mechanisms involved in membrane protection by glycerol. For 
this purpose, we evaluated the membrane organization of E. coli under cooling 
at subzero temperatures with or without glycerol. We measured generalized po-
larization (GP) and lifetime of Laurdan, a membrane marker used to investigate 
membrane fluidity. Glycerol had no effect on membrane main phase transition 
under cooling. However, GP values were significantly higher when glycerol was 
present in the cell suspension at low temperature. Furthermore, lifetime measure-
ments revealed the coexistence of two domains of different orders in cell mem-
branes. Glycerol acted as a buffer on lifetime of the ordered phase, which could 
explain the stabilizing effect of glycerol on cell membrane upon supercooling.

Funding: Région Bourgogne.
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S54 
Mapping Membrane Fluidity by Fluorescence Ani-
sotrophy to Better Understand Bacterial Tolerance 
to Osmotic and Cold Stresses Encountered During 
Freezing.
Julie Meneghel1,2, Stéphanie Passot1, Stéphanie Cenard1, Jiawei Xu1, Mat-
thieu Refregiers2, Frédéric Jamme2, Fernanda Fonseca1. 1INRA-AgroParisTech, 
Thiverval-Grignon, France. 2Synchrotron SOLEIL, Gif-sur-Yvette, France. julie.
meneghel@grignon.inra.com.

Lactic acid bacteria are principally preserved by freezing before their industrial 
use. However, freezing induces cold and osmotic stresses that, in turn, cause 

significant cell injury and death. This work is aimed at analyzing the individual 
and combined effects of both stresses on the cell physiological and biophysical 
responses of Lactobacillus delbrueckii subsp. bulgaricus to better understand 
their relative contribution to the global freeze-injury experienced by cells. By 
comparing two Lb. bulgaricus strains presenting contrasted freeze-resistances 
and investigating membrane fluidity at the cellular level by Synchrotron deep UV 
fluorescence microscopy, potential features associated with bacterial tolerance 
to such stresses were identified. In particular, we identified a stronger deleteri-
ous influence of the osmotic stress compared to the cold stress. Furthermore, 
cells exhibiting a more fluid membrane when lowering the environmental tem-
perature appeared to be associated with a higher resistance to osmotic stress. 
Intra and inter cellular heterogeneity in membrane fluidity within both bacterial 
populations also came out as a relevant parameter to be assessed. They were 
put into perspective of stress tolerance, and their variations will be discussed.
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S55 
Novel Insights into Cellular Processes Affecting 
the Cryopreservation of Bacterial and Eukaryotic 
Cells. 
Felizitas Bajerski1, Angelika Senula2, Joachim Keller2, Jörg Overmann1. 1Leib-
niz Institute DSMZ-German Collection of Microorganisms and Cell Cultures, 
Braunschweig, Germany. 2Leibniz Institute of Plant Genetics and Crop Plant 
Research (IPK), Gatersleben, Germany. Felizitas.Bajerski@dsmz.de.

Biobanking and cryopreservation are currently gaining increasing importance in 
the life sciences, particularly for medical and biotechnological applications. Vari-
ous cryopreservation techniques are established for different organisms and cell 
types. Yet, the cellular processes induced by freezing and thawing have largely 
remained unknown. During cryopreservation, cells have to cope with constraints 
such as desiccation, osmotic stress, ice crystal formation or the toxic side effects 
of cryoprotectants. KAlT (acronym deduced from the German title: “Kryostress – 
Anpassung der Zelle an Tiefsttemperaturen) is a joint project funded by the Leib-
niz Association that aims at the understanding of cellular stresses and adapta-
tion mechanisms that are related to shifts to very low temperature and back. In 
a first comparative approach, thermal and phase transitions during cryopreser-
vation were determined for psychrophilic and mesophilic bacteria using Differ-
ential Scanning Calorimetry (DSC). Comparing different cryoprotectants, glyc-
erol almost completely prevents crystallisation, whereas Me2SO treated cells still 
crystallise. Furthermore, all of the analyzed cold-adapted bacteria induce a glass 
transition at low temperature (-18°C to -45°C), indicating possible metabolism 
under sub-zero condition enabling the organism to directly react to freezing and 
thawing. This raises the question whether this physiological adaptation might 
effects the performance of the cells during cryopreservation.

Funding: N/A
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S49 
Microdevices for Measurement of Cell Membrane 
Biophysical Properties. 
Gang Zhao. University of Science and Technology of China, Anhui, China. zha-
og@ustc.edu.cn.

The coupled transport of cryoprotectant and water across the cell membrane, 
involved in both cryoprotectant loading/unloading and freezing-thawing cycles, 
plays an important role in determining cell survival. In recent years, various 
microdevices have been developed and widely used for measurements of cell 
membrane permeabilities according to the kinetic responses of the cell volumes 
to osmolality imbalance. This presentation will first highlight recent works on 
the design and manufacturing of the microdevices for investigation of cell os-
motic responses, and then focus on the most recently developed high-precision 
microfluidic perfusion chamber for quantitative analysis of biophysical proper-
ties of cell membrane.

Funding: National Natural Science Foundation of China (Nos. 51276179 and 
51476160).
Conflict of Interests: N/A

S50 
Towards a Better Understanding of Cryotolerance 
Mechanisms in Bacteria. 
F. Fonseca1, S. Passot2, J.Meneghel1, S. Cenard1, P. Dumas3, G.J. Morris4. 1INRA, 
Thiverval-Grignon, France. 2AgroParisTech, Thiverval-Grignon, France. 3Synchro-
tron SOLEIL, Gif-sur-Yvette, France. 4Asymptote Ltd, St John’s Innovation Centre, 
Cambridge, United Kingdom. fernanda.fonseca@grignon.inra.fr.

Research on bacteria cryopreservation is of particular significance for safeguard-
ing biodiversity (biobanking), for industrial purposes (food starters, molecules 
for green chemistry) and medical applications (probiotics). Bacterial resistance 
to freezing and to frozen storage depends on many factors: the strain, culture 
conditions before freezing, harvesting time, the type and concentration of 
cryoprotectant, freezing conditions and final storage temperature. However, 
the mechanisms of freezing damage and preservation of bacteria are not yet 
well understood. During freezing, bacterial suspensions are exposed to cooling, 
ice crystal formation, solute concentration, and glass transition. These physical 
events may induce several kind of cell stress (cold, osmotic, mechanical, oxi-
dant), which may in turn damage membrane lipids, cell proteins and DNA, with 
concomitant losses of cell functionality and loss of viability. We address recent 
work on the effect of process conditions (fermentation media and cryoprotec-
tants) on cryotolerance of lactic acid bacteria at the membrane and cytosolic 
level. Biophysical behavior was investigated by using in situ and in real time 
approaches: membrane lipid phase transitions by Fourier Transformed InfraRed 
(FTIR) spectroscopy and extracellular and intracellular glass transitions by Dif-
ferential Scanning Calorimetry (DSC). Furthermore, cell population heteroge-
neity was assessed by coupling FTIR with synchrotron radiation, thus making 
it possible by reverse engineering to define adequate fermentation conditions 
for producing bacteria that exhibit high cryotolerance. Lastly, the relevance of 
“omic” approaches is highlighted as complementary research for studying the 
genetic heritage, its evolution due to environmental adaptation and the active 
pathways in cells, for rising key issues of bacterial freezing resistance

Funding: This work was supported by the French National Institute for 
Agricultural Research (INRA), Division Science and Process Engineering of 
Agricultural Products.
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S51 
The Role of Biological Entities in Atmospheric Ice 
Nucleation. 
Thomas F. Whale, Benjamin J. Murray, Daniel O‘Sullivan. Theodore W. Wilson. 
Daniel O‘Sullivan. G. John Morris. Institute for Climate and Atmospheric Science, 
School of Earth and Environment, University of Leeds, Leeds, United Kingdom. 
eetfw@leeds.ac.uk.

Ice nucleation is a process of vital importance in the atmosphere as the state 
of water particles in mixed phase clouds profoundly influences weather and cli-
mate. It is known that many different biological entities present in the environ-
ment are capable of nucleating ice efficiently, these include: fungi; pollen; bacte-
ria; and phytoplankton. Traditionally, it had been thought that whole biological 
entities, particularly bacteria, might be capable of directly influencing clouds. 
However, modeling of atmospheric aerosol suggests that an insufficient number 
of whole organisms are emitted to have a significant impact on cloud properties. 
Recent work has shown that many ice nucleating biological entities produce 
small, separable fragments that also nucleate ice efficiently. These fragments 
are far more likely to be emitted to the atmosphere than whole organisms due 
to their small size and are therefore more likely to influence cloud properties. 
While terrestrial biological ice nucleating entities have been well studied, less 
attention has been paid to biological ice nucleating particles of oceanic origin. 
Recent work has shown that efficient ice nucleating particles are present in the 
sea surface micro-layer and that these particles may be able to significantly 
impact clouds.

Funding: Natural Environment Research Council (NERC, NE/I013466/1; NE/
I020059/1; NE/I019057/1). European Research Council (ERC, 240449 ICE; 
632272 Ice Control).
Conflict of Interests: N/A

S52 
How to Survive as a Microbe in Snow and Ice and 
Ecological Implications.
Birgit Sattler, Klemens Weisleitner, Philipp Larch, Alexandre Anesio. University 
of Innsbruck, Institute of Ecology, Innsbruck, Austria. birgit.sattler@uibk.ac.at.

Snow and ice have been seen as sterile and vast areas that are too hostile 
for microbial life. However, this perspective has changed substantially with the 
knowledge that the cryosphere is teaming with life that is mainly microbially 
dominated. These living communities consisting of: bacteria; archaea; viruses; 
fungi; and algae, have different sources of local, regional or even airborne ori-
gin. In order to proliferate, metabolize or simply survive in this harsh environ-
ment, it requires specific adaptations such as freeze-shock proteins or specific 
membrane characteristics. The cryosphere is undergoing a massive transition 
due to global change. Microbial assemblages living on snow and ice show 
distinct and very sensitive reactions to even small temperature changes. The 
prerequisite for life is liquid water – with ongoing glacial melt, the availability 
will be increased, which in turn leads to higher microbial activity. Metabolic 
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optimal. Here we investigated the use of foam drying to thermostabilize a Sal-
monella Typhi Ty21a-vectored vaccine expressing the anthrax protective antigen 
(PA). Ty21a-PA-01 was grown in supplemented CY medium to early stationary 
phase, harvested, resuspended in CY medium, and mixed 1:1 with a 2x foam dry 
protective additive (FPA) cocktail. FPA ingredients evaluated included trehalose, 
sucrose, gelatin, methionine, glycerol, Me2SO and potassium phosphate, at a 
range of pH values. Samples were aliquotted into 100mL Schott vials, foam 
dried using a Virtis lyophilizer, varying the vacuum, number of vacuum steps and 
shelf temperature(s). Stoppering was performed after argon purging. Optimiza-
tion of FPA, pH and lyophilizer program will be reported. Water content was 
determined using the Karl Fischer method. Foam-dried vaccine was stored at 
4°C, ambient temperature and 37°C. Samples were removed for viable counts 
by reconstituting in sterile water to the original pre-foam dried volume and 
quantitated by plating on Tryptic Soy agar, scoring for colony forming units 
(CFU)/mg and assessed for residual water content. Water content was 5-6%. 
Good stability was demonstrated at ambient, and at 4°C to 20 months (to date).

Funding: NIH/NIAID.
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S60 
Tardigrades (Water Bears): The Capability to Dry 
and Survive. 
Lorena Rebecchi1, Tiziana Altiero2, Ilaria Giovannini1, Roberto Guidetti1. 1De-
partment of Life Sciences, University of Modena and Reggio Emilia, Modena, 
Italy. 2Department of Education and Humanities, University of Modena and Reg-
gio Emilia, Italy. lorena.rebecchi@unimore.it.

Water is essential for life, but some organisms have the ability to survive com-
plete desiccation by entering a peculiar physiological state called anhydrobiosis. 
Using for a model tardigrades, microscopic aquatic animals also known as “wa-
ter bears,” this talk presents the response to reversible desiccation from mol-
ecules to organisms. Particular emphasis has been done with phenomena such 
as the long-term resistance in a desiccated state, the extraordinary resistance to 
harmful highly-energetic radiation, the morphological, physiological, biochemi-
cal, and genetic constraints allowing tardigrades to enter and to survive desic-
cation at any stage of their life-cycle. In the anhydrobiotic state, high tempera-
tures, high humidity, high oxygen partial pressure negatively affect tardigrade 
survival and directly influence the time required to reactivate the metabolism 
after desiccation. These abiotic factors induce damages accumulated in propor-
tion to the time spent in the desiccated state, potentially leading to animal 
death. Oxidative stress seems to be one of the most deleterious damages due 
to water depletion, therefore anhydrobiosis needs a stringent control of ROS 
production. Experimental studies provide evidence that antioxidant molecules 
(e.g. ROS scavenging enzymes, carotenoids) represent a key group of molecules 
required for desiccation tolerance in tardigrades. The action of these molecules 
emphasises the need for redox balancing in anhydrobiotic organisms. 
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S61 
The Role of Phospholipid Headgroup Compositi-
on and Trehalose in the Desiccation Tolerance of 
Caenorhabditis elegans. 
Sawsan E. Abusharkh1,3, Cihan Erkut2, Jana Oertel1, Teymuras V. Kurzchalia2, 
Karim Fahmy1. 1Biophysics Division, Institute of Resource Ecology, Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, Germany. 2Max Planck Institute of Mo-
lecular Cell Biology and Genetics, Dresden, Germany. 3Technische Universität 
Dresden, Dresden-International Graduate School for Biomedicine and Bioengi-
neering, Dresden, Germany. k.fahmy@hzdr.de.

Anhydrobiotic organisms can survive extreme water loss in an ametabolic state. 
We showed that the dauer larva of the nematode Caenorhabditis elegans is 
anhydrobiotic and accumulates trehalose during preparation to harsh desicca-
tion (preconditioning)1. Here, we study biophysical aspects of anhydrobiosis in 
this genetic model. Besides trehalose accumulation, dauer larvae dramatically 
reduce their phosphatidylcholine (PC) content. As a key consequence, treha-
lose interacts differently with membranes, as observed in Langmuir−Blodgett 
monolayers, and the kinetic response of the phospholipids (PLs) to hydration 
transients is altered, as evidenced by time-resolved FTIR spectroscopy. PLs from 
preconditioned larvae exhibit higher trehalose affinity, stronger hydration-in-
duced gain in acyl chain free volume, and a wider spread of relaxation rates in 
their lyotropic transitions and sub-headgroup H-bond interactions. The different 
PL hydration properties are further crucial for the hydration-dependent rear-
rangement of the trehalose-mediated H-bond network. As a consequence, the 
compressibility modulus of PLs from preconditioned larvae becomes about 2.6-
fold reduced. The biological relevance of the PL headgroup adaptation should 
be the preservation of plasma membrane integrity by relieving mechanical strain 
from desiccated trehalose-containing cells during fast rehydration2. 1Erkut et 
al. 2011, Curr. Biol. 21: 1331−1336. 2Abusharkh et al. 2014, Langmuir 30: 
12897-12906.
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S62 
LEA Proteins - Stabilizers of Cellular Components 
by Structural Transitions in Response to Dehydra-
tion. 
Anja Thalhammer1, Anne Bremer2, Carlos Navarro-Retamal3, Gary Bryant4, 
Wendy Gonzales3, Dirk K. Hincha2. 1Physikalische Biochemie, Universität Pots-
dam, Potsdam, Germany. 2Max-Planck-Institut für Molekulare Pflanzenphysiolo-
gie, Potsdam, Germany. 3Center for Bioinformatics and Molecular Simulations, 
Universidad de Talca, Talca, Chile. 4Centre for Molecular and Nanoscale Physics, 
School of Applied Sciences, RMIT University, Melbourne, Australia. thalhamm@
uni-potsdam.de.

Late embryogenesis abundant (LEA) proteins accumulate in seeds and vegeta-
tive plant tissues, especially after exposure to abiotic stresses and in desiccation 
tolerant bacteria and invertebrates. Most LEA proteins are intrinsically disordered 
under fully hydrated conditions and fold during drying. We focus on two cold-
induced Arabidopsis thaliana LEA proteins, COR15A and COR15B. Both are dis-

S56 
Enhancing Microbial Cryopreservation: From Fasti-
dious Microbes to Mixed Communities.
Frederiek-Maarten Kerckhof1, Bram Vekeman2, Annelies Geirnaert 1, Emilie 
N.P. Courtens1, Ramiro Vilchez-Vargas1, Adrian Ho3, Kim Heyle 2, Nico Boon1. 
1Laboratory of Microbial Ecology and Technology (LabMET), Faculty of Biosci-
ence Engineering, Ghent University, Gent, Belgium. 2Laboratory of Microbiology 
(LM-Ugent), Faculty of Sciences, Ghent University, Gent, Belgium. 3Department 
of Microbial Ecology, Netherlands Institute of Ecology (NIOO-KNAW), Wagenin-
gen, The Netherlands. frederiekmaarten.kerckhof@ugent.be.

The use of mixed microbial communities (microbiomes) in biotechnological 
applications has steadily increased over the past decades. However, these mi-
crobiomes are not readily available from public culture collections, hampering 
their potential for widespread use. The main reason for this lack of availability 
is the lack of an effective cryopreservation protocol. Due to this critical need, 
we evaluated the functionality, as well as the community structure, of different 
microbiomes before and after cryopreservation with two cryoprotective agents 
(CPA). We have shown that these CPA are effective for cryopreserving the key-
stone driver organisms of the communities, but are also widely effective for 
cryopreserving many other organisms. After three months of cryopreservation 
at −80°C, we found that functionality, in terms of the specific activity recovery, 
resumes sooner when one of our selected CPA [dimethyl sulfoxide (MeSO2) and 
MeSO2 with trehalose and tryptic soy broth (MeSO2+TT)] was added. The pres-
ervation of the community structure (as determined by 16S rRNA gene sequenc-
ing) was also enhanced by addition of CPA. In summary, we have evaluated a 
cryopreservation protocol that succeeded in preserving both community struc-
ture and functionality of value-added microbiomes. This will allow laboratories 
and culture collections to boost the use of microbiomes in biotechnological 
applications.

Funding: F.M.Kerckhof, A.Ho and N. Boon were supported by research grants 
from the Geconcerteerde Onderzoeksactie (GOA) of Ghent University (BOF09/
GOA/005). K. Heyle was supported as a postdoctoral fellow from the Re-
search Foundation Flanders (FWO-Vlaanderen). 
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S57 
Prebiotics as Protectants of Lactic Acid Bacteria. 
M. Santos, E. Gerbino, E. Tymczyszyn, A. Gómez-Zavaglia. Center for Research 
and Development in Food Cryotechnology (CIDCA, CONICET), Argentina. an-
goza@qui.uc.pt.

The important role of lactic acid bacteria as starters in the elaboration of dairy 
and pharmaceutical products highlights the requirement of appropriate preser-
vation processes. During these processes, the decrease of water activity is the 
main cause of damage on bacterial structures. Therefore, protective compounds 
are necessary to avoid it, and polyhydroxylated compounds (i.e.: sugars) have 
been consistently used in this function. Prebiotics are widely known because 
of their beneficial health effects although their use as protectants has been 
scarcely explored. Vibrational spectroscopy-based methods allow for monitor-
ing biological processes in real time without using exogenous reagents. In par-
ticular, near infrared spectroscopy (NIR) appears as a useful tool to conduct 
accurate analysis of the changes occurring in the water structure, allowing a 

discrimination between amorphous and rubbery states. Therefore, its usefulness 
for the evaluation of preservation processes is evident. In this presentation, the 
efficiency of prebiotics (lactulose and galacto-oligosaccharides of different com-
position) as protectants of freeze-dried lactic acid bacteria will be addressed, 
together with the use of NIR to monitor and evaluate the processes. The aware-
ness of consumers about ingesting healthy products has strongly contributed to 
the increase in demand of prebiotics. Their use as starters´ protectants appears 
as a promising tool to exploit novel uses, with great impact in the pharmaceuti-
cal and food industries.
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S58 
Strategies for Improving Freeze-Drying Resistance 
of Bacteria: Modulating Membrane Properties 
During Fermentation. 
S. Passot, H. Velly, C. Penicaud, P. Lieben, S. Ghorbal, M. Bouix, F. Fonseca. 
AgroParisTech, Thiverval-Grignon, France. INRA, Thiverval-Grignon, France. spas-
sot@grignon.inra.fr.

Long-term preservation of cells in the dried state constitutes an interesting al-
ternative to cryogenic processes for an environmental and economical point of 
view. But ensuring a high viability recovery after dehydration still remains a great 
challenge. Our objective was to identify which cell component properties play a 
key role in the cell resistance to the freeze-drying process and to understand how 
it is possible to modulate them to improve cell survival. Lactic acid bacteria are of 
great importance to the food and dairy industries. Lactococcus lactis ssp. lactis, 
especially the freeze-drying sensitive strain TOMSC161, is particularly interest-
ing for its cheesemaking properties. The strain was grown at different conditions 
(temperature, harvesting time). Bacterial membranes were characterized by deter-
mining the fatty acid composition, the lipid phase transition and the membrane 
fluidity. These properties were related to the freeze-drying resistance. Modifying 
the growth conditions made it possible to modulate the membrane properties 
and we have shown that membrane rigidification induced by cyclopropanation 
of unsaturated fatty acids improves long-term stability of freeze-dried bacteria. In 
a next step, proteomic and transcriptomic methods have been applied to further 
understand the cellular mechanisms responsible for bacterial adaptation to drying 
stresses during fermentation.

Funding: This work was supported by the Centre National Interprofessionnel 
de l’Economie Laitière (Paris, France).
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S59 
Thermostabilization by Foam Drying of a Recom-
binant Anthrax Vaccine. 
Henry Huang, Minglin Li, Lixin Gao, Yun Wu, Richard E. Stafford, Rui Xu, Stephen L. 
Hoffman, Dennis J. Kopecko, B. Kim Lee Sim, Eric R. James. Sanaria Inc, Rockville, 
Maryland, USA, Protein Potential, Rockville, Maryland, USA. ejames@sanaria.com.

The traditional method for thermostabilizing live attenuated viral and bacte-
rial vaccines is lyophilization. However, product stability is frequently less than 
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Human erythrocytes have been successfully frozen in 40% glycerol for over fifty 
years. While glycerol is not inherently toxic, it must be removed prior to trans-
fusion to prevent osmotic hemolysis. The current deglycerolization procedure 
requires about one hour per unit of blood, which precludes on-demand thawing 
of blood in emergencies. Theoretical predictions suggest that glycerol can be 
safely removed much more rapidly, in less than a minute, as long as changes 
in extracellular composition are precisely controlled.  However, experimental 
evaluation of rapid deglycerolization procedures revealed much higher levels 
of hemolysis than expected. A review of the literature indicated that both the 
glycerol and water permeability vary with concentration and that there is sub-
stantial cell-to-cell variability in permeability values. Here we examine the po-
tential for obtaining improved results by accounting for both of these issues. A 
concentration-dependent glycerol permeability model was developed based on 
a synthesis of literature data with our own permeability measurements. Three-
step deglycerolization procedures were mathematically optimized using this 
concentration-dependent model, while also accounting for cell-to-cell variabil-
ity. This approach resulted in much improved cell survival. Our results suggest 
that human erythrocytes have a broad distribution of glycerol permeability val-
ues, which must be accounted for when designing deglycerolization procedures.

Funding: This work was supported by a National Science Foundation grant to 
A.Z.H. (Grant No.1150861).
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S66 
The Effect of High Electromagnetic Field Heated 
Magnetic Nanoparticles on Biomaterial Vitrificati-
on Cryopreservation. 
Jianye Wang. Department of Electronic Science and Technology, University of 
Science and Technology, Anhui, China. jywong@mail.ustc.edu.cn.

Many researchers found that nanomaterial had significant influence on the 
thermal properties of solution at low temperature. The magnetic nanoparticles, 
which possess biocompatibility, and were easily synthesized and tailored with 
the surface treatments, were widely applied in biomedical science. In order to 
improve the vitrification cryopreservation we applied the superparamagnetic 
nanoparticles into biomaterial vitrification. The results showed that magnetic 
nanoparticles could improve the survival rate of cryopreserved HUVECs and the 
proliferation rates were similar between fresh or cryopreserved groups.
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S67 
Optimizing Cryopreservation Procedures of Hu-
man Umbilical Vein Endothelial Cells (HUVECs) 
Using Interrupted Cooling Protocols. 
A. Billal Sultani1,2, Janet A. W. Elliott1,2, Locksley E. McGann2. 1Department of 
Chemical Engineering, University of Alberta, Canada. 2Department of Laboratory 
Medicine and Pathology, University of Alberta, Canada. janet.elliott@ualberta.ca.

HUVECs facilitated the advancement of vascular biology research; however, HU-
VEC cryopreservation has not improved since they were first cultured in 1973. 

Interrupted cooling protocols have been used to study cryobiological charac-
teristics of many types of cells and can been used to optimize cryopreservation 
of HUVEC suspensions. We used two-step freezing (interrupted rapid cooling) 
and graded freezing (interrupted slow cooling) to optimize the cryopreserva-
tion of HUVECs. We assessed the membrane integrity of cells by fluorescence 
microscopy and flow cytometry: i) after cooling to, and thawing from, interme-
diate sub-zero temperatures (direct thaw); and ii) after cooling to, and thaw-
ing from, liquid nitrogen (plunge-thaw). After optimizing cell culture and cell 
pre-treatment methods, we were able to improve HUVEC cryopreservation by 
optimizing: i) cooling protocols; ii) cryoprotectant concentrations; and iii) cryo-
protectant compositions. For the concentrations used, cryoprotectant addition 
and removal procedures did not require optimization. As a result, we attained a 
maximum viability of 83.6% ± 1.6% which was higher than the 64.8% ± 3.0% 
viability of supplied-HUVECs and the 69.2% ± 2.3% viability from the best 
in the literature. Interrupted cooling protocols allow the identification of key 
variables to optimize cryopreservation. The protocol we developed can improve 
cryopreservation for HUVECs.

Funding: Canadian Institutes of Health Research (MOP 86492, INO 126778, 
INO 131572, MOP 133684). Funding was also provided through scholarships 
from the University of Alberta. J.A.W. Elliott holds a Canada Research Chair.
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S68 
Effect of Expansion Conditions on Properties of 
Mesenchymal Stromal Cells After Me2SO- and Xe-
no-Free Cryopreservation. 
Olena Rogulska, Yuri Petrenko, Alexander Petrenko. Institute for Problems of 
Cryobiology and Cryomedicine, National Academy Of Science of Ukraine, Khar-
kov, Ukraine. rogulskaya.elena@gmail.com.

Mesenchymal stromal cells (MSCs), with their potential to differentiate into vari-
ous cell types, offer great promise for regenerative medicine and cell therapy. To 
improve the biological safety of cell products in according to GMP standards, 
their contact with xenogeneic and toxic components need to be minimized. 
Therefore, the aim of this study was to evaluate the feasibility of human plate-
let lysate (PL) as an alternative to xenogeneic fetal serum (FS) in culture and 
cryopreservation medium. Expansion of human adipose tissue-derived MSCs 
was carried out in С-MEM, supplemented either with FS or PL. MSCs were 
cryopreserved without dimethyl sulfoxide (Me2SO) and FS using sucrose-based 
slow-freezing protocol. Samples were tested for cell quantification and viability, 
recovery and functional capacity. The obtained results indicate that replacement 
of FS with PL accelerated proliferation and maintained differentiation potential 
of MSCs. Preliminary culture with PL significantly improved cell viability and 
recovery after freezing in the absence of Me2SO and FS. Direct inclusion of PL 
into the cryopreservation medium enhanced post-thaw cell survival on 14±4%. 
This study demonstrates the benefits of using PL to substitute FS for culture and 
cryopreservation protocols.
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ordered in solution, but fold into amphipathic С-helices in the dry state, as shown 
by CD spectroscopy and in silico analysis. This gain of structure also takes place 
in the presence of low molecular weight crowding agents and is enhanced in 
the presence of lipid membranes. The unfolding process of both COR proteins 
in differentially hydrated environments was modeled by MD simulations which 
identified H-bonding interactions of the protein backbone with surrounding wa-
ter molecules as the major driving force for protein unfolding. FTIR spectroscopy 
and x-ray diffraction indicated that the folded proteins interact with membranes. 
Functionally, COR15A and COR15B stabilize membranes during freezing in vitro 
and in vivo while they do not stabilize selected enzymes during freezing in vivo. 
Collectively, our findings suggest that the COR15 proteins protect plants during 
freezing by associating with labile membranes following a protein folding (mem-
brane binding) enhanced folding mechanism. 
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S63 
A New Device and Method for Freeze Drying of 
Biological Samples.
Arav Amir, Yehudit Natan. FertileSafe Ltd., Nes-Ziona, Israel. Fertilesafe@gmail.
com.

Introduction: We developed a new device for freeze-drying cells and tissue. The 
device can be sterilized before use by autoclave. The device is built of a stainless 
steel cylinder having a condenser and a vials carrier incorporated with a tem-
perature control unit and is cooled by liquid nitrogen. The cylinder is connected 
to a vacuum pump and it can be equipped with a vials closing system. We freeze 
dried human sperm cells in the device and tested the concentration and DNA 
integrity before and after rehydration. 

Material & Methods: Freezing: Ejaculated fresh sperm were analyzed for con-
centration and motility before being washed in order to remove the seminal 
plasma. Then the sperm were diluted in Lyophilized solution (LyoS) 1:1 (v/v) in 
С-MEM Eagle medium containing 0.25M sucrose, 0.25M trehalose and 0.6% 
(w/v) human serum albumin (HSA). A sample was taken for DNA integrity eval-
uation using the Halosperm G2 kit (Halotech DNA, Spain). Droplets of 10ul 
were then directly exposed to sterile liquid air produced by a bench top device 
(CLAir®, FertileSafe, Israel). The frozen pellets were kept in closed 10ml glass 
vials (n=6). Part of the frozen drops were thawed for evaluation using Hepes 
medium warmed to 37°C.

Freeze-drying: The vials were opened in sterile liquid air and placed in the lyophiliza-
tion device (Darya®, FertileSafe, Israel). Prior to use the Darya device was sterilized 
using an autoclave. Pressure was set to 10mTorr, shelf temperature was -35°C and 
condenser temperature was set to -110°C. We dried the sperm for 48 hours. 

Rehydration: Dried droplets (20) were directly exposed to 0.2ml of С-MEM Eagle 
medium pre-warmed to 37°C or to 0.2ml of warm LyoS. Sperm cells were evalu-
ated for concentration and at least 200 sperms were evaluated in each group 
for DNA integrity with the Halosperm G2 Kit.

Results: Fresh sperm concentration was 10•106 cells/ml and motility was more 
than 50%, DNA integrity was 81.06±9.2%. Post thaw motility was 65-80% 
compared to the fresh (normalized) same specimen. After drying and rehydra-

tion most of the cell concentration of the group that was rehydrated with LyoS 
was 8.25•106 cells/ml and DNA integrity was 81.3%±3.5% and cells concen-
tration of the groups that was rehydrated with medium was 5.375•106 cells/ml 
and DNA integrity was 71.19%±7.7%.

Conclusions: The Darya device allows for successful freeze-drying of sperm in a 
sterile manner. Rehydration with LyoS was better than with medium resulting 
with no significant cell loss and no additional DNA damage. The dried droplets 
may be directly introduced into the culture medium for rehydration and used for 
IVF, mainly ICSI, without any need of sperm pre-washing. 
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Dry Preservation of Decellularized Heart Valves. 
Willem F. Wolkers1, Andres Hilfiker2. 1Institute of Multiphase Processes, Leib-
niz Universität Hannover, Hannover, Germany. 2Leibniz Research Laboratories 
for Biotechnology and Artificial Organs (LEBAO), Hannover Medical School, 
Hannover, Germany. wolkers@imp.uni-hannover.de.

Decellularized heart valves can be used for heart valve replacement therapies. 
Freeze-drying would allow room temperature storage of heart valve matrix im-
plants. In this study, sucrose was used as a lyoprotective agent during freeze-
drying and vacuum-drying of decellularized heart valves. In order to estimate 
incubation times needed to infiltrate heart valves with sucrose, diffusion studies 
were done using Fourier transform infrared spectroscopy. It was estimated that 
a 4 hour incubation at 37°C is sufficient to infiltrate heart valves with sucrose. 
Application of a 5% sucrose solution was shown to preserve mechanical prop-
erties of heart valve scaffolds during freeze-drying. Such freeze-dried tissues, 
however, displayed pores, which were attributed to ice crystal damage. Vacuum-
dried tissue displayed an intact histological architecture. Exposure to a highly 
hygroscopic sucrose solution (80%) prior to freeze-drying diminished pore for-
mation: matrix structures closely resembled those of tissues not subjected to 
freeze-drying. Differential scanning calorimetry was used to study protein dena-
turation and glass transition temperatures of dried specimens. Dried heart valve 
matrices were shown to be in a protective glassy state at room temperature, 
whereas protein denaturation temperatures were decreased in the presence of 
sucrose. In vivo tests with freeze-dried decellularized heart valves in sheep are 
currently ongoing.

Funding: N/A
Conflict of Interest: N/A

S65 
Variability in the Permeability of the Erythrocyte 
Membrane and Implications for Design of Rapid 
Deglycerolization Procedures. 
John M. Lahmann1, Cynthia Cruz-Sanchez1, Camryn Huntley1, James D. Ben-
son2, Adam Z. Higgins1. 1School of Chemical, Biological and Environmental 
Engineering, Oregon State University, Corvallis, Oregon, USA. 2Department of 
Mathematical Sciences, Northern Illinois University, DeKalb, Illinois, USA. adam.
higgins@oregonstate.edu.
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S72 
Assessment of Damage in Common Carp Cry-
opreserved Spermatozoa Membranes Using 
Fluorescencent Methods. 
Kyrylo I. Butskyi, Tatyana S. Dyubko, Iryna A. Fedyunyayeva, Anatoliy L. Ta-
tarets, Evgeny F. Kopeika. Institute for Problems for Cryobiology and Cryomedi-
cine of the National Academy of Sciences of Ukraine, Department for Cryobiol-
ogy of Reproduction System, Kharkov, Ukraine. kirill_buz@list.ru.

Until now, there have been poorly understood processes, occurring in sper-
matozoa membranes during freezing, which lead to fatal cell damage. There-
fore, there is an interest to use fluorescent probes to determine the nature of 
damage to cell membranes and other structures. The aim of this work is to 
determine the possibility of pore presence and its size, and other morphologi-
cal changes of carp spermatozoa membranes using fluorescent dyes Square 
460, DSP-8-4, DSP-16-4. Probes Square-460, DSP-8-4, DSP-16-4 have vari-
ous molecular weight, so their ability to penetrate through the cell membrane 
probably depends on the size of the cell pores. For probes Square 460 and 
DSP-16-4 the number of cells with high fluorescence intensity has increased 
after cryopreservation, which might indicate a rise in the quantity of dye inside 
the cell or plasma membrane, confirming the cell’s damage in cryopreservation. 
For the Square 460 and DSP-8-4 the probe aggregation inside spermatozoa 
has not changed after cryopreservation. But the DSP-16-4 probe has shown an 
increased aggregation more than twice, so we suggest that new pores of big-
ger dimensions were formed. We can conclude that microscopic pores appear 
during cryopreservation in the membrane of carp spermatozoa, the approximate 
radius of them is more than 0.78nm.

Funding: N/A
Conflict of Interests: N/A

S73 
Towards Dry Preservation of Mammalian Cells. 
Miao Zhang1, Harriëtte Oldenhof2, Harald Sieme2, Willem F. Wolkers1. 1Insti-
tute of Multiphase Processes, Leibniz University, Hannover, Germany. 2Clinic for 
Horses - Unit for Reproductive Medicine, University of Veterinary Medicine, Han-
nover, Germany. 

The major challenge in dry preservation of mammalian cells is to introduce 
membrane-impermeable lyoprotectants such as trehalose into the cells for in-
tracellular protection. Here it was tested if freezing-induced membrane phase 
transitions can be used to incorporate trehalose into fibroblasts and if this 
increases cryosurvival. It was found that fibroblasts display a minor non-co-
operative phase transition during cooling at suprazero temperatures, whereas 
the cells display highly cooperative fluid-to-gel membrane phase transitions 
during freezing. Fibroblasts that were frozen in the presence of the mem-
brane-impermeable fluorescent dye lucifer yellow, exhibited intracellular luci-
fer yellow after slow, as well as rapid freezing with the fluorescent dye equally 
distributed within the cell. A plot of cryosurvival versus the cooling rate when 
using trehalose as cryoprotective agent showed a narrow inverted-‘U’ curve, 
whereas cells cryopreserved with dimethyl sulfoxide showed a much broader 
inverted-‘U’ curve. Cells cryopreserved with trehalose displayed good pro-
liferation using the optimal cooling rate, indicating trehalose can be used 

for cryopreservation of fibroblasts. In summary, cell membranes display an 
increased permeability during passage through freezing-induced membrane 
phase transitions resulting in uptake of membrane-impermeable molecules, 
which we suggest can be used to incorporate trehalose into cells stabilizing 
them during freezing and freeze-drying. 

Funding: This work is supported by funding from Cook General BioTechnol-
ogy (Indianapolis, Indiana, USA), as well as the German Research Foundation 
(DFG) via the Cluster of Excellence ‘From regenerative biology to reconstruc-
tive therapy’ (REBIRTH) and grant WO1735/6-1, SI1462/4-1. 
Conflict of Interests: N/A

S74 
Carbohydrate-Based Small Molecule Ice Recrys-
tallization Inhibitors as Cryopreservatives for Red 
Blood Cells.
Jennie Briard, Jessica Poisson, Tracey Turner, Priya Chandran, Jason Acker, David 
Allan, Robert Ben. University of Ottawa, Ottawa, Ontario, Canada. briard.jen-
nie@gmail.com.

The ability to inhibit ice recrystallization (IRI activity) is a very desirable property 
for a cryoprotectant. Studies have demonstrated that ice recrystallization during 
the freezing and thawing stages of cryopreservation is a significant contributor 
to cellular damage and death. Our laboratory has designed a number of small 
carbohydrate-based molecules that inhibit ice recrystallization and prevent cryo-
injury. In addition, these compounds permit the use of reduced amounts of glyc-
erol (15% v/v) in conjunction with slow freezing rates for the cryopreservation of 
red blood cells (RBCs). Interestingly, the molecules that possessed the most IRI 
activity were able to reduce the hemolysis of cryopreserved RBCs compared to 
the control, while less active IRIs were not. Additionally, several of these small-
molecule IRIs are able to improve the functionality of hematopoietic stem cells 
(HSCs) compared to standard 10% dimethyl sulphoxide (MeSO2) cryosolution 
post-thaw. It was again noticed that compounds which possess potent IRI activ-
ity improved functionality when compared to compounds that did not possess IRI 
activity. Several experiments were designed to investigate if the cryoprotective 
effect of these molecules can be attributed to their IRI activity. The results of 
these experiments will be discussed. 

Funding: N/A
Conflict of Interests: N/A

S75 
Merino Fractures, Ice and Me2SO Concentration 
Under the Light of X-rays in a NanoCT.
Pablo Acosta1, Ariadna Corral1, Marcin Barcerzyk2, Angel Parrando2 and Ramon 
Risco1,2. 1Engineering School, University of Sevilla, Sevilla, Spain. 2Centro Na-
cional de Aceleradores (Universidad de Sevilla – CSIC – Junta de Andalucía), 
Seville, Spain. pabloacostamerino@gmail.com.

The concentration of vitrification solutions, the presence of ice and the existence 
of fractures can be quantified by a novel technique based in the detection of 
the sulfur atom in the Me2SO molecule. The high number of electrons in this 
atom makes it visible at energies around 75KeV. Water, Me2SO and air/solution 

S69 
Effect of Protein Supplemented Mannitol-Contai-
ning Medium on Ovarian Tissue Extended Storage.
I.A. Trutaieva, V.V.Kiroshka, Yu.O. Bozhkova, T.P.Bondarenko. Institute for Prob-
lems of Cryobiology and Cryomedicine, National Academy Of Science of Ukraine, 
Kharkov, Ukraine. irinatoleubekova@gmail.com

Hypothermic storage (HS) is a simple method for storing and transporting 
ovarian tissue of eutherian mammals. The objective of this study was to inves-
tigate the effects of phosphate-buffered saline (PBS) and mannitol-containing 
solution (MCS) with or without protein supplementation (fetal bovine serum 
(FBS)) for long-term HS of ovarian tissue using a rat model. The integrity level 
of follicles have been shown to remain quite high (85-95%) after 24 hours of 
HS of the fragments of ovarian tissue in MCS with or without FBS, as well as 
in PBS with FBS, whilst when storing in PBS without FBS this index was signifi-
cantly lower (66%). Extending the HS up to 48 hours induced an increase in 
the number of follicles with destructive changes in the morphological structure 
by 20-25% in all groups. It was shown that after the 30th day of transplanta-
tion of freshly isolated ovarian tissue and tissue after 48 hours of storage in 
MCS with FBS the morphological structure of ovarian tissue grafts were of 
similar character. It has been experimentally demonstrated that the grafts of 
ovarian tissue after 48 hours in hypothermic storage in mannitol-containing 
medium with FBS had the ability to restore its function post-heterotopic trans-
plantation.

Funding: N/A
Conflict of Interests: N/A

S70 
Storage of Encapsulated Liver Cell Spheroids at -80°C after Storage at Liquid 
Nitrogen Temperatures.

Peter Kilbride1, Clare Selden1, Barry J. Fuller2, John Morris3. 1UCL Institute for 
Liver and Digestive Health, Royal Free Hospital Campus, London, United King-
dom. 2UCL Department of Surgery, Royal Free Hospital Campus, London, United 
Kingdom. 3Asymptote Ltd., Cambridge, United Kingdom. peter.kilbride.11@ucl.
ac.uk.

Many cryopreserved samples are stored at a central site before use and can be 
transported either thawed or still cryopreserved. This study examined different 
thermal histories on warming to mimic transport at liquid nitrogen (-196°C) 
or dry ice (-80°C) temperatures of alginate encapsulated liver spheroids (ELS) 
for use in a bioartificial liver device (BAL). At 72 hours post thaw, viable cell 
number, determined through PI/FDA staining was recorded at 74.03±8.35 mil-
lion cells/ml, 46.03±1.96 million cells/ml, 55.14±3.65 million cells/ml, and 
1.93±0.62 million cells/ml for samples experiencing no hold at -80°C, a 1 
day hold at -80°C, a 4 day hold at -80°C, and an 8 day hold at -80°C respec-
tively. Alpha-1-fetoprotein production was measured at 56.3±0.6 ng/ml ELS/ 
24 hours at 2 days post thaw for samples experiencing no hold at -80°C, this 
compares with 3.1±0.3 ng/ml ELS/ 24 hours in samples experiencing a 1 day 
hold at -80°C, and protein production was negligible in samples held at -80°C 
for periods greater than 1 day. It is determined that holding at -80°C after 
-196°C storage (mimicking dry ice transport) leads to ELS expressing heavy 
damage over those thawed directly from liquid nitrogen. Any storage at -80°C 

after -196°C storage results in lower cell viability, cell count, glucose consump-
tion and alpha-1-fetoprotein production. We conclude that for a bioartificial 
liver device composed of alginate encapsulated liver spheroids to be used after 
cryopreservation, it requires transport below dry ice temperatures or must be 
thawed prior to transport.

Funding: Medical Research Council (UK).
Conflict of Interests: N/A

S71 
Safety of Transfusing Liposome-Treated Rat RBCs 
in an Anemic Rat Model.        
Luciana da Silveira Cavalcante1,2, Qingping Feng3, Ian Chin-Yee3,4, Jason P 
Acker1,2, Jelena L Holovati1,2. 1University of Alberta, Alberta, Canada. 2Canadian 
Blood Services, Edmonton, Alberta, Canada. 3University of Western Ontario, On-
tario, Canada. 4Canadian Blood Services, London, Ontario, Canada. luciana@
ualberta.ca.

Background: Small animal models are necessary to evaluate the safety of novel 
blood products and guide future clinical studies. This study aimed to assess the 
effect of liposome treatments on rat RBC storage lesion and to examine clinical 
outcomes of transfusing liposome treated RBCs in a rat model.

Methods: Unilamellar liposomes were synthesized to contain saturated 
(DPPC:CHOL,7:3mol%), unsaturated (DOPC:CHOL,7:3mol%), saturated 
charged (DPPC:CHOL:PS,6:3:1mol%) and unsaturated charged (DOPC:CHOL:PS, 
6:3:1mol%) phospholipids. Rat RBC quality was assessed by % hemolysis, de-
formability, aggregation, hematological indices, microvesiculation and choles-
terol/phospholipid concentrations. An anemic rat model of myocardial ischemia 
and reperfusion was used to evaluate the safety of transfusing liposome-treated 
RBCs. 

Results: All four liposome treatments resulted in significant decrease in hemo-
lysis, with most prominent effect of DOPC-liposomes (1.6 ± 0.1% vs. 3.1 ± 
0.2%, p = 0.015). All liposome treated RBCs continued to exhibit decreased 
hemolysis after 5 weeks of storage compared to the control. After 6 weeks of 
storage the intensity of PS exposure was lower in liposome-treated MPs than 
in control MPs (1.16 ± 0.14 vs. 1.84 ± 0.54, p = 0.031). PS-MFI of micropar-
ticles decreased with storage in both liposome-treated and control, with more 
prominent decrease observed in liposome-treated MPs (63.1% vs. 39.2%, p = 
0.009). The in vivo study showed no significant difference in the hemoglobin 
levels and infarct size (53.3 ± 13.1% vs. 45.3 ± 8.4%, p = 0.223) between 
liposome and control group.

Conclusions: Liposome treatment improved in vitro quality of stored rat RBCs. 
Although the transfusion of liposome-treated RBCs in a rat model suggests 
safety of this new product, more studies need to be done to address the efficacy 
of this novel transfusion product.

Funding: Canadian Blood Services Intramural Grant.
Conflict of Interests: N/A
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S79 
Adipose Stem Cell Tolerance of Cryopreservation 
and Storage: Banking In Vitro vs. In Vivo
Keith March, MD, PhD, Steffi Merfeld-Clauss, Dmitry Traktuev, PhD. Indiana Cen-
ter for Vascular Biology and Medicine, Krannert Institute of Cardiology, Indiana 
University, Bloomington, Indiana, USA. kmarch@iu.edu.

Introduction: Adipose tissue represents an abundant source of therapeutically 
potent mesenchymal cells, known as adipose stem/stromal cells (ASC).  It has 
been shown that aging has a negative impact on the prevalence of certain 
progenitor cells in tissue as well as on their bioactivity. This concern suggests 
the utility of cell banking prior to the manifestation of pathological conditions 
or the prolonged persistence of pernicious habits. We evaluated whether such 
approaches will be clinically practical.  Methods: To perform such analysis, single 
cell suspensions of stromal vascular fraction containing adipose stem cells were 
suspended in culture media supplemented with 10% FBS and 10% Me2SO, ali-
quoted into freezing vials, placed at -80°C for 24-72 hours, and then transferred 
to liquid nitrogen for storage times from 3mo-11years. Results and Conclusion: 
After thawing, we evaluated cell recovery, expansion rate, ability to undergo 
adipogenic differentiation, and potency to support endothelial cell vasculogen-
esis. Cells were found to have similar  parameters of recovery after thawing, 
doubling time, and vasculogenic activity after extended cryopreservation up to 
more than a decade.  

S80 
Cold Chain Management – Understanding Transi-
ent Warming Events and Best Practices for Sto-
rage, Automation and Transport.
John Fink, Matteo Salvetti, Julien Warhurst. Brooks Life Science Systems, 
Chelmsford, Massachusetts, USA. john.fink@brooks.com.

The implementation of a cryogenic cold chain is paramount to ensuring post-
freeze sample quality. However, designing processes and workflows that ensure 
samples always stay below the glass transition temperature (Tg, H2O -135C) 
requires knowledge of sample thermal excursions, real storage temperatures 
and transient events. In this presentation we report experimental warming rates 
of individual vials as high as 255C/min (while vial temperature is below Tg) and 
the beneficial effect of using cryoboxes and surrounding vials. Potential draw-
backs of using dry ice for temporary transport will also be discussed, as well as 
experimental temperature variations experienced by exposed innocent samples 
during typical LN2 freezer access. It will be shown that innocent samples con-
tinue to warm for several minutes after they are placed back in an LN2 freezer. 
Current LN2 devices for cryogenic storage and transport will be reviewed. Final-
ly, recommendations of best practices and processes to ensure that all samples 
are safely kept below Tg throughout storage and transport will be provided.

Funding: N/A
Conflict of Interest: N/A

S81 
Applications of Cryopreserved Sea Urchin Embryos. 
E.Paredes, J. Bellas. University of Tennessee, Knoxville, Tennessee, USA. epare-
des@utk.edu.

The sea urchin embryo has long been used as a model organism in developmental 
biology and for the assessment of marine pollution, and more recently it became a 
species of interest for the aquaculture industry. The aim of this work is to provide an 
insight on the applications of cryopreserved sea urchin embryos. A cryopreservation 
protocol for sea urchin embryos was developed, and results are presented about the 
use of the cryopreserved embryos in ecotoxicological toxicity tests and about the 
performance of reared larvae resulting from the cryopreserved embryos for aquacul-
ture purposes. The bioassay using cryopreserved sea urchin embryos was compared 
with the standard bioassay, obtaining trends in sensitivity for selected chemical 
compounds. Regarding aquaculture applications, the cryopreservation protocol has 
been proven not only able to produce viable outcome, but also embryos that can 
grow into viable larvae, metamorphose and settle into juveniles. At the end of the 
20 days of larval rearing the fresh culture yielded an average survival of 29%. Cryo-
preserved larvae achieved 7.09% settlement (25% of control larval settlement) by 
day 18 before the end of the larval rearing period. In conclusion, results support the 
application of cryopreservation techniques for ecotoxicological purposes, providing 
a solution to widespread use of the sea urchin embryo test all year round for marine 
pollution monitoring purposes, and present encouraging empirical evidence for the 
use of sea urchin cryopreserved embryos in aquaculture production.

Funding: E. Paredes was funded through a FPU fellowship, Ministry of Educa-
tion, Spain.
Conflict of Interests: N/A

S82 
Experience with Fish Sperm Cryobanking in the 
Czech Republic. 
Martin Flajshans, Marek Rodina, Otomar Linhart, Borys Dzyuba, Sergii Borysh-
polets. University of South Bohemia in Ceske Budejovice, Faculty of Fisheries 
and Protection of Waters, South Bohemian Research Center of Aquaculture and 
Biodiversity of Hydrocenoses, Vodňany, Czech Republic. bdzyuba@frov.jcu.cz.

Fish sperm cryobanking was launched in the Czech Republic in 1996 as a part of 
the National programme of conservation and utilization of farm animal genetic 
resources, with goals to keep older, less productive breeds as a part of the na-
tional heritage, and a source of genes for contemporary breeding. Cryobank was 
established in the Research Institute of Fish Culture and Hydrobiology (RIFCH). 
Cryobank activity is oriented on maintenance and storage of 6,833 frozen in-
semination doses (IDs) of common carp, tench, wels, rainbow and brown trout, 
whitefishes and sturgeon, as well as on extending the number of IDs. Altho-
gether, sperm samples from 11 breeds of carp, 7 breeds of tench, 3 breeds of 
wels, 3 breeds of trouts and 2 species of sturgeons are stored. Besides genetic 
resources, fish sperm cryopreservation is also used for international scientific 
cooperation and commercial purposes. Cryobiological studies are focused on 
understanding the cryoresistance heterogeneity and development of new proto-
cols required for the progress of fish sperm cryobanking in aquaculture. 

Funding: This study was supported in part by the CZ Ministry of Agriculture 
Programme 6.B.1.16 and CZ Ministry of Education projects CENAKVA (No.

(fractures) have very different CT values. Bishop et al. also used the CT to detect 
changes of phase glycerol solutions, although they based the attenuation in 
density differences, and therefore, with a lower contrast. 

Results: X-ray attenuation was proportional to the Me2SO concentration at room 
temperature. The proportionality of the attenuation with the Me2SO concentra-
tion was also proved at cryogenic temperature (-140°C), and in volumes from 
200µm to 20ml. Results also showed that Me2SO absolute concentration can 
be measured inside ovarian tissue and rabbit kidneys. This technique has also 
been used to avoid macrofractures (>0.1mm wide) of 7.05 molar solutions of 
Me2SO. However, microfractures (<0.1mm wide) were visible in all samples.  To 
get rid of the macrofractures, an accurate control of the temperature between 
-110 and -135°C was critical. A vertical position of the (tubular) container was 
the best way for avoiding contractions in unwanted places. 

Funding: N/A
Conflict of Interests: N/A

S76 
Cryopreservation of Human Synovial Tissue for 
Biobanking Purposes. 
M. De Vries, M. Broeren, M. Bennink, P. van Lent, R. Thurlings, P. van der Kraan, 
M. Koenders, F. van de Loo. Experimental Rheumatology, Dept of Rheumatol-
ogy, Radboud University Medical Centre, Nijmegen, The Netherlands. marieke.
devries@radboudumc.nl.

Human synovial tissue derived from joint surgery of arthritis patients is valu-
able material for studying fundamental research questions. However, due to 
improved treatment options for these patients, less surgery is needed and less 
articular material becomes available for research. Additionally, performing a 
standardized comparative experiment with fresh tissue is difficult as material is 
scarce and infrequently available. It would be ideal to store and collect all this 
valuable tissue for later use. The aim of this study is to develop a cryopreserva-
tion method for human synovium by which the cryopreserved tissue performs 
as freshly obtained material. Human synovial tissue is derived, with informed 
consent, from joint surgery and frozen as 3mm biopsies. Cryosections are made 
to prove synovial origin. Biopsies are frozen by slow freezing using several CPA 
solutions. Thawing has been performed at 37°C, followed by quick removal of 
the CPA solution. To determine preservation of the inflammatory tissue pheno-
type, cytokine secretion was measured by Luminex analysis. Results indicate that 
the tissue is able to respond to inflammatory stimuli. Preliminary results show 
similar RNA integrity numbers for control and frozen tissue. Gene expression 
analysis is ongoing to investigate preservation of a panel of disease related 
genes after cryopreservation.

Funding: ZonMW.
Conflict of Interests: N/A

S77 
The Effect of Cryopreservation on the Expression 
of NANOG, OCT4 and SOX2 Genes in Hematopo-
ietic and Mesenchymal Stem Cells of Murine Fetal 
Liver.
P. Borysov, A. Dimitrov, M. Ostankov, A. Goltsev. Institute for Problems of 
Cryobiology and Cryomedecine, Department of Cryopathophysiology, Kharkov, 
Ukraine. petroborysov@gmail.com. 

Mesenchymal (MSCs) and hematopoietic (HSCs) stem cells of fetal liver (FL) 
are used in cell and tissue therapy. The important part of the application of bio-
logical objects in clinical practice is cryopreservation. Stem cell self-renewal and 
pluripotency are controlled by transcription factors the most famous are Nanog, 
Oct4 and SOX2. The analysis of stemness-genes (Nanog, Oct4 and SOX2) state 
could give understanding of principles of cell genomic apparatus functioning 
after cryopreservation, and upgrade existing cryopreservation protocols. It has 
been demonstrated that our methods of isolation and cryopreservation allow 
saving high percentage of viable cells. The expression level of investigated genes 
in FL suspension and isolated MSCs and HSCs is different before and after cryo-
preservation. Thus, cryopreservation changes pattern of stemness-genes expres-
sion in studied fractions, which can affect their features in different ways.

Funding: ZonMW.
Conflict of Interests: N/A

S78 
Isolation, Characterization and Cryopreservation 
of Porcine Corneal Endothelial Cells. 
Leah A. Marquez-Curtis, Locksley E. McGann, Janet A. W. Elliott. Depart-
ments of Chemical and Materials Engineering, and Laboratory Medicine and 
Pathology, University of Alberta, Edmonton, Alberta, Canada. marquezc@ual-
berta.ca.

The single layer of cells forming the human corneal endothelium is critical to 
the maintenance of corneal transparency, and endothelial dysfunction consti-
tutes the most often cited reason for over 150,000 corneal transplants per-
formed annually worldwide. In order to address the global shortage of donor 
cornea, efforts have been expended towards culture and expansion of human 
corneal endothelial cells (CECs) for transplant. Our aim is to develop an effective 
cryopreservation protocol that will yield viable and functional CECs post-thaw. 
Because the biology of the eye of the pig is close to that of humans in many 
respects, we isolated CECs from excised pig corneas by enzymatic digestion. The 
cuboidal cells formed a tightly packed monolayer with a typical “cobblestone” 
appearance.  We were able to culture the porcine CECs for up to 10 popu-
lation doublings before they reached replicative senescence. By employing an 
interrupted cooling protocol that had been optimized for the cryopreservation 
of human umbilical vein endothelial cells, we attained a post-thaw membrane 
integrity of 83.2 ± 1.9%. Our results show that primary porcine CECs may be 
cryopreserved at early passage, and we plan to apply the same methodology 
for human CECs for potential tissue engineering and regenerative medicine ap-
plications.
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During the past several decades, there have been profound advances in devel-
opment of assisted reproductive technologies (ART), including superovulation, 
embryo transfer, in vitro fertilization, intracytoplasmic sperm injection, and in 
vitro embryo culture. Cryopreserved gametes, embryos, ES cells and gonadal 
tissues have become an integral part of ART. In addition, scientists have com-
bined ART with powerful genomic tools to manipulate the genome in a targeted 
and predictable fashion to create genetically modified (GM) laboratory animal 
models (e.g., mouse, rat, pig, drosophila, and zebrafish) using various embryo 
micromanipulation techniques. These animal models have made substantial con-
tributions to the advancement of biomedicine and human health. To this end, 
genome resource banking is the systematic collection, storage, and redistribution 
of biomaterials from GM animals in an organized, logistical, and secure manner. 
Genome cryobanks usually contain biomaterials and associated genomic infor-
mation essential for progression of biomedicine, human health, and research. In 
this regard, appropriate genome cryobanks could provide essential biomaterials 
for both current and future research projects in the form of various cell types and 
tissues, including sperm, oocytes, embryos, embryonic or adult stem cells, and 
induced pluripotent stem cells. Currently, there is an enormous need for effective 
cryopreservation protocols and reliable biotechnologies to screen cryopreserved 
germplasm, thereby ensuring high-quality, pathogen-free distribution of germ-
plasm collected from these unique rodent models of human diseases. In this 
presentation, emphasis will be given to current challenges regarding germplasm 
cryobanking of GM laboratory mice and rats.

Funding: Rat Resource and Research Center, NIH P40 OD011062. Mutant 
Mouse Resource Center, NIH U42 OD010918.
Conflict of Interests: N/A

S87 
Challenges Associated with Cryoprotectant Pene-
tration into Whole Ovaries, and Possible Solutions. 
Gregory M. Fahy. 21st Century Medicine, Inc., Fontana, California, USA. 
gfahy@21cm.com.

The ovary has a very small artery, which tends to limit cryoprotectant distribution 
by perfusion.  Bovine, but not porcine, ovaries also have a dense extracellular 
matrix, further limiting equilibration. Ovaries are relatively small organs, and 
can therefore be cooled and warmed more rapidly than most whole organs for 
attempted vitrification, but good equilibration is still needed for vitrification. On 
the other hand, even patchy cryoprotection would be sufficient in principle to 
preserve a significant number of follicles, and the small size of the ovary should 
enable transplantation of ovaries with a significant burden of dead cells without 
major danger to the recipient. Viable egg cells have been recovered from frozen-
thawed animal ovaries, and improvement of hormonal balance after transplan-
tation of frozen-thawed ovaries has been shown, showing that equilibration 
with relatively low concentrations of cryoprotectant may be sufficient, although 
relatively few oocytes were recovered in those experiments. The applicability of 
ice blockers to ovarian tissue has been demonstrated and may help compensate 
for poor equilibration, but little has been done to explore the possibility of more 
effective perfusion methods. Minimum flow, pressure step, pulsatile perfusion, 
and cost function minimization methods may improve cryoprotectant distribu-
tion in ovaries but remains to be evaluated. 

Funding: 21st Century Medicine, Inc.
Conflict of Interests: N/A

S88 
Cryoprotectants and Reproductive Biology; A Sha-
red History and Growing Understanding.
B.J. Fuller. Divisions of Surgery & Medicine, UCL Medical School, Royal Free Cam-
pus., London, United Kingdom. b.fuller@ucl.ac.uk.

The discovery of glycerol as a cryoprotectant (CPA) by Polge and colleagues was 
the break-through moment for modern cryobiology. This defined CPA conditions 
required for success that remain today: 1) a neutral solute with low cytotoxicity; 
2) concentrations in the range 1 mol l-1; and 3) reversible permeation of cell 
compartments. A significant scientific focus on identifying and understanding 
CPA activities followed over the subsequent 50 year. Developments in reproduc-
tive biology shifted focus onto embryo and oocyte cryopreservation, which in 
parallel provided excellent model systems for investigations into applications 
of CPA. A small range of additional CPA molecules were identified (including 
propylene and ethylene glycol), whilst dimethyl sulphoxide was also applied 
early on, but gradually became superseded. Embryos provided good models 
to understand the importance of potential osmotic injury during CPA applica-
tion, and important freezing events by cryomicroscopy. Benefits were also seen 
from using secondary, non-permeating CPA (e.g. sugars), assisting optimal cell 
dehydration during cryopreservation. Mixtures of CPA which could prevent ice 
nucleation during cryopreservation were identified. Today, clinical cryopreserva-
tion of embryos is routine, being followed now by oocytes and ovarian tissues. 
However, more work is needed to fully understand CPA actions and toxicities, 
including potential subtle epigenetic changes.

Funding: MRC.
Conflict of Interests: N/A

S89 
Evaluation of Stopped Flow Spectrophotometry 
to Assess the Effect of Cell Heterogeneity on Cell 
Permeability. 
Jason P. Acker1,2 and Abdulrahman Alshalani2. 1Centre for Innovation, Ca-
nadian Blood Services, Ottawa, Ontario, Canada. 2Department of Laboratory 
Medicine and Pathology, University of Alberta, Alberta, Canada. jason.acker@
blood.ca.

Donor factors such as age and sex and the methods for collection and process-
ing have been shown to influence the quality of stored red cell concentrates 
(RCC). Similarly, the length of pre-cryopreservation and hypothermic storage 
of RCCs has been shown to result in a series of biochemical and biophysical 
changes to red blood cells (RBCs) that result in structural, organizational and 
compositional changes to the cell membrane. As the permeability of the RBC to 
water and solutes is critical in defining the optimal cryoprotectant additional and 
removal conditions and optimal cooling and warming rates, any donor-specific 
or storage-specific changes to the membrane may impact post-thaw recovery 
and quality of RCC cryopreserved using a “standard” protocol.  RBCs respond 
very quickly to changes in extracellular solute concentrations, which complicates 
the use of traditional methods to determine permeability. Stopped-flow spec-
troscopy has emerged as a useful technique to study the permeability properties 
of RBCs. This presentation will review our current work examining the utility of 
stopped flow spectrophotometry to examine pre-cryopreservation factors that 

CZ.1.05/2.1.00/01.0024) and CENAKVA II (No.LO1205 under the NPU I program).
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S83 
Fish PGC Cryopreservation: Is It a Realistic Tool for 
Fish Conservation Biology? 
Vanesa Robles, Marta F. Riesco. Spanish Institute of Oceanography, Santander, 
Spain. vanesa.robles@st.ieo.es.

Primordial germ cells (PGCs) are the embryonic cells that will give rise to gam-
etes and could represent a good alternative for conservation of the diploid ge-
nome in fish until embryo cryopreservation is achieved. However, two limiting 
factors should be taken into account before considering PGCs as an ideal cell 
source for germplasm banking: 1) The existence of a limited number of cells/em-
bryos; and 2) The necessity of adequate transplantation methods that guarantee 
genital ridge PGC colonization. Therefore, in order to ensure their contribution 
to the germline, PGCs must retain their migration capacity after thawing, and in 
most cases host embryo/larva should be sterilized to avoid endogenous contri-
bution to the germ line. Several cryopreservation and vitrification protocols have 
been proposed in different species and genetic and epigenetic studies have 
been performed in order to analyze the effect of freezing/thawing in these cells. 
Many studies reported promising results confirming PGC genital ridge coloniza-
tion and even the production of gametes able to produced live fry. Regarding 
the other limiting factor, the possibility of generating PGCs  from noncommitted 
embryonic cells represents an extremely useful tool to overcome the limitation 
of the small PGC number/embryo and has been recently achieved in zebrafish.

Funding: Fundacion Ramon Areces and Ministerio de Ciencia e Innovacion grant 
MICINN AGL2009-06994, Ramon y Cajal Program grant RYC-2008-02339, 
Junta de Castilla y Leon grants E-24-2009-0036681 and Fondo Social Europeo.
Conflict of Interests: N/A

S84 
Cryobanking in Aquatic Species: Applications and 
Perspectives in Fish Germ Cells. 
Elsa Cabrita1, Catherine Labbé2, Ákos Horváth3, Paz Herráez4, Vanesa Robles5, 
Juan F. Asturiano6, Terrence Tiersch7, Sonia Martínez-Páramo1,4. 1CCMAR-Centre 
of Marine Sciences, University of Algarve, Portugal. 2INRA, Fish Physiology and 
Genomics, Campus de Beaulieu, Rennes, France. 3Department of Aquaculture, 
Szent István University, Gödöllő, Hungary. 4Department of Molecular Biology, 
University of León, León, Spain. 5IEO, Spanish Oceanographic Institute, Santand-
er Oceanographic Centre, Santander, Spain. 6Grupo de Acuicultura y Biodivers-
idad, Instituto de Ciencia y Tecnología Animal, Universitat Politècnica de Valèn-
cia, Valencia, Spain. 7Aquaculture Research Station, Louisiana State University 
Agricultural Center, Baton Rouge, Louisiana, USA. ecabrita@ualg.pt.

Germplasm cryobanking has a direct application in reproductive practices in 
marine and freshwater cultured fish species by simplifying broodstock manage-
ment, and its potential has been evident also in laboratory model fish species to 
maintain important strains or even to reproduce them as a unique choice. This 
is the case of zebrafish, where several protocols have been used to preserve 
spermatozoa and other germ cells. Cryobanking has been also a valuable tool 
to preserve the genetic resources of a wide range of species and with the help 
of reproductive biotechnologies, such as germ cell xenotransplantation, plays an 

important role in genetic selection programs, biodiversity preservation platforms 
and assisted reproduction. In fish, according to the IUCN Red List (2014), there 
are 2,222 threatened species in the world, and therefore cryopreservation could 
be a secure method to preserve the genetic material of these species, providing 
the opportunity to maintain representative samples and further reconstruct the 
original strain, population or variety. The management of these banks requires 
technical capacity in genetics, reproductive physiology, cryobiology and data 
administration. Cryopreservation protocols must be carefully designed for each 
species and each type of cell. This review will be focused on the potential of 
cryobanking in fish species and embracing freshwater and marine fish species 
and different cell types such as spermatozoa, spermatogonia and somatic cells.

Funding: COST Office (Food and Agriculture COST Action FA1205: AQUA-
GAMETE), the Research Centre of Excellence-9878/2015/FEKUT, KLING 
31-03-05-FEP-73, CRIOBIV 31-03-05-FEP-59, REPLING 31-03-05-FEP-69 all 
from PROMAR program.
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S85 
Application of Somatic Cell Cryopreservation for 
Biodiversity Conservation. 
Catherine Labbé1, Nathalie Chênais1, Alexandra Depincé1, Pierre-Yves Le Bail1, 
Sebastian Rakers2. 1INRA, Fish Physiology and Genomics, Campus de Beaulieu, 
Rennes, France. 2Fraunhofer Research Institution for Marine Biotechnology-EMB, 
Lübeck, Germany. Catherine.Labbe@rennes.inra.fr. 

Somatic cells bear a major potential as a cell resource for biodiversity conserva-
tion: they carry the genome of both parents, and they can be collected whatever 
the age or sex of the donor. In fish, the easiest resource is the fin that is easy 
to collect without severe manipulation or disabling of the donor. A cryobanking 
strategy has to be thought over with this material: the tissues are to be cryopre-
served and stored in cryotubes or in straws, or the tissues are to be cultured in 
vitro and the produced cells are later cryopreserved. If tissue cryopreservation is 
costless and technically easier than having to deal first with the cell culture step, 
tissue collections are more at risk to fail to outgrow any cell at thawing. The 
strategy will depend on the maturity of the restoration project and on the avail-
ability of research facilities. Then, the regeneration of the donor genotype will 
rely on the nuclear transfer technology in which the donor cell nucleus is injected 
into a recipient oocyte to trigger embryo development. At this stage, the thawed 
material must be treated to enhance epigenetic reprogramming prior to nuclear 
transfer, in order to ensure that the gene expression pattern of the somatic cell 
is reset to an embryonic program. The challenges underlying the cryobanking 
and reprogramming steps before a fertile fish is regenerated will be discussed.

Funding: Financial support by „Investissements d‘Avenir“ ANR-11-INBS-0003 
(CRB-Anim 2013-2019). Financial support by the Federal Office for Agricul-
ture and Food (BLE), 2810BM024.
Conflict of Interests: N/A

S86 
Germplasm Cryobanking of Genetically Modified 
Rodents and Current Challenges. 
Yuksel Agca. University of Missouri, Columbia, Missouri, USA. agcay@missouri.
edu. 
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omedicine of National Academy of Sciences of Ukraine, Kharkov, Ukraine. anna.
gorlenko@gmail.com.

Connective-tissue matrix is finished biological matrix made by xenotissue de-
cellularisation, where its initial physical-mechanical parameters determine the 
subsequent graft functioning. Stress-strain and plastic properties of porcine 
pericardium, aortic valve leaflets, and arteries were studied at devitalization 
stages by cryoirradiation way. The uniaxial strain of tissue after freeze-thawing, 
irradiation and their combined action was tested. The study of the physical-
mechanical properties includes: determination of the thickness (h), the elasticity 
modulus (E), strength limit (С), relative elongation (L), and reserve of deformabil-
ity (С). The С-irradiation causes a sharp decrease in biomechanical parameters of 
tissue. Pre-freezing (-196°) manifests radioprotective properties and eliminates 
the negative effects of ionizing irradiation on the ECM. Low temperatures and 
ionizing irradiation manifest a synergistic effect: significantly increase E, С due 
to additional cross-linking formation and provide the structural stabilization of 
graft. Devitalized tissue ECM maintains its integrity and physical-mechanical 
properties typical for native tissues in both directions. Thereby modified bioma-
terial can be used as tissue implants: through increasing the stiffness it may be 
long in the body, that enable the implementation of repopulation processes and 
the formation of new structures; the strength allows it to withstand the exploi-
tational loads during functioning; keeps stretchability, resistance to breakage 
and twisting.

Funding: N/A
Conflict of Interests: N/A

POSTER ABSTRACTS
P01  
Cryotherapy as a Method for Reducing the Virus 
Infection of Apples (Malus sp.)
N.V. Romadanova1, S.A. Mishustina1, M.Y. Omasheva1, N.N. Galiakparov1, B.M. 
Reed2, S.V. Kushnarenko1. 1Institute of Plant Biology and Biotechnology, Science 
Committee Ministry of Education and Science, Republic of Kazakhstan, 2United 
States Department of Agriculture, Agricultural Research Service, National Clonal 
Germplasm Repository,  USA. nata_romadanova@mail.ru. 

In vitro samples of 59 Malus plants, Malus sieversii, (Ledeb. M. Roem. and Ma-
lus domestica Borkh.) were selected for virus identification and elimination. Four 
apple viruses: apple chlorotic leaf spot virus (ACLSV), apple stem pitting virus 
(ASPV), apple stem grooving virus (ASGV) and apple mosaic virus (ApMV) were 
detected in 17 samples using reverse transcription and multiplex PCR to test 
for five viruses. ACLSV affected 53.8% of the samples and ASPV 30.8%. ASGV 
was detected in cultivars Idared, Sinap Almatinskyi and Stark Erliest, ApMV was 
found only in Aport Alexander. Cryotherapy by vitrification with 0.3 M sucrose 
pretreatment was carried out with 9 apple samples. On average, 40.1% of the 
tested materials were virus-free after one cryotherapy procedure. The virus-free 
in vitro collection developed by this technique serves as a basis for creating a 
germplasm cryobank at liquid nitrogen temperatures (– 196°C) of commercially 
important apple cultivars and clonal rootstocks of Kazakhstan. The collection 
can also be used to produce virus-free plantlets for use as elite planting stock 
for nurseries. These plants also may be used in the breeding process to improve 
existing and create new cultivars and for the international exchange of plant 
genetic resources.

Funding: The work was performed within the grant project of the Ministry of 
Education and Science of the Republic of Kazakhstan 0491/GF3 “Creation of 
a cryogenic bank of apple promising varieties and clonal rootstocks on the 
basis of biotechnology”.
Conflict of Interests: N/A

P02 
What does the Future of Cryopreservation of Ma-
rine Invertebrates Look Like?
E. Paredes. University of Tennessee, USA. eparedes@uvigo.es.

Lanan (1971) working on oyster sperm and Asahina and Takahashi (1977) 
working on sea urchin sperm and embryos can be considered the pioneers in 
marine invertebrate cryopreservation.  From the 1990s onwards the number of 
references began to increase and diversify not only the range of species of inter-
est but also in the cell types and fields of application. This work is an attempt to 
summarize the research published on marine invertebrates in a wide variety of 
journals regarding the development and the applications of marine invertebrate 
cryopreservation protocols (more than 100 papers). In this talk I will summarize 
and review factors and trends, the quality of the results, the remaining technical 
constraints and the immediate future of marine invertebrate cryopreservation as 
we near the 50th anniversary of the first studies in this field.

Funding: E.Paredes was funded through a FPU fellowship from Ministry of 
Education, Spain.
Conflict of Interests: N/A

P03 
Permeation Kinetics of Dimethyl Sulfoxide in Hu-
man Vaginal Mucosal Tissues
Zhiquan Shu1, Sean M Hughes2,3, Cifeng Fang1, Jiaji Pan1, Gang Zhao4, Florian 
Hladik2,3, Dayong Gao1. 1Department of Mechanical Engineering, 2Department 
of Obstetrics and Gynecology, 3Vaccine and Infectious Disease Division, Fred 
Hutchinson Cancer Research Center, Seattle, WA,USA, 4Department of Elec-
tronic Science and Technology, University of Science and Technology of China, 
China. dayong@u.washington.edu.

Cryopreservation of collected human vaginal mucosal tissues is vital to suc-
cessful mucosal immunity analysis and HIV trials. Cryoprotective agents (CPAs, 
such as dimethyl sulfoxide, Me2SO) with optimal concentrations and addition/
removal protocols are essential for successful cryopreservation, especial for 
tissue vitrification, where highly concentrated CPAs are used. However, cur-
rently mucosal tissues cannot be cryopreserved well. In order to optimize the 
preservation procedure, the CPA permeation characteristics of the tissues are 
needed. In this work, the permeation kinetics of Me2SO in human vaginal 
mucosal tissues was determined with the method proposed by Sharma et al. 
(Cryobiology, 2007, 54(2), 196-203). In brief, mucosal tissues were immersed 
in the 6M Me2SO solutions at different temperatures (4, 22, and 37°C) for 
different durations (10, 20, 30, 60, and 180min). Then the amount of Me2SO 
in each tissue was obtained by rinsing in 1xPBS overnight. The temperature-
dependent mass diffusivities of Me2SO in the tissue were determined by simu-
lation. Results showed that vaginal mucosal tissues have relatively low perme-
ability to Me2SO, which indicates that a sophisticated CPA addition protocol 
is needed to ensure thorough CPA perfusion for successful cryopreservation 

influence the permeability of RBCs. The impact of donor blood group phenotype 
on the ability for cells to respond to the physical and chemical stresses en-
countered during cryopreservation will be introduced. While there is a practical 
and commercial need to optimize donor selection, and the pre-cryopreservation 
manufacturing efficiency of cellular products, consideration must be given to the 
impact and dependency that donor factors and the manufacturing conditions 
have on the quality and potency of the final product. 

Funding: N/A
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S90 
Progress Toward the Development of a Closed 
Vitrification Method for the Cryopreservation of 
Primate Ovarian Tissue. 
Steven F. Mullen1, Mary Zelinski2, Alison Ting2. 1Cook Regentec, Indianapolis 
IN USA. 2Division of Reproductive & Developmental Sciences, Oregon National 
Primate Research Center, Oregon Health & Science University, Beaverton, Or-
egon, USA. Steven.Mullen@CookRegentec.com.

While often gonadotoxic, many cancer therapies provide good survival rates for 
young patients. Developing a robust method for cryopreservation of ovarian tis-
sue has been a goal of the Oncofertility Consortium since its inception. An initial 
study was designed to test whether established slow-freezing or vitrification 
methods showed superior results in nonhuman primate ovarian cortical tissue 
using in vitro endpoints. Morphology and survival of preantral follicles was supe-
rior with the vitrification method. The next study determined that a three-minute 
exposure time with the addition of synthetic polymers to the vitrification solu-
tion was the best combination for histology and survival outcomes for follicles 
isolated for 3-dimensional culture. In the final study published to date, these 
results formed the basis for developing a closed vitrification system engineered 
for ovarian tissue that is better able to preserve ovarian follicles. Combinations of 
cryoprotectants and exposure times, temperatures, loading, and warming steps 
were assessed. The best combination of parameters included ethylene glycol and 
glycerol with polymers, 5-minute incubation time at 37 degrees, and a final one-
minute incubation in the vitrification solution followed by cooling and warming, 
each being a two-step procedure. This combination has provided the best out-
comes to date with rhesus ovarian tissue. 

Funding: National Institutes of Health (NIH) Oncofertility Consortium UL1 
RR024926(1RL1-HD058293, HD058295, PL1 EB008542), the Eunice Ken-
nedy Shriver NICHD/NIH (U54 HD018185) and ONPRC8P51OD011092-53.
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S91 
IDO-Dependent Activity of Cryopreserved Murine 
Fetal Liver Mesenchymal Stem Cells in GVHD Trea-
tment. 
O. Dimitrov, Yu. Gaevsakya, T. Dubrva, A. Goltsev. Institute for Problems of Cryo-
biology and Cryomedicine of the National Academy of Sciences of Ukraine, 
Kharkov, Ukraine. dimitrov_ay@mail.ru.

Graft versus host disease (GVHD) is induced by transplantation of histo-incom-

patible bone marrow (BM). Mesenchymal stem cells (MSCs) are used for minimi-
zation of this disease manifestation. Their immune correcting effect is related to 
synthesizing the enzyme indoleamine 2,3 dioxygenase (IDO). Tryptophan deple-
tion and accumulation of its metabolites due to IDO activity results in effector 
T cells suppression and regulatory T cells (Treg) generation. The research aim 
was to study IDO-dependent mechanism of immune correcting activity of cryo-
preserved mouse fetal liver MSCs in GVHD model. Accordingly, in this study for 
GVHD treatment we used cryopreserved MSCs of different gestation terms, with 
no treatment, and those treated by IDO inhibitor 1-methyltryptophan (1MT). The 
dependence of IDO expression rate in MSCs of FL gestation terms and effect 
of cryopreservation factors was demonstrated. MSCs of early gestation terms 
contained much more IDO mRNA, however after cryopreservation the content 
of IDO transcripts was higher in MSCs of 18 dpc. A reduced content was found 
of Treg in the spleens of animals with GVHD. It was shown that mitigation of 
GVHD clinical signs and Treg numbers decreased in the animals after adminis-
tration of native 1MT-treated MSCs, as well as cryopreserved ones.

Funding: N/A
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S92 
Effect of Fullerene C60 on Biochemical Parame-
ters of Liver and Kidneys. 
O.O. Vlasov, G.A. Kovalov, I.V. Belochkina, S.I. Panov, I.A. Iefimova, B.P. San-
domirsky. Institute for Problems of Cryobiology and Cryomedicine of National 
Academy of Sciences of Ukraine, Kharkov, Ukraine. vlasovmd@gmail.com.

Tissue elimination after cryodestruction is accompanied with an intensifying of 
free radical processes. Use in cryosurgery of fullerene antioxidant properties can 
be perspective. However, the data about their safety is contradictory. The effect of 
C60 fullerene aqueous colloid solution (C60FAS) on concentrations of aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase 
(ALP), creatinine, and urea in rat’s blood serum has been studied. C60FAS (34.7 
µM) was intraperitoneally introduced (1mg/kg). In 24 hours after C60FAS intro-
duction, the AST and ALT activities increased in 1.9 and 1.8 times, correspond-
ingly, content of ALP, creatinine and urea did not change. Five days later the 
activity of all the analytes did not differ from the norm. Rise in activity of AST 
and ALT is the marker of injury of hepatocytes, cardiomyocytes and skeletal mus-
culature, therefore we may conclude that C60FAS has a short-term toxic effect 
on liver and/or muscular tissue. The absence of C60FAS’s effect on the activities 
of creatinine and urea in blood serum testifies to its toxic effect on kidneys. The 
absence of changes in ALP activity being in a great amount in renal tubuli and 
liver can be considered as evidence of the moderate toxic effect of C60FAS.

Funding: N/A
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S93 
Physical and Mechanical Properties of Tissue Equi-
valents from Porcine Connective Tissue, Devitali-
zed by Cryoirradiation Method. 
I.P. Mikhailova, A.A. Manchenko, D.V.Byzov, B.P. Sandomirsky. Department 
of Experimental Cryomedicine Institute for Problems of Cryobiology and Cry-
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(Marchantia polymorpha L.) gemmae.СGemmae were collected from thalli and 
precultured overnight at 23°C in the presence of 0.3 M sucrose. The precultured 
gemmae were embedded in calcium alginate gel on the surface of a cryo-plate. 
The embedded gemmae that were adhered to the cryo-plate were then dehy-
drated with loading solution (2 M glycerol, 1 M sucrose) for 30 min at 23ºC and 
immersed in liquid nitrogen (-196°C). After storage in liquid nitrogen, the gem-
mae on the cryo-plate were warmed by immersion in a 1 M sucrose solution at 
23°C, giving a 100% survival rate for the cryopreserved gemmae. Furthermore, 
gemmae treated similarly as described above but then air-dried for two hours 
can be stored at -80°C for at least 5 months without a significant decrease in 
survival rates. These preservation techniques for M. polymorpha do not require 
crosses, enabling clonal preservation of transgenic or mutant lines, and should 
increase their availability in the research community.

Funding: This work was supported by Collaborative Research Project orga-
nized by the Interuniversity Bio-Backup Project (IBBP).
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P08  
Effects of Quercetin on Anatolian Shepherd (Kan-
gal) Dog Sperm Freezing
Şükrü Güngör1, Mustafa Numan Bucak2. 1Department of Reproduction and Arti-
ficial Insemination, Faculty of Veterinary Medicine, Mehmet Akif Ersoy University, 
Burdur, Turkey, 2Department of Reproduction and Artificial Insemination, Faculty 
of Veterinary Medicine, Selcuk University, Konya, Turkey. Sukrugungor85@gmail.
com. 

The objective of this study was to evaluate post-thawed quality of Kangal dog 
semen frozen with extenders containing different concentration of quercetin 
(Q). Pooled ejaculates from six dogs were diluted with Tris based extender 
containing Q 50 µM + Glycerol (G) 5%, Q 200 µM + G %5, Q 50 µM + 
ethylene glycol (EG) 5%, Q 200 µM + EG 5%, G 5% and EG 5%, frozen 
in 0.25 ml French straws and stored for evaluation. Sperm CASA progressive 
motility was higher when Q 200 µM + G 5% (27.14±1.08%) was added to 
the extender, compared to EG 5% group (20.56±1.07%). Sperm viability, acro-
some integrity and mitochondrial activity were higher in Q 200 µM + G 5% 
(60.49±2.54%, 52.67±3.57%, 57.53±6.08%) and Q 50 µM + Glycerol (G) 
5% (59.69±1.84%, 56.68±3.17%, 58.34±6.17%) groups compared to EG 
5% values (48.68±2.41%, 37.95±1.76%, 43.25±2.10%, respectively). Q 200 
µM + G 5% (95.75±0.52%) led to higher DNA integrity, compared to EG 
5% group (93.41±0.74%, P<0.05). Quercetin 50 µM + G 5% and 200 µM 
+ G 5% had the most pronounced effect in preserving semen quality of post-
thawed Kangal dog semen.Keywords: Kangal Dog semen, Quercetin, sperm 
parameters

Funding: The study was financed under the project supported by the Coordi-
nation of Scientific Research Projects of Turkey (BAP) (Project No:13102014)
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P09  
Effects of Arginine and Trehalose on Post-thawed 
Bovine Sperm Quality
Kenan Çoyan1, Şükrü Güngör2, Caner Öztürk3, Mehmet Bozkurt Ataman3, Mus-
tafa Numan Bucak3, Nuri Baspinar3. 1Faculty of Medicine, Pamukkale University, 

Turkey, 2Faculty of Veterinary Medicine, Mehmet Akif Ersoy University, Turkey, 
3Faculty of Veterinary Medicine, Selcuk University, Turkey. kcoyan@gmail.com.

The present study was conducted to examine the protective role of arginine and 
trehalose on post-thaw bull sperm and oxidative stress parameters. Five ejacu-
lates for each bull were used in the study. Each ejaculate was split into three 
equal aliquots and diluted at 37°C with base extenders containing arginine 2 
mM, trehalose 25 mM, and no antioxidant (control), then cooled to 5°C and 
frozen. Frozen straws were thawed in a water bath for evaluation. The supple-
mentation of the semen extender with arginine decreased the percentages of 
post-thawed subjective motility (29±8.21%), CASA motility (12.2±5.69%) and 
progressive motility (3.52±2.13%), compared with the controls (43±2.73%, 
55.4±6.78% and 33.48±4.14%, respectively, P < 0.05). The supplementation 
of the semen extender with trehalose produced higher mitochondrial activity 
and increased sperm viability (36.3±3.99% and 44.1±2.18%), compared with 
the control (13±8.15 and 31.7±3.94% respectively, P < 0.05). It was deter-
mined that trehalose (4.9%) resulted in a lower percentage of damaged sperm 
DNA than control (9.6%) (P < 0.05). Trehalose supplementation in semen ex-
tenders provided great benefit in terms of sperm motility, viability, mitochondrial 
activity, and intact sperm DNA on frozen-thawed bull sperm. 

Funding: N/A
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P10  
Behaviour of Cryoprotective Additives Upon Phase 
Transition
Martin Golan1, Irena Kratochvílová1, Julia Míčová1, Jakub Šebera1, Luděk Šefc2, 
Krisztina Varga3. 1Institute of Physics, Academy of Sciences of the Czech Republic, 
Prague, Czech Republic 2Faculty of Medicine, Charles University, Prague, Czech 
Republic, 3University of Wyoming, Laramie, Wyoming, USA. golan@fzu.cz. 

In our work, we studied the behaviour of aqueous solutions of cryoprotective agents 
(Me2SO, trehalose, antifreeze protein ApAFP752) upon freezing/thawing. We char-
acterized the course of phase change of all the investigated solutions at tempera-
tures ranging from 20°C to -170°C using differential scanning calorimetry (shape 
and position of freezing/thawing curves) and Raman spectroscopy  (molecular and 
intermolecular structure).  We correlate our experimental results with molecular dy-
namics‘ modelling of interactions of solution constituents. We also show that an-
tifreeze protein ApAFP752 has thermal hysteresis activity and is able to increase 
viability of Xenopus oocytes when microinjected into them prior to cryopreservation.

Funding: N/A
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P11  
Low-Temperature Storage of Enterosorbent-Im-
mobilized Probiotics
O.M. Babinets, I.P. Vysekantsev, V.F. Martsenyuk. Institute for Problems of Cryo-
biology and Cryomedicine of the National Academy of Sciences of Ukraine, 
Kharkiv. Ukraine. Olga.babinets@gmail.com.

Currently probiotic drugs have been developed that are immobilized either on or 
in the media of different materials. The research aim was to study the preserva-

and, meanwhile, avoid potential osmotic injury and CPA toxicity to the tissues 
as well.

Funding: N/A
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P04 
Benefits Of Stem Cell Encapsulation For Cryobio-
logical and Tissue Engineering Projects 
A. Yu. Petrenko, V.S. Zaikov, D.N. Tarusin, Yu. A. Petrenko. Institute for Problems 
of Cryobiology and Cryomedicine of The National Academy of Sciences, Kharkiv, 
Ukraine. alexander_petrenko@cryo.org.ua. 

Encapsulation of stem cells in alginate microspheres (AMS) is a novel and prom-
ising approach to tissue engineering. The knowledge of cell behavior within 
AMS and their response to factors associated with regenerative medicine, in-
cluding cryopreservation, will expand their use and efficiency of treatments in 
general. The aim of this study was to evaluate the effect of encapsulation in 
alginate microspheres on the response of mesenchymal stromal cells (MSCs) 
to cryoprotectant cytotoxicity, cryopreservation procedure, and storage at hy-
pothermic and ambient temperatures. Cryopreservation of human adult MSCs 
encapsulated in AMS using conventional stepwise slow cooling with 10% of di-
methyl sulfoxide (Me2SO) and vitrification in 2ml cryovials provided similar high 
cellular viability, metabolic activity and capacity for multilineage differentiation. 
Encapsulation in AMS reduced cytotoxicity of permeable cryoprotectants, such 
as Me2SO, ethyleneglycol and 1,2-propandiol that allowed the use of higher 
concentrations of cryoprotectants at vitrification protocols. MSCs encapsulated 
in AMS demonstrated higher resistance to the storage at hypothermic, ambient 
and isothermal temperatures compare to cells in suspension.  The data obtained 
indicate that encapsulation in AMS is a beneficial approach for cryobiological 
and regenerative medicine projects.

Funding: N/A
Conflict of Interests: N/A

P05 
Structural and Functional State of Cord Blood 
Nucleated Cells at Different Stages of Cryopre-
servation
O.O. Mykhailova, L.A. Babijchuk, P.M. Zubov. Institute for Problems of Cryobiol-
ogy and Cryomedicine of the National Academy of Sciences, Kharkiv, Ukraine. 
mixolya@mail.ru. 

The aim of this study was to investigate the structural and functional properties 
of human cord blood (CB) nucleated cells (NCs, CD45+) including hematopoi-
etic stem/precursor cells (HSCs, CD34+) at each stage of cryopreservation. Two 
methods to isolate the NCs  from the whole CB provide high efficiency for 
their separation without loss of cell viability (sedimentation in dextran solu-
tion and two-step centrifugation produce viability more than 90% and 80% 
respectively). The isolation of nucleated cells in dextran solution and subsequent 
freezing under 5% Me2SO protection, as well as cell isolation by two-step cen-
trifugation method and subsequent freezing under 10% of PEG-1500 protec-
tion, produces cell viability of more than 80% CD45+- and 90% CD34+-cells. 

Among all CD45+-cells lymphocytes and monocytes are the most cryoresistant: 
more 95% and 90% viability, respectively. The analysis of apoptosis stages of 
CBNCs shows that isolation in dextran solution and cryopreservation with 5% 
Me2SO, as well as isolation by two-step centrifugation and cryopreservation 
with 10% PEG-1500, keeps alive (AnnexinV-7AAD-) the majority of cells and 
cell damage occurs primarily as necrosis pathway (AnnexinV-7AAD+). How-
ever, granulocytes accounted for a major percentage of injuries in any of the 
cryopreservation technologies presented, but lymphocytes and monocytes were 
highly cryoresistant.

Funding: N/A
Conflict of Interests: N/A

P06 
Effect of Number of Freeze-Thaw Cycles on Cha-
racter of Change in Stemness Like State of Ehrlich 
Carcinoma Cells
A.N. Goltsev1, O.A. Diabina1, Yu. A. Vinnik2, M.V. Ostankov1, N.A. Bondarovich1. 
1Institute for Problems of Cryobiology and Cryomedicine of the National Acade-
my of Sciences of Ukraine, Kharkov, Ukraine, 2Kharkov Medical Academy of Post-
Diploma Education, Oncology Surgery, Ukraine. rakhimova.m.d@gmail.com. 

Effect of single and multiple freezing on cancer stem cells(CSCs) in Ehrlich 
carcinoma(EC) development dynamics was comparatively analyzed. EC cells 
were obtained at the 7th(EC-7,«young») and 14th(EC-14 «aging») day of their 
culturing in vivo in the  peritoneal cavity of BALB/c mice. The cells were singly 
and multiply frozen (2-4 times) in ascitic fluid. The functional potential of the 
thawed cells was assessed by the intensity of tumor growth at the 7th and 14th 
days post-culture , with simultaneous determination of the content of the most 
carcinogenic CD44high and advanced in differentiation CD44+CD24- cells by 
flow cytometry.  We found that single cryoeffect demonstrated inhibited  func-
tional potential for «young» culture and for «ageing» did the stimulated one. 
After two and three-fold freeze-thawing cycle the proliferative activity of cells 
for both growth terms was inhibited meanwhile in EC-14 in greater extent. After 
four-fold freeze-thawing in EC-7 and EC-14 suspensions there were no CD-
44high cells and the growth potential was lost by it. The findings demonstrate 
the value of the number of cryoeffect cycles when determining the functional 
status of EC CSCs and need in its multiplicity to inactivate the tumor growth. 
This necessity   increases with the tumor ageing that should be taken into ac-
count in clinical oncology when using cryosurgical methods.

Funding: N/A
Conflict of Interests: N/A

P07  
Cryopreservation of Gemmae from  the Liverwort
Daisuke Tanaka1, Kimitsune Ishizaki2, Takayuki Kohchi3, Katsuyuki T. Yamato4. 
1IBBP Center, National Institute for Basic Biology, Japan, 2Graduate School of 
Science, Kobe University, Japan, 3Graduate School of Biostudies, Kyoto Univer-
sity, Japan, 4Department of Biotechnological Science, Kinki University, Japan. 
dtanaka@nibb.ac.jp.

Two cryopreservation procedures using a deep freezer (-80°C) and/or liquid 
nitrogen (-196°C) were successfully developed using in vitro-grown liverwort 
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a system and difficulty studying the EM and heat transfer coupled equation analyti-
cally. Numerical simulations are utilized to optimize the system by testing different 
designs of resonant cavities and selecting cryoprotective agents (CPA). Detailed 
temperature dependent electrical properties of cryopreserved biological materials 
to be rewarmed are essential to the combined EM and heat transfer analysis, and 
also indispensable for highly accurate numerical simulation modelling. In this work, 
cavity perturbation method was adopted to measure the dielectric properties. The 
resonant frequency and quality factor of a resonant cavity will be shifted by the 
inserted small sample. The fast and contactless measurement method can provide 
the dielectric properties of CPAs from -60°C to room temperature. A measurement 
system composed of a rectangular cavity resonating at 434MHz, a network analyzer 
and a fiber-optic temperature meter was set up for the measurement. The experi-
mental results of Me2SO and EG solutions of different concentrations and with or 
without additional additives were presented. These results can be used to investi-
gate appropriate CPA solutions for EM rewarming of different biological materials.

Funding: N/A
Conflict of Interests: N/A

P16 
Encapsulation in Alginate Microspheres Reduces Mesenchymal Stromal Cell 
Death During Storage.

D.N. Tarusin, V.S. Zajkov, Y.A. Petrenko, A.Y. Petrenko. Institute for Problems of 
Cryobiology and Cryomedicine of the National Academy of Science of Ukraine, 
Kharkov, Ukraine. tarusindmitriy@gmail.com. 

Mesenchymal stromal cells (MSCs) encapsulated in alginate microspheres 
(AMS) are becoming more widely used in regenerative medicine. Development 
of simple and effective methods for MSCs storage at ambient temperature fa-
cilitates extension of terms for their safety, transportation and application. The 
aim is to provide a comparison study of viability and metabolic activity of MSCs 
in suspension and encapsulated in AMS during storage at ambient positive tem-
peratures. MSCs in suspension and in AMS were stored in sealed cryovials in 
the culture medium at 4, 22 and 37°C. Cell viability and metabolic activity were 
evaluated by MTT and AlamarBlue tests and the ability to adhere to the culture 
plastic. Encapsulation in AMS supported viability and metabolic activity of MSCs 
during storage at ambient temperature at least for 3 days. The positive effect of 
encapsulation depended upon ambient temperature and reduced with decreas-
ing temperature of storage. Obtained data indicate that encapsulation in AMS 
may be considered as a cheap and robust alternative to cryopreservation for the 
short-term storage and transportation of cells for clinical and research projects.

Funding: N/A
Conflict of Interests: N/A

P17 
Physical and Mechanical Properties of Tissue Equi-
valents From Porcine Connective Tissue, Devitali-
zed by Cryoirradiation Method.
I.P. Mikhailova, I.P. Manchenko, D.V. Byzov, B.P. Sandomirsky. Department of Ex-
perimental Cryomedicine, Institute for Problems of Cryobiology and Cryomedi-
cine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine. anna.
gorlenko@gmail.com.

Connective-tissue matrix is a finished biological matrix made by xenotissue 
decellularisation, where its initial physical-mechanical parameters determine 
the subsequent graft functioning. Stress-strain and plastic properties of porcine 
pericardium, aortic valve leaflets, and arteries were studied at devitalization 
stages by cryoirradiation way. The uniaxial strain of tissue after freeze-thawing, 
irradiation and their combined action was tested. The study of the physical-
mechanical properties includes: determination of the thickness (h); the elasticity 
modulus (E); strength limit (С); relative elongation (L); and reserve of deformabil-
ity (С). The С-irradiation causes a sharp decrease in biomechanical parameters of 
tissue. Pre-freezing (-196°) manifests radio-protective properties and eliminates 
the negative effects of ionizing irradiation on the ECM. Low temperatures and 
ionizing irradiation manifest a synergistic effect: significantly increase E, С due 
to additional cross-linking formation and provide the structural stabilization of 
graft. Devitalized tissue ECM maintains its integrity and physical-mechanical 
properties typical for native tissues in both directions. Thereby modified bio-
material can be used as tissue implants: through increasing the stiffness it may 
belong in the body, that enable the implementation of repopulation processes 
and the formation of new structure. This strength allows it to withstand exploi-
tational loads during functioning; keeps stretchability, resistance to breakage 
and twisting.

Funding: N/A
Conflict of Interests: N/A

P18 
Does Cryopreservation alter the Epigenome and 
Transcriptome of Cryosensitive Cancer Cell Lines?
Lisa Naujox1, Rod MacLeod2, Maren Kaufmann2, Hans Drexler2, Sonja Eberth1. 
1Junior Research Group Molecular Cancer Research, 2Department of Human and 
Animal Cell Lines, Leibniz-Institute DSMZ- German Collection of Microorgan-
isms and Cell Cultures, Braunschweig, Germany. lin14@dmsz.de.

The aim of this study was the investigation of structural and functional 
properties of human cord blood (CB) nucleated cells (NCs, CD45+) includ-
ing hematopoietic stem/precursor cells (HSCs, CD34+) at each stage of 
cryopreservation. Two methods of the NCs isolation from the whole CB 
(sedimentation in dextran solution and two-step centrifugation) provide high 
efficiency of their separation without loss of cell viability, namely, more than 
90% and 80%, respectively. Nucleated cell isolation in dextran solution and 
subsequent freezing under 5% Me2SO protection, as well as cell isolation 
by two-step centrifugation method, and subsequent freezing under 10% of 
PEG-1500 protection, keeps more than 80% CD45+- and 90% CD34+-cells 
viable. Among all CD45+-cells, lymphocytes and monocytes are the most cry-
oresistant: more than 95% and 90% viable cells, respectively. The analysis of 
apoptosis stages of CBNCs shows that isolation in dextran solution and cryo-
preservation with 5% Me2SO, as well as isolation by two-step centrifugation 
and cryopreservation with 10% PEG-1500, keeps alive (AnnexinV-7AAD-) 
the majority of cells and cell damage occurs primarily as a necrosis pathway 
(AnnexinV-7AAD+). However, a major percentage of injuries in any of the 
presented cryopreservation technologies accounted for population of granu-
locytes, but lymphocytes and monocytes were highly cryoresistant.

Funding: N/A
Conflict of Interests: N/A

tion rate of the „carrier-cells“ complexes after storage of enterosorbent-immo-
bilized probiotics S.boulardii, B.bifidum, L.bulgaricus at low temperatures. It has 
been found that at low temperature preservation the  „carrier cells“ complexes 
are affected by the cooling rate, composition of  the preservative medium,  cryo-
resistance of the microorganism species, physical and chemical properties of the 
sorbent, and storage temperature. Immobilization on enterosorbents and subse-
quent storage at -80 and -196°C did not cause changes in the microorganisms’  
resistance to the damaging effect of gastric juice and bile, saccharolytic activity 
spectra and antibiotic resistance, and antagonistic activity. It has been shown 
that enterosorbent-immobilized probiotics have a more pronounced therapeutic 
impact during correction of experimental chemotherapy dysbiosis in laboratory 
animals when compared to drugs of free cells with probiotics. Storage at -80 
and -196°C also did not affect the therapeutic effect of immobilized probiotics.

Funding: N/A
Conflict of Interests: N/A

P12 
Cryoprotectants Effect in Mature Oocytes of Stein-
dachneridion Parahybae
Taís Silva Lopes, Eduardo Antonio Sanches, Danilo Caneppele, Mariana Mach-
ado Evangelista, Elizabeth Romagosa. São Paulo Fishery Institute, APTA, SAA, 
Brazil. tais.peixegen@gmail.com

The Surubim-do-Paraíba, Steindachneridion parahybae, is a critically endan-
gered species of South American fish. Therefore, a project is being developed 
with the aim of developing a protocol for cryopreservation of oocytes of this 
species. Early studies have to evaluate the toxicity of mature oocytes to different 
cryoprotectants. Commonly used cryoprotectants, sucrose, glucose, methanol, 
ethylene glycol and Me2SO were prepared in distilled water at concentrations 
of 0.25-4M. About 30 mature oocytes were submitted for 30 minutes at room 
temperature baths. Negative controls (NC), water only; and positive (CP), fertil-
ization and incubation, were carried out. To evaluate toxicity, viability (staining 
in 0.2% Trypan blue, TB), fertilization and hatching rate tests, were performed. 
The results showed that for the TB test, there was no statistical difference be-
tween cryoprotectants in different concentrations. The fertilization test showed 
well below the percentage found for the TB test (less sensitive), showing a low 
correlation between the methods used for evaluation. There was hatching rate 
only for CP (85.2 ± 4.6%). It is concluded that the use of other solutions for 
the maintenance of oocytes and dilution of cryoprotectant that not only water 
is needed.

Funding: FAPESP financial support (Grants 2014/21215-8)
Conflict of Interests: N/A

P13 
Influence of Repeated Sessions of Rhythmic Extreme Whole-Body Cooling 
(-120°C) on Features of Cardiomyocyte’s Ultrastructure in Dynamics of Rats’ 
Aging Yu. V. Martynova, V.G. Babiichuk, V.P. Nevzorov. Institute for Problems of 
Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, 
Kharkiv, Ukraine. julia-gen1989@mail.ru.

Extreme whole-body cooling (WBC) has been used worldwide, but some mecha-
nisms of its action on the body remain poorly understood. We have investigated 
the aging of thesubmicroscopic structure of rats’ cardiomyocytes after repeated 

sessions of rhythmic extreme WBC. Investigations were carried out in 42 white 
albino male rats  at the ages of 6, 12 and 18 months. Each age group of animals 
was divided into two subgroups: the first group was the control; the second 
group underwent WBC. The animals were cooled (at -120°C) 27 times, 9 times 
for 2 minutes every 6 months. There were significant qualitative and quantita-
tive differences of cellular organelles at 18 months age, compared with the 
control group, although the first signs were already apparent in the 12 month 
old animals. The study of cardiomyocytes in the 18 month old experimental rats 
showed no ultrastructural evidence of the flow of dystrophic and destructive 
processes with simultaneous stimulation of intracellular metabolism compared 
to the control group. Mitochondria had a large number of cristae and outer 
membrane without foci of destruction. The mitochondrial matrix had a high 
electron density and fine texture, and many mitochondria were in clusters.

Funding: Parahybae.
Conflict of Interests: N/A

P14  
Numerical simulation analysis for optimization of 
the electromagnetic rewarming system
Jiaji Pan, Zhiquan Shu, Cifeng Fang, Caicheng Lu and Dayong Gao. University of 
Washington, USA. dayong@u.washington.edu.

Theoretical electromagnetic (EM) and heat transfer analysis can assist in the 
optimization of the EM resonance rewarming system to achieve rapid and uni-
form warming to prevent devitrification of preserved large tissues/organs  in 
a time and cost-effective way. A numerical model based on the finite element 
method was developed in this work. The rewarming process was simulated in 
the EM rewarming system, which consists of a single mode resonant cavity, 
probe antenna, and phantom organ sample. It was verified through comparison 
with previous experiments. It was then used to investigate the effect of the 
sample’s size and shape on the warming effects. Results showed that the warm-
ing rate and temperature uniformity are increased by reducing the sample size, 
and an elliptical sample shape is favored for uniform and rapid heating among 
different sample shapes. Then comparison between multimode and single mode 
resonant cavity in EM rewarming system was conducted. A modified resonant 
cavity excited at TE101 and TE011 modes was developed. The electric fields are 
uniform and orthogonal to each other in the central area. Results showed that 
the warming rate is over 160С/min which is a threefold increase over the former 
single mode and there is no significant difference in temperature gradients.

Funding: N/A
Conflict of Interests: N/A

P15 
Cavity-Perturbation Measurement of Complex 
Permittivity of CPA Solutions for Optimization of 
the Electromagnetic Rewarming System.
Jiaji Pan, Zhiquan Shu, Cifeng Fang, Caicheng Lu and Dayong Gao. University of 
Washington, Seattle, Washington, USA. dayong@u.washington.edu. 

The electromagnetic (EM) rewarming method is the most promising method to heat 
cryopreserved/vitrified large tissues or organs due to the high cost to manufacture 
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exposure of microorganisms to sub-lethal ethanol concentrations prior wine in-
oculation (acclimation) is a usual step to improve bacterial viability. However, 
the effect of acclimation on bacterial preservation and on their technological 
properties has not been addressed hereto. The aim of this work was to inves-
tigate the effect of freezing and freeze-drying on three strains of L. plantarum, 
previously acclimated in 6 and 10% v/v ethanol. For each condition assayed, 
the protectant capacity of three agents (sucrose, trehalose and glutamate) was 
also evaluated. After freezing or freeze-drying, microorganisms were grown in 
synthetic wine containing 14% v/v ethanol and pH 3.5. Acclimation increased 
the resistance to ethanol after freezing and freeze-drying. In addition, sucrose, 
trehalose and glutamate showed an adequate protective capacity as deter-
mined by plate counting and multiparametric flow cytometry. The combination 
of acclimation treatment and protective agents appears as a useful strategy to 
overcome the detrimental effects of these preservation processes, with promis-
sory industrial applications as dehydrated malolactic starters.

Funding: N/A
Conflict of Interests: N/A

P23 
Isolation and Characterization of Supercooling-Faci-
litating Material From the Refuse of Red Bean Jam.
Eri Tagawa, Mayumi Ura, Yoshio Katakura, Hidehisa Kawahara. Department of 
Life science and Biotechnology, Kansai University, Japan. eri.nico.0709@gmail.
com. 

Supercooling-facilitating (anti-ice nucleation) material has the ability to lower 
the supercooling point of water. It was reported that deep supercooling xylem 
parenchyma cells of Cercidiphyllum japonicum contain four kinds of flavonol 
glycosides with high anti-nucleating activity. Among these flavonol glycosides, 
kaempferol 7-O-beta- D-glucopyranoside had the highest activity against AgI 
and some ice nucleation bacteria as the ice nucleator. However, based on the 
cost for various applications, these materials are difficult to practicable. So by 
the screening of this active material from various wastes of processed food, 
we found that some components from the refuse of red bean jam had this 
activity. In this study, we isolated some active compounds and examined their 
functions. Supercooling-facilitating activity was measured by AgI solution (1mg/
ml) as the ice nucleator. This activity of the extract after boiling at 100°C for 
30 minutes was 1.5°C at the concentration of 1.0mg/ml. This activity was in 
proportion to the concentration until 8mg/ml. We could separate these active 
compounds (four compounds) using by gel filtration chromatography (Sephadex 
LH-20). Also, the ultraviolet absorption of active compound was 275nm. We 
confirmed that highest active compound contained the tyrosine residue as one 
structural material.

Funding: Strategic Project to Support the Formation of Research Bases at 
Private Universities.
Conflict of Interests: N/A

P24 
Freezing and Vitrification of Lyo- and Cryopro-
tectants J. Pincemaille, D. Champion, A. Lerbret, 
H. Simonin. UMR PAM, Agrosup, Dijon, France. 
helene.simonin@agrosupdijon.fr. 
Sugars, polyols and polymers are often used to protect biological materials like 
DNA, lipid membranes or proteins that might degrade easily during conser-
vation processes such as lyophilisation and vitrification. This is why cryo- and 
lyoprotectants must be added to prevent the deleterious effects that these pro-
cesses induced (formation of ice, dehydration, concentration and pH changes). 
However, the molecular mechanisms underlying their bioprotective abilities are 
still not fully understood and very few studies have been performed on aqueous 
ternary or quaternary mixtures of lyo- and/or cryoprotectants. Thus, we stud-
ied water/sucrose/glycerol mixtures in either the absence or in the presence of 
polymers (ficoll or dextran) at different concentrations by means of Differential 
Scanning Calorimetry and Electron Paramagnetic Resonance. The comparative 
analysis of these mixtures shows how the nature and the concentration of the 
lyo- and/or cryoprotectants influence the glass transition temperature and the 
molecular mobility.

Funding: N/A
Conflict of Interests: N/A

P25  
Antifreeze Proteins From Antarctic Bacteria and 
Applications of Their Functionality.
Rika Tanaka, Chisato Kasai, Hidehisa Kawahara. Departmant of Life Science and 
Biotechnology, Kansai University, Japan. k152805@kansai-u.ac.jp.

Many of the organisms living in a low temperature environment have developed 
various freeze tolerant mechanisms. In one of the freezing tolerant strategies 
there is a production of antifreeze proteins. Antifreeze protein is capable of 
suppressing the growth of ice which is a thermal hysteresis activity and ice 
recrystallization inhibition activity. Therefore I introduced the FlAFP that Flavo-
bacterum xanthum produced into pET vector and it developed with E. coli and 
put up production efficiency and was aimed for the elucidation of the property 
again. The TH and RI activity used the Meyer method and sucrose sandwich 
method. In the TH activity at the rough extract of bacteria stage, F. xanthum 
that was this strain was 0.14°C with 8mg/ml of protein concentration. After 
adding ammonium sulfate compartmentation of F. xanthum in pET29b/FlAFP 
rough extract, the rise of large TH activity was not seen. However, I was able to 
confirm that TH was activated by addition of the organic acid. TH activity that 
0.4mg/ml of protein concentration in particular showed 1.2°C but it was 3.9°C 
and activity more than 3 times than by adding malate sodium. 

Funding: N/A
Conflict of Interests: N/A

P19 
Cryopreservation of Agave margaritae shoot tips 
by droplet-vitrification: the effects of sucrose pre-
culture on plant regeneration.
Raquel Folgado. The Huntington Library, Art Collections and Botanical Gardens, 
San Marino, California, USA. rfolgado@huntington.org.

Agave margaritae is endemic to just a couple of islands off the Pacific coast of 
Southern Baja California. A protocol for cryopreservation of shoot tips of A. mar-
garitae using a droplet-vitrification procedure was developed. Apical shoot tips 
of 1mm size from 5-week-old in vitro agave plantlets were exposed to loading 
solution for 20 minutes at room temperature, dehydrated with PVS2 for differ-
ent times (from 0 to 60 minutes) at 0°C, transferred to aluminium foil strips and 
directly plunged into liquid nitrogen. For re-warming, aluminium strips were 
rinsed in unloading solution for 20 minutes at room temperature. Explants were 
transferred to recovery medium and kept in the dark for 1 week. The best results 
were obtained after 45 minutes of exposure to PVS2. In a second assay, in 
vitro donor plants were cultured onto control medium or sucrose-supplemented 
medium. After 2 weeks, shoot tips were excised and cryopreserved following 
the method described above using 45 minutes of exposure to PVS2. Shoot tip 
regrowth was observed within 2 weeks (control, 77%; sucrose, 96%) and new 
shoots were regenerated within 5 weeks (control, 26 %; sucrose, 36%). Pre-
culture of donor plants with sucrose-supplemented medium improved the re-
generation of the cryopreserved explants.

Funding: N/A
Conflict of Interests: N/A

P20 
Transcriptomic of the Cryobiotic Leech Ozobran-
chus Jantseanus
S.V. Kuznecova, D. Suzuki, M.D. Logacheva, T. Kikiwada, O.S. Kozlova, M.V. Mat-
veeva, R.M. Sabirov,  O.A. Gusev. Kazan Federal University, Kazan, Russia. svt-
kuzn@gmail.com

The Ozobranchus jantseanus is a turtle leech capable of surviving after exposure 
to super-low temperatures, such as storage in liquid nitrogen. It is capable of 
long-term storage at temperatures as low as −90°C without losing viability. The 
leeches can endure repeated freeze-thaw cycles in the temperature range 20°C 
to -100°C. Though some organisms are able to stand extremely low tempera-
tures, only this species withstands extreme low temperatures without periods 
for acclimatisation. Further understanding of the genetic and molecular mecha-
nisms underlying such a unique ability would contribute to the development 
of new non-toxic protocols for cryopreservation of living cells and tissues of 
animals. In order to get new insights of the biomolecules defining the resis-
tance of the leech to low temperature, we performed whole-genome analysis of 
mRNA expression in several groups of leeches: control active animals, and in the 
process of recovery after complete freezing 30 minutes, 3 hours and 24 hours 
after freezing. Preliminary whole-genome analysis showed that the genome size 
is 110Mb- indicating that the O. jantseanus genome size is one of the smallest 
in the Annelida group. We have sequenced RNA libraries and assembled 34 
thousand sequences representing transcriptome of the leech. We have not ob-
served any drastic changes in gene expression in the “freezing-thawing” cycle. 

At the same time, more than 40% of the 100 most prevalent transcripts (by 
mRNA copy number) expressed in the leech, are represented by the products 
of unknown genes, likely contributing to the low-temperature resistance.  The 
work is performed according to the Russian Government Program of Competi-
tive Growth of KFU.
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P21  
Cold Storage of Isolated Hepatocytes: Effect of 
Trophic Factors In Preservation Solution.
A.Yu. Petrenko, D.V. Cherkashina, O.A. Semenchenko, E. Yu. Rogulskaya. Insti-
tute for Problems of Cryobiology and Cryomedicine of the National Academy of 
Sciences of Ukraine, Kharkov, Ukraine. payua@yahoo.com.

Supplementation with trophic factors (TF) of solutions for liver cold storage (CS) 
is a promising trend of cryobiology. Mesenchymal stromal cell conditioned me-
dia may be considered as a reach source of TF. The aim is to study TF effects on 
viability and metabolic activity of isolated rat hepatocytes during CS. Condi-
tioned media were obtained during human dermal mesenchymal stromal cell 
cultivation. They were concentrated and standardized by total protein content. 
Isolated rat hepatocytes were stored at 4°C for 72 hours with or without TF (10-
40µg of protein/ml). ELISA testing of TF content in conditioned media showed 
presence of HGF, EGF, VEGF, PDGF-BB, NGF-С, SCF, FGF-С, trace quantity of TNF-С 
and absence of TGF- С. CS led to a decrease of hepatocyte viability, metabolic 
activity and resistance to pro-oxidants. TF presence just slightly increased he-
patocyte viability and total metabolic activity after CS. This was accompanied 
by dose-dependent decrease of TBARS level and partial strengthening of cell 
resistance to exogenous H2O2. All these effects were not as pronounced as 
it was in whole liver study. Based on our data we consider that TF affect livers 
during CS predominantly via regulation of non-parenchymal cells providing cell 
cooperation and mediated answer of hepatocytes.

Funding: N/A
Conflict of Interests:  N/A

P22 
Effect of Sucrose, Trehalose and Glutamate on the 
Resistance to Ethanol of Frozen and Freeze-Dried 
Acclimated Oenological Lactobacillus Plantarum 
Strains.
B.M. Bravo-Ferrada, N. Brizuela, E. Gerbino, A. Gómez-Zavaglia, L. Semorile, E.E. 
Tymczyszyn. Laboratorio de Microbiología Molecular, Departamento de Ciencia 
y Tecnología, Universidad Nacional de Quilmes, Bernal, Center for Research and 
Development in Food Cryotecnology (CIDCA) (CCT-CONICET La Plata, UNLP), 
Argentina. angoza@qui.uc.pt. 

Lactobacillus plantarum is one of the species most widely used for malolactic 
fermentation in winemaking. Most of the strains are able to grow in the harsh 
wine environment, producing different metabolites that improve the organolep-
tic properties of wine. For this reason, optimizing the preservation conditions 
of oenological Lactobacillus plantarum strains is essential in winemaking. The 
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freezing and vitrification protocols cannot ensure biological safety since the con-
tainer caps are prone to leakage when plunged into liquid nitrogen. This study 
presents our newly developed cryopreservation method, based on aseptic and 
automatable vitrification in sealed French straws. Only bio-safe and chemically 
defined cryopreservation media are used. We have demonstrated on hPSCs that, 
despite additional constraints, our aseptic vitrification method is more efficient 
than conventional slow freezing. We can also conclude that hPSCs keep their 
biological properties after aseptic vitrification. Our technique appears as very 
promising for the storage and transportation of hPSCs or other cells, particularly 
when intended for clinical applications that require high standards of efficiency, 
safety and traceability. The adequacy of our results to the rapidly expanding field 
of cells-based research and clinical applications is very encouraging regarding 
the valorization potential.

Funding: Walloon Region, FP7 Health, University of Liege, FNRS.
Conflict of Interests: N/A 

P30 
Development of a New Syringe/Needle Accessible 
Cryovial for Storage of Human Injectable Vaccines 
and Immunotherapeutics Compatible with Sto-
rage Below -150°C and Use in All Clinical Envi-
ronments,
E.R. James1, S. Kakuda2, R. Grimwood3,4, R. Moore3,4, A.J.Ruben1, A.O.Awe1, H. 
Huang1, B.K.L. Sim1, R. Stafford1, A.K. Manoj1, T.L. Richie1, Y. Ueyama2, S.L. Hoff-
man1. 1Sanaria Inc, Rockville, MD, USA, 2Kobe Bio Robotix, Kobe, Japan, 3FluidX, 
Nether Alderley, United Kingdom, 4Nihon-FluidX, Kobe, Japan. ejames@sanaria.
com. 

Biopharmaceuticals comprising whole cryopreserved cells must be stored below 
-150°C to maintain stability and meet regulatory requirements. Such products 
include whole (eukaryotic) cell vaccines, cellular therapies and anti-cancer vac-
cines. Standard vials, sealed by septum/crimp top, are not suitable for storage 
below -80°C. Straws, ‘Cryotop’ and standard screw cap cryovials become open 
containers when accessed and must be handled in a sterile lab environment. 
A vial is needed that is user-friendly, maintains sterility during in-clinic dilution 
and syringe preparation in any environment, is compatible with high-through-
put automated fill-finish, and maintains integrity during cryopreservation and 
cold-chain distribution. A new-concept cryovial, being developed for the highly 
protective PfSPZ Vaccine against malaria currently undergoing clinical trials in 
Africa, Europe and the USA, that fulfills these requirements for use with cryo-
preserved human injectables, is presented. Essential features are an external-
thread, hollow cap that includes a TPE septum (co-molded in the cap), and 
secondary Air-Film foil seal that encloses a sterile space above the septum. At 
the immunization clinic, the cryovial is thawed and the Air-Film seal removed 
to access the septum. Diluent is added by needle/syringe through the septum 
and diluted vaccine withdrawn for injection in a manner identical to the use of 
standard vaccine vials.

Funding: N/A
Conflict of Interests: Employees of Sanaria Inc. 

P31 
Modelling Liquid Nitrogen Vapour Phase (LNVP) 
Cold Chain Distribution of Cryopreserved PfSPZ 
Vaccine for Malaria Elimination.
E.R. James, A. Ruben, A. Awe, H. Huang, S.L. Hoffman. Sanaria Inc, Rockville, 
MD, USA. ejames@sanaria.com. 

PfSPZ Vaccine, a highly-protective anti-P. falciparum (Pf) malaria vaccine cur-
rently undergoing clinical trials in the USA, Europe, and Africa, comprises at-
tenuated, cryopreserved sporozoites, will be distributed through a LNVP cold 
chain. We recently reported on a LNVP cold chain model for introducing PfSPZ 
Vaccine into the Expanded Program for Immunization (EPI) for children in Tan-
zania and found the distribution cost was no different from the distribution cost 
of any traditional (e.g. lyophilized) vaccine entering the EPI. PfSPZ Vaccine will 
be most effective for malaria elimination when deployed in mass administration 
campaigns involving all age groups. For countrywide mass coverage, new mod-
els that incorporate focal or sequential distribution campaigns based on zones, 
incorporating a zonal storage hub and direct delivery to immunization centers, 
are being developed. Population densities, geography, infrastructure and acces-
sibility, economics and seasonality of malaria transmission determine the timing 
of zone activation. LNVP cold chain distribution logistics models for a 3-dose 
regimen of PfSPZ Vaccine for Pf elimination are described. Defining components 
of the models are the number of doses/cryovial, the holding time and capacity 
of the LNVP dry shippers, the volume of, and rate of production of LN2, and the 
LN2 production equipment. These components will be adapted to suit specific 
local requirements.

Funding: N/A
Conflict of Interests: Employees of Sanaria Inc. 

P32 
Examining the Use of Concentrated Glycerol for 
Cryopreservation of Human Granulocytes.
A. Moss, A.Z. Higgins. School of Chemical, Biological and Environmental En-
gineering, Oregon State University, Beaverton, Oregon, USA. adam.higgins@
oregonstate.edu.

Although most previous studies of granulocyte cryopreservation have used di-
methyl sulfoxide (Me2SO) as the cryoprotectant, glycerol is generally consid-
ered to be less toxic, and concentrated glycerol has been used for decades for 
freezing erythrocytes. However, previous attempts to cryopreserve granulocytes 
using glycerol have not been successful. These studies have led to debate about 
whether glycerol is toxic to human granulocytes or simply difficult to load and 
remove due to the potential for osmotic damage. The purpose of this study was 
to re-examine the use of concentrated glycerol for granulocyte cryopreservation 
in the context of new cell membrane permeability data.  Two types of proce-
dures for loading 30% glycerol were designed based on membrane transport 
predictions: a novel two-step procedure involving the use of hypotonic carrier 
solution, and a conventional four-step procedure involving the use of isotonic 
carrier solution.  These methods were compared to cryopreservation in 10% 
Me2SO.  The two-step glycerol loading method yielded better results than the 
more time-consuming four-step glycerol loading method (cell recovery of 11% 
vs. 4%), but both glycerol methods were inferior to cryopreservation in 10% 

P26 
Antifreeze Activity of Xylomannan from Flammuli-
na Veltipes.
Yoshiyuki Matsuda1, Kazuhira Fujikawa1, Yoshihide Koide2, Noaki Arai3, Hidehisa 
Kawahara1. 1Department of Life science and Biotechnology, Kansai University, 
2Ichiei Co., 3KANEKA Co., Japan. k881863@kansai-u.ac.jp. 

Many organisms living in a low temperature environment have developed vari-
ous freeze tolerant mechanisms. One freezing tolerance strategy is the produc-
tion of antifreeze active materials. The antifreeze activities of AFPs from various 
organisms exhibit two different activities: the ice recrystallize (RI) activity; and 
the thermal hysteresis (TH) activity. Recently a non-protein antifreeze active 
substance that is known as xylomannan lipid, was discovered in freeze-tolerant 
Alaskan beetles (Upis ceramboides). The aim of the present study is purification 
and characterization of the xylomannan from the basidiomycete Flammulina 
veltipes having xylomannan in one component of the cell wall. The polysaccha-
ride from the cell wall of the fruiting body was extracted using successive hot 
extraction with water, 2% and 25% aqueous KOH. After dialysis, the extract was 
purified by using gel filtration chromatography. The RI activity was measured 
by the sucrose sandwich method. The purified polysaccharide has high-level 
RI activity (RI value =0.50, 0.5mg/ml). This RI activity could keep at constant 
after treating with various conditions, that is, storage at 4°C for one month, 
autoclave at 121°C for 20 minutes etc. Therefore, we expect this material will 
be used in a larger field than the usage of AFP.

Funding: N/A
Conflict of Interests:  N/A

P27 
Clinical Outcomes of Intracytoplasmic Sperm Inje-
ction Cycles with Fresh-Thawed or Frozen-Thawed 
Testicular Sperm from Azoospermia Patients.
Jin Young Kim. Mizmedi Hospital I-Dream laboratory, Seoul, Korea. kjyjoy1128@
nate.com.

Objective: To compare the clinical outcomes to collected on the day of fresh 
and frozen testicular sperm in azoospermia patients.  Design: A retrospective 
study. Materials and Methods: From January 2010 through December 2014, 
testicular biopsy was performed on 85 azoospermia patients. 36 cycles were 
performed with fresh testicular spermatozoa and 49 cycles with frozen-thawed 
testicular spermatozoa using ICSI. The fertilization rates (FR), early cleavage 
(EC), pregnancy rates (PR), and implantation were analysed. Embryo transfer 
was Day 2 to Day 3 after oocyte retrieval. All results were analyzed by using 
the Chi-square and student t-tests (P<0.05). Results: No statistically significant 
differences were noted in any of the parameters examined between ICSI cycles 
from fresh or frozen-thawed testicular spermatozoa. Results were fertilization 
(67% vs. 62%), early cleavage (25% vs. 21%), implantation (25% vs. 21%),  
pregnancy (48% vs. 47%), respectively. Conclusion: In this study, we examined 
the difference between fresh and frozen-thawed testicular sperm with regards 
to clinical outcomes. As results between two groups of clinical outcomes have 
no statistical difference, and  sperm damage due to cryoprotectant was not a 
greater influence in embryo development. Therefore, our results suggest that 
fresh testicular sperm retrieve difficult cycles before oocyte retrieval in frozen-

thawed testicular cycle procedure by decreasing oocyte exposure time by an 
observed optimal clinical outcome.

Funding: N/A
Conflict of Interests: N/A

P28 
Cryo-resistance in Relation with Lipid Compositi-
on in Sperm of Common Carp Cyprinus Carpio.
Y. Horokhovatskyi, S. Samples, B. Dzyuba, J. Cosson, O. Linhart, M. Rodina, P. 
Fedorov, M. Blecha. Faculty of Fisheries and Protection of Waters, Laboratory 
of Reproductive Physiology, University of South Bohemia in Ceske Budejovice, 
Czech Republic. horokhovatskyi@frov.jcu.cz. 

Different successful methods of carp (Cyprinus carpio) sperm cryopreservation 
are developed worldwide. However, individual sperm cryoresistance heteroge-
neity reduces efficacy of carp sperm cryobanking, required for the Czech Nation-
al program of conservation and utilization of farm animal genetic resources. In 
the present study we propose that cryoresistance of carp spermatozoa could be 
associated with the lipid composition of the sperm membrane. Sperm samples 
from 27 males, displaying at least 90% sperm motility were frozen/thawed ap-
plying the routine procedure used in fishery practice. Post thaw motility param-
eters analysis detects groups of “high” (30-50%, n=8), and “low” (5-10%, 
n=14) cryoresistance. Major lipid and phospholipid classes were determined 
by a thin layer chromatography. Fatty acid (FA) composition was determined 
by gas chromatography. The group of “high” cryoresistance shows significantly 
higher content of free FA than the “low” cryoresistance group. Gas chromatog-
raphy revealed significant differences in a percentage of 8 of 24 identified FA. 
The most interesting being arachidonic acid which was significantly lower in 
the “low” cryoresistance group. Observed differences should be considered for 
future elaboration of effective methods applied in carp sperm cryopreservation.

Funding: N/A
Conflict of Interests: N/A

P29 
Efficient Automatable and Aseptic Vitrification of 
Human Pluripotent Stem Cells Using Bio-Safe and 
Chemically Defined Media.
D. Connan1, F.J. Ectors2, J. Piret3, N. Antoine3, L. Grobet4. 1First Spin-off Project 
Leader VITRICELL, Embryology Unit, FARAH & GIGA, Faculty of Veterinary Medi-
cine, University of Liege, Belgium, 2Mammalian transgenic platforms, FARAH & 
GIGA, University of Liege, Belgium, 3Laboratory of Animal Histology, FARAH, 
Faculty of Veterinary Medicine, University of Liege, Belgium, 4Embryology Unit, 
FARAH & GIGA, Faculty of Veterinary Medicine, University of Liege, Belgium. 
Fabien.Ectors@ulg.ac.be. 

Human pluripotent stem cells (hPSCs) are considered as a novel reference bio-
material for biomedical research and cell-based therapies. However, their use in 
clinics requires efficient and bio-safe handling. Cryopreservation is an obligate 
key step of storage and transportation during which the cells undergo extreme 
physical and chemical conditions that causes them to be prone to alter their 
viability as well as their biological properties. Moreover, commonly used slow 
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Aim: To evaluate the experience with the cryobiology part of the e-learning 
course used in blended learning of the elective subject: Basis of Harvest and 
Preservation of Tissues. Methods: The cryobiology part of the course consists of 
presentations and/or texts dealing with mechanisms of freezing damage and 
cryoprotection, cryopreservation of cell suspension, low-temperature preserva-
tion of tissues and organs, and quality and safety aspects of the processing of 
cells and tissues. The part is followed with the short test containing 5 ques-
tions selected randomly from a bank of questions. The same bank generates 
also 5 questions included in the final test consisting of 15 questions. A data-
base to archive seminar theses is included as well. The course is owned by the 
Charles University in Prague and its use is free of charge for Czech academic 
institutions. Results: The course was verified on a group of 32 Czech speak-
ing and 14 English speaking students from different countries (Greece, FRG, 
Ireland, Malaysia, Norway, UK). All students completed the course, however 
the cryobiology part was found to be the most difficult as 8 students had to 
repeat the short tests. Conclusion: The course can be recommended to become 
a standard part of the undergraduate teaching programme.

Funding: The paper was supported by the project number: 
CZ.1.07/2.200/15.0164
Conflict of Interests: N/A

P37  
Characterization of Cryoprotectants Ternary Mix-
ture According to Cooling Rates.
S. Bechoua1, H. Simonin2, M. Akaffou2, J.M.P. Cornet2. 1Laboratoire de Biologie 
de la Reproduction, CHU de Dijon, Université de Dijon, Dijon, France. 2UMR 
Procédés Alimentaires et Microbiologiques (PAM), Equipe Procédés Microbi-
ologiques et Biotechnologiques (PMB), Université de Bourgogne/AGROSUP, 
Dijon, France. helene.simonin@agrosupdijon.fr.

Ice formation is a major concern during cryopreservation protocols. Cryopro-
tectants are used to avoid crystallization either inside cells (slow freezing) or in 
the whole sample (vitrification). They are utilized as a mixture that contains at 
least one permeant and one non-permeant cryoprotectant. During vitrification, 
a polymer is added to the mixture in order to increase its viscosity. The goal of 
this study was twofold: (i) to characterize, using calorimetry, the state of ternary 
mixtures (sucrose/ethylene glycol (EG)/Ficoll) after different cooling rates; and 
(ii) to apply the above protocols to a cell model K562 human leukaemic cells. 
The mixtures alone were loaded in calorimetry pans and cooled either in liquid 
N2 or N2 vapour before being introduced in the calorimeter chamber at -150°C. 
Then, the samples were analyzed during rapid warming. In parallel, K562 cells 
were frozen in straws at different cooling rates, thawed and their viability as-
sessed. We found that whatever the cooling rate applied, the cryoprotectants 
mixtures displayed both crystalized and vitrified states. In addition, the propor-
tion of the vitrification state increased with EG concentration. However, high 
concentration of EG leads to lower Tg value. These results could explain the cell 
survival rates observed for K562 cells after thawing.

Funding:  Burgundy Region (France).
Conflict of Interests:  N/A

P38 
Modelling of Product Loss and Freezing Process in 
Protein Freezing.
J. Heidingsfelder, H. Reinsch. Institut für Luft- und Kältetechnik gemeinnützige 
Gesellschaft mbH, Dresden, Germany. Johannes.Heidingsfelder@ilkdresden.de.

The biotechnological production of recombinant proteins often requires a 
freezing step to ensure long-term product stability for storage and transport 
processes. Unfortunately, the freezing process itself is associated with complex 
processes that may influence the product stability in a drastic manner. Thus, the 
optimization of freezing steps in the downstream processing chain of biophar-
maceuticals is highly important to minimize the loss of these valuable goods. 
Mathematical modelling as an instrument for the prediction of product stability 
can be used to speed-up those optimization processes. This study analyses the 
spatiotemporal temperature distribution and the ice growth during the freezing 
process as well as the spatial distributions of protein and other components 
of the intermediate medium to predict the product loss. The experimental ap-
proach considers different scenarios. In all cases, the model assumptions were 
verified by comparing the prediction results to measured data of the residual 
local enzyme activity after quick-freezing of the bottled horseradish peroxidase-
intermediate. A close correlation indicates that the product loss is only predict-
able on basis of concentration measurements. Statistical modelling on the basis 
of the spatial mass distribution was found to be a strong and effective tool 
for the prediction and minimization of product loss in pharmaceutical freezing 
steps.

Funding: Federal Ministry of Economics and Technology.
Conflict of Interests: N/A

P39 
Measurement of Grouped Solute Osmotic Virial 
Coefficient for Human Umbilical Vein Endothelial 
Cells.
M.W. Zielinski1,2, L.E. McGann2, J.A. Nychka1, J.A.W. Elliott1,2. 1Department of 
Chemical and Materials Engineering, University of Alberta, 2Department of 
Laboratory Medicine and Pathology, University of Alberta, Canada. michalz@
ualberta.ca.

Accurate modelling of cellular osmotic behaviour during cryopreservation re-
quires calculating both water and permeating solute chemical potentials both 
inside and outside the cell. These calculations are carried out using thermody-
namic solution theories, which compute chemical potentials from solution com-
positions. The composition of the extracellular solution is generally known and 
controlled. However, the exact composition of the cytoplasm is not accessible, 
making intracellular chemical potentials difficult to calculate without resorting 
to an ideal dilute assumption. We have previously developed and demonstrated 
the accuracy of a non-ideal solution theory based on the osmotic virial equa-
tion [Elliott et al., J Phys Chem B, 2007; Zielinski et al., Cryobiology, 2014]. We 
have also previously shown that, when using the osmotic virial approach, in-
tracellular chemical potentials can be calculated by representing the cytoplasm 
with a single “grouped” solute; however, one must know the grouped-solute 
osmotic virial coefficients. While a technique using Boyle van Hoff measure-
ments has been developed and used to measure such coefficients previously 

Me2SO (cell recovery of 33%).  These results suggest that prolonged exposure 
to glycerol is toxic to human granulocytes.

Funding: This work was supported by a National Science Foundation grant to 
A.Z.H. (Grant No.1150861).
Conflict of Interests: N/A

P33 
Fish Sperm Storage Before Freezing: the Effect on 
Ability for Volume Changes and Cryoresistance.
O. Bondarenko1, G. Yamaner2, S. Repina3, Y. Cherkashina3, O. Nardid3, I. 
Horokhovatskyi1, B. Dzyuba1. 1University of South Bohemia in České Budějovice, 
Faculty of Fisheries and Protection of Waters, South Bohemian Research Cen-
ter of Aquaculture and Biodiversity of Hydrocenoses, Vodňany, Czech Republic, 
2Istanbul University, Faculty of Fisheries, Aquaculture Department, Beyazit/Emi-
nonu, Istanbul, Turkey, 3Institute for Problems of Cryobiology and Cryomedicine 
of the National Academy of Sciences Ukraine, Kharkov, Ukraine. obondarenko@
frov.jcu.cz.

Understanding the processes that are ongoing during fish sperm storage are 
important for effective cryobanking as sites of sperm collection and cryopreser-
vation are frequently spatially distributed. Determination of the relationship 
between storage time, osmoresistance and cryoresistance was the aim of our 
study. Sperm was collected by routine methods after hormonal treatment and 
kept in plastic tubes for 24 hours at 4°C. In the study we determined the ability 
of sperm to swell (determined by nephelometry), amount of intracellular free 
water (evaluated by EPR spin probe method) and cryoresistancein carp and 
sterlet before and after storage. Our results show that storage lead to the de-
creasing of motility parameters in carp, but not in sterlet sperm. Parameters of 
sperm swelling and free water quantity were not changed in carp sperm stor-
age. However, significant increases in free water quantity as well as gathering 
the ability to swell were observed in stored sterlet sperm. No significant changes 
in sperm cryoresistance were determined in both species. These results allow us 
to conclude that sperm short-term storage does not affect sperm cryoresistance 
in studied fish species. Nevertheless, acquisition of sterlet sperm ability to swell 
speculatively could be considered a harmful factor for sperm cryoresistance de-
crease during long-term storage before cryopreservation.

Funding: The study was financially supported by the Ministry of Educa-
tion, Youth and Sports of the Czech Republic - projects „CENAKVA“ (No. 
CZ.1.05/2.1.00/01.0024),  “CENAKVA II“ (No. LO1205 under the NPU I 
program), COST (No. LD14119) and by the Czech Science Foundation (No. 
P502/12/1973 and P502/15-12034S).
Conflict of Interests: N/A

P34 
Effective Method for In Vitro Culture of Cryopre-
served Ovine Ovarian Tissue
A.Seisenbayeva, Y. Toishibekov, U. Iglmanov, B. Katubayeva, B. Valiyeva. Institute 
of Experimental Biology named after F. Mukhamed Aliyev, Kazakhstan. S_aker-
ke@mail.ru. 

Today cryopreservation of ovarian tissue is used as a method for preservation 
of reproductive function of women, as well as for preservation of genetic mate-

rial of rare, endangered species, and rare breeds of domestic animals. The aim 
of this study was to compare the effectiveness in difference of in vitro culture 
medias on morphology of cryopreserved ovine ovarian tissue by a slow-freezing 
protocol with 1.5m dimethyl sulfoxide (Me2SO). Ovaries were collected from in-
digenous Chuyi sheep breeds and immediately transported to the laboratory in 
a thermostatic container at 30°C within 1 hour of collection.  Pieces of ovarian 
tissue were frozen and warmed. Fresh and freezing tissue pieces were randomly 
distributed into 12 groups for further culture: 1) TCM 199 + 10% FBS; 2) TCM 
199 + 10% native ovine serum (NOS); 3) TCM-HEPES + 10% FBS; 4) TCM-
HEPES+ 10% NOS; 5) DMEM + 10% FBS; 6) DMEM + 10% NOS; with and 
without FSH. After 7 days cultured, the effect of difference on culture media on 
ovarian tissue morphology was evaluated by histological examination of hema-
totoxillin and eosin stain and analysed by light microscopy. The best result was 
observed when freezing ovarian tissue was cultured in a culture medium with 
hormones rather than without hormones.

Funding: Ministry of Education and Science of the Republic of Kazakhstan. 
Conflict of Interests: N/A

P35 
Towards Large Scale Expression of Antifreeze 
Proteins for Cryobiology Applications.
V. Sirotinskaya, I. Braslavsky. The Hebrew University of Jerusalem, Jerusalem, 
Israel. vera.sirotinskay@mail.huji.ac.il. 

Antifreeze proteins (AFPs) have evolved in various organisms that permit their 
survival in subzero environments by controlling the growth of ice crystals in their 
body fluids. AFPs possess a vast potential in cryopreservation of cells, tissues 
and organs. The gap between the evident potential of AFPs and their actual 
applications arises from the lack of sufficient availability and high cost of these 
proteins. Our research focuses on production of AFPs, which comprise expres-
sion and utilization of the AFPs on a large scale. Fed-batch fermentation tech-
nique was employed to obtain high cell density cultures of E. coli strain BL21 
producing a recombinant AFP type III, ocean pout AFP. The growth conditions 
necessary to maximize recombinant protein yields were determined. The initial 
result of the volumetric yield of recombinant AFP type III was 150mg/L. The 
increase in volumetric productivity of the fermentation process was more than 
10 times fold, compared to shake flask conditions (13mg/L of purified product). 
Other AFPs will be produced in the same way, and we aim to further improve 
the yield. Such amounts of proteins already allow multi ml volume experiments 
to be performed. The experiments in tissue cryopreservation will be conducted 
with a variety AFP types.

Funding: ERC.
Conflict of Interests:  N/A

P36 
Cryobiology in the E-Learning Course for Medical 
Students: Three-Year Experience.
P. Měřička1, L. Štěrba1, H. Straková1, P. Navrátil2, B. Honegrová1, D. Brandejs1. 
1Tissue Bank University Hospital Hradec, Czech Republic 2Regional Transplanta-
tion Centre, Dept. of Urology, Charles University, Prague, Czech Republic. pavel.
mericka@fnhk.cz.
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biopolymer (PP50) that permeates plasma membranes. Additionally, the func-
tional and structural effects of this polymer on an osteosarcoma cell line were 
analyzed. PP-50 was shown to mimic the membrane permeabilizing activity 
of viral and bacterial peptides, improving the cryopreservation of mammalian 
cells when transporting sugar across cell membranes. Finally, PP-50 showed no 
negative cellular effects on cell viability, membrane integrity and cell morphol-
ogy, which is a critical characteristic of polymers towards use in cryopreservation 
and biomedical applications.  

Funding: N/A
Conflict of Interests: N/A

P43 
The Effect of Light Spectral Quality on Cryopre-
servation Success of Potato (Solanum Tuberosum 
L.) Shoot Tips
J. Edesi1,2, K. Kotkas2, A.M. Pirttilä1, H. Häggman1. 1University of Oulu, Genetic 
and Physiology, Oulu, Finland, 2Estonian Crop Research Institute (ECRI), Depart-
ment of Plant Biotechnology EVIKA, Saku, Harjumaa, Estonia. Jaanika.Edesi@
oulu.fi.

It is well known that non-cryogenic factors play a significant role affecting the 
cryopreservation success of plant germplasm. One of the most important factors 
affecting plant growth and development is light. Besides intensity, the compo-
sition of light spectra provides information for plants that affect growth and 
morphogenesis. Therefore, we studied the effect of different light qualities on 
the cryopreservation success of five potato cultivars. The light qualities studied, 
both pre and post-cryopreservation, were: cool white fluorescent light (CW), 
warm white light (HQI), blue LEDs (B), red LEDs (R), red with 10% of blue (RB), 
RBF – red with 10% of blue including 20 % of far-red LEDs and white LEDs. The 
results show that both pre and post-cryopreservation light spectra have a sig-
nificant effect on both survival and regeneration of potato shoot tips. Therefore, 
the modification of light spectral quality may be a promising tool for increasing 
the survival and regeneration into new plants after cryopreservation. The pres-
ent study emphasizes the importance of non-cryogenic factors, especially the 
light spectral quality on cryopreservation success of plant germplasm.

Funding: N/A
Conflict of Interests: N/A

P44 
Cryopreservation of Mesenchymal Stromal Cells 
within Scaffolds derived from Skeletons of Marine 
Sponge Ianthella Basta. 
V.V. Mutsenko, O.Yu. Rogulska, D.N. Tarusin, Yu.A. Petrenko, H. Ehrlih, A.Yu. 
Petrenko. Institute for Problems of Cryobiology and Cryomedicine of National 
Academy of Sciences of Ukraine, Kharkov, Ukraine. v.v.muzenko@gmail.com.

State-of-the-art in tissue engineering where mesenchymal stromal cells are 
the most in demand cell component make actual cryopreservation of ready-to-
use tissue-like scaffolds. In this approach, the time from the clinical request to 
providing a necessary tissue-engineered implant is significantly reduced. In the 
present work, chitin scaffolds were obtained from skeletons of marine sponge 

Ianthella Basta and their biocompatibility with human mesenchymal stromal 
cells was shown for the first time. Cryopreservation of the cell-seeded scaffolds 
with application of conventional protocol (slow cooling/rapid thawing, 10% 
Me2SO and 20% FBS) demonstrated high cryosensitivity of the adherent cells. 
Some cryobiological approaches such as ice seeding, sucrose pretreatment, etc, 
were used to improve the efficiency of cryopreservation protocol. The combina-
tion of these approaches enabled to us to enhance viability rate and maintain 
multilineage differentiation potential of MSCs after growth and cryopreserva-
tion within skeletons of marine sponge Ianthella Basta.

Funding: N/A
Conflict of Interests: N/A

P45 
The Application of Perfusion Bioreactors for the 
Development and Cryopreservation of Mesenchy-
mal Stromal Cells (MSCs) Based Tissue-Enginee-
red Constructs 
Y. Petrenko1, D. Wendt2, I.Martin2. 1Dept. of Biochemistry, Institute for Problems 
of Cryobiology and Cryomedicine NAS Ukraine, Kharkov, Ukraine. 2Tissue Engi-
neering Laboratory, Dept. of Biomedicine, University Hospital Basel, Basel, Swit-
zerland. yu.a.petrenko@gmail.com.

The aim of the study was to assess the promise of bioreactor application for 
the cryopreservation of MSCs within 3-D collagen-based scaffolds. Human adi-
pose tissue MSCs seeded into 3-D porous collagen-based scaffolds (Optimaix, 
Matricel) were cryopreserved following 1-7 days of expansion in either con-
ventional static conditions or oscillating perfusion bioreactors. Cryopreservation 
was prepared with 10% Me2SO and 20% FBS using the cooling rate 1°/min. 
Viability, cell number and recovery rate of cells were assessed on day 0, day 1 
and day 4 post-thaw. The application of perfusion bioreactors for 3-D cultures 
of MSCs prior to cryopreservation resulted in 40% higher cell numbers after 1 
week, compared to conventional static conditions.  The viability of MSCs within 
scaffolds, cultured for 7 days prior to cryopreservation, was significantly lower 
than in those constructs, where MSCs were cultured in scaffolds for 24 hours. 
However, the loss in the total cell number was lower in 7-day cultures, compared 
to 24-hour groups, which might be connected with accumulation of extracel-
lular matrix. The application of perfusion bioreactor systems as a controlled en-
vironment for saturation and removal of cryoprotectants to/from MSCs-based 
tissue-engineered constructs resulted in 10% increase of cells viability after 
cryopreservation, when compared to uncontrolled static conditions.

Funding: SNF-No.: IZK0Z3_158187
Conflict of Interests: N/A

P46 
Beyond Membrane Integrity: Assessing the Functi-
onality of Human Umbilical Vein Endothelial Cells 
Following Cryopreservation.
Leah A. Marquez-Curtis, Locksley E. McGann, Janet A. W. Elliott. Departments of 
Chemical and Materials Engineering, and Laboratory Medicine and Pathology, 
University of Alberta, Canada. marquezc@ualberta.ca.

[Ross-Rodriguez et al., Biopreservation and Biobanking, 2012], this technique 
has low precision. Herein we present a new, more precise method to measure 
the intracellular grouped-solute osmotic virial coefficients using measurements 
of equilibrium cell volume in the presence of permeating solutes.

Funding: This work was funded by the Canadian Institutes of Health Research 
(CIHR) (MOP 86492, INO 126778, INO 131572, MOP 133684), the Natural 
Sciences and Engineering Research Council (NSERC) of Canada, the University 
of Alberta, and Alberta Innovates Technology Futures. J.A.W. Elliott holds a 
Canada Research Chair in Thermodynamics.
Conflict of Interests: N/A

P40 
Effect of Antioxidants and Packaging System On 
Structural Features and Functional Donkey Cry-
opreserved Sperm.
L.A. Pareja1, R. O. Camargo2. 1Universidad CES, 2Universidad Nacional de Co-
lombia, Bogota, Colombia. apareja@ces.edu.co.

In Colombia, donkeys are used for their ability to drive and load, also in breeding 
to obtain mules, which are employed for their work on farms and for recreation-
al riding and exhibition. However, the small population of certified breeders in 
our country has caused them to be in danger of inbreeding. Therefore, the objec-
tive of this research was to establish an effective cryopreservation protocol as a 
strategy of conservation. While evaluating the effects of antioxidants quercetin 
and vitamin E in using the packing system of straws of 0.25ml and 0.5ml on 
the structural and functional characteristics of post-thaw donkey sperm. It was 
found that the system of packaging in straws of 0.25ml allows better results on 
the mobility, structural and functional donkey sperm traits, compared with 0.5ml 
straws and adding 0.25mm antioxidant quercetin or vitamin E 200um enhances 
this effect. On the other hand, it was found that there is a strong effect of the 
breeder on the sperm characteristics post-thaw, which is independent of the 
cryopreservation protocol and such variability to cryotolerance is not related to 
the antioxidant capacity of seminal plasma, explained by TEAC technique or the 
lipid peroxidation of plasma membranes.

Funding: Cenired.
Conflict of Interests: N/A

P41 
Influence of Cryopreserved Mesenchymal Stem 
Cells of Placenta on Glucose Homeostasis in Rats 
with Experimental Diabetes Mellitus.
M.Yu. Domina, Yu.A. Domin. Kharkov Medical Academy of Postdiploma Educa-
tion, Kharkov, Ukraine. maria.domina@gmail.com.

Studies conducted on adult laboratory male Wistar rats with experimental 
diabetes mellitus initial weight 130 - 160 g. Rats were kept under standard 
vivarium conditions with a 12 hour daylight, air temperature was  20-25 ° C, 
relative humidity - 50 -55%. The rats’ insulin resistance was modelled for ten 
weeks via a high-calorie diet, which consisted of 15% fat, 25% sucrose, 1% 
cholic acid; 59.0% is the standard food recommended for this animals. Intact 
animals within ten weeks were receiving the standard diet of the vivarium. After 

four weeks rats that received the high-calorie diet, were given a citrate solu-
tion intraperitoneally of  streptozotocin at 25 mg / kg of body weight once a 
week for two weeks; control animals received intraperitoneally citrate buffer. 
Seven days after the last injection of streptozotocin, the animals were divided 
into experimental groups: intact animals, rats with DM which received placebo 
and  rats with diabetes mellitus which received CMSC. Glucose homeostasis 
in experimental animals was evaluated in indicators of basal glycemia during 
glucose tolerance test (3 g per kg body weight) and a short insulin test (0.5 U / 
kg body weight). CMSC were injected intravenous and  intravitreal at a concen-
tration of 20x10С  to control animals and rats with  diabetes mellitus induced 
by streptozotocin and high-calorie diet. Rats group „“Diabetes + placebo““ 
received placebo (solvent) of the corresponding volume in a same way. Results: 
The result of this experiment established that the injection of streptozotocin, 
rats, which were in the high-calorie diet, have got to development of insulin 
deficiency. It  was confirmed  by increased levels of basal glucose compared 
to control animals, respectively 8,35 ± 0,18 mmol / l and  4,92 ± 0.21 mmol 
/ l. At the same time, indicators of postprandial hyperglycemia in experimental 
rats confirmed the development of insulin resistance and glucose intolerance 
6,86 ± 0,26 and 11,85 ± 0,56 mmol / l. that allows you to verify that they 
have type 2 diabetes. Intravitreal  and  intravenous injection of CMSCs to rats 
with DM inhibits development of  insulin resistance. Confirmed by reduction 
of basal hyperglycemia relative to placebo group, respectively,  7,18 ± 0,37 
and  9,50 ± 0,36 mmol / L. Development of insulin resistance in rats with 
diabetes mellitus accompanied by a deterioration of carbohydrate tolerance, as 
evidenced by higher rates of postprandial hyperglycemia 11,85 ± 0,56 mmol / 
l min and area under the glycemic curve 1939,7 ± 119,6 mmol / l min during 
of intraperitoneal glucose tolerance test in comparison with non-diabetic group 
of animals  (6,86 ± 0,26 mmol / liter) 903,6 ± 23,5 mmol / l. The use of CMSC 
helped weaken intolerance to carbohydrates in diabetic rats, as indicated by less 
pronounced rise of  glycemic curves and significant difference of area under the 
glycemic curve compared with a group of diabetic animals treated with placebo, 
respectively, 1333 ± 57,9 and 1939,7 ± 119,6 mmol / l. Conclusions: the use of 
CMSC improved  glucose homeostasis, decreasing basal hyperglycemia, glucose 
intolerance, insulin concentration and fructosamine inblood  serum of rats with 
type 2 diabetes.

Funding: N/A
Conflict of Interests: N/A

P42 
Membrane Permeabilisation for the Cryopre-
servation of Mammalian Cells.
S.A. Mercado, N.K.H. Slater. Department of Chemical Engineering and Biotech-
nology, University of Cambridge, Cambridge, United Kingdom. sm956@cam.
ac.uk.

Cryopreservation techniques are essential for long-term maintenance of cell 
properties in medical applications, including fertility treatments and cancer 
therapies. Currently, the state of the art in cryopreservation relies on the us-
age of dimethyl sulfoxide and other toxic cryoprotectants that exhibit several 
disadvantages such as high toxicity. However, studies have also shown the use 
of disaccharides along with amphipathic biopolymers in improving the survival 
of cryopreserved mammalian cells in a non-toxic manner. In this work, a mecha-
nism targeting the delivery of trehalose into cells for improved cryopreservation 
has been studied. This method involves the use of amphipathic pH-responsive 
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Pierre Bruyere1. 1Université de Lyon, VetAgro Sup – Campus Vétérinaire de Lyon, 
Lyon, France. 2Marcy-l‘Etoile, France, 3Université Paris Descartes, Paris, France: 
(PRES Sorbonne Paris Cité); Paris ; France. hugo.desnos@vetagro-sup.fr. 

Protein extracts from Pseudomonas syringae were previously reported to be able 
to induce ice crystallization in biological samples during DSC (Differential Scan-
ning Calorimetry) experiments. However, their use in a closed system (i.e. sealed 
capsules) to reproduce the usual “seeding” step, required to optimize cell dehy-
dration, was not widely explored. This work evaluates the interest of SnoMax® 
(York-Snow), a commercial preparation containing inactivated Pseudomonas sy-
ringae in cryobiology experiments, especially to define its optimal conditions of 
use in DSC studies on slow-freezing protocols. This study was conducted with a 
DSC-Diamond (Perkin-Elmer). The influence of five SnoMax concentrations (0 to 
1000mg/L) on the crystallization temperature Tc was evaluated in pure water at 
various cooling rates (-0.5 to -40°C/min). We concluded that only a small SnoMax 
proportion is sufficient to substantially reduce supercooling. We also noticed that 
the cooling rate influences neither crystallization temperature, nor ice quantity. 
Besides, crystallization enthalpy ∆Hc and end of melting temperature Tm were not 
significantly modified by SnoMax. The effect of SnoMax was also evaluated in the 
presence of cryoprotectant and more complex solutions. Four SnoMax concentra-
tions (0 to 1000mg/L) were added to water with 10%(v/v)Me2SO and to IMV 
holding medium, with or without 10%(v/v)Me2SO. SnoMax action was not af-
fected by cryoprotectant addition or the presence of numerous substances within 
IMV. Thus, SnoMax is a convenient tool to reproducibly control Tc without major 
changes in other values obtained in DSC experiments.

Funding: CRB-ANIM (ANR11-INBS-0003) INSERM U1148.
Conflict of Interests: N/A

P51 
From Surface to Depth: Semithin and Ultrastructu-
re Study Following Rat Whole Ovary Vitrification.
Rouhollah Fathi1, Mojtaba Rezazadeh Valojerdi1,2, Mojdeh Salehnia2. 1Depart-
ment of Embryology at Reproductive Biomedicine Research Center, Royan 
Institute for Reproductive Biomedicine, ACECR, Tehran, Iran, 2Department of 
Anatomy, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran.

Background: Ovarian tissue cryopreservation is a way in preservation of sex 
cells and fertility preservation in cases of prepubescent  girls, and women with 
sterility attributed to chemotherapy, radiotherapy, genetic disorders or specific 
disease. Aim: The aim of this study was to evaluate the structure of ovaries and 
ultra-structure of the initial follicles of rat whole ovaries after cryopreservation 
by vitrification method. Materials and Methods:  In this study we in-
vestigated the effects of ovarian vitrification by using the appropriate previ-
ously determined Cryopin method. Each experiment was repeated 5 times 
and 7 groups of rat ovaries were divided on the basis of different cryopro-
tectant combinations as follows: Control (non-vitrified), VI (EG+Me2SO), VII 
(EG+PROH), VIII (Me2SO+PROH), VIV (EG+Me2SO+0.25mol/lit Sucrose), VV 
(EG+PROH+0.25mol/lit Sucrose) and VVI (Me2SO+PROH+0.25mol/lit Sucrose). 
All solutions checked with their related toxicity test (TI, TII, TIII, TIV, TV and TVI 
groups). These groups were evaluated by standard histology techniques (H&E) 
and detailed semi and ultrathin study. Also, apoptosis incidence was studied by 
using anti-active caspase3 kit in all groups. Results and Conclusion: The results 
of this study showed that a combination of EG + Me2SO and sucrose was more 
suited for follicular preservation, in particular at the initial stage relatively could 

restore follicular development and ovarian function after autotransplantation. In 
fact, structural change evaluation without ultra-study doesn’t cause us to reach 
a real result and comparison. It may change the interpretation of data and the 
outcome of research. 

Funding: CRB-ANIM (ANR11-INBS-0003) INSERM U1148
Conflict of Interests: N/A

P52 
Long-Living Hibernators: The First Glance on the 
Genome’s Structure and Activity in Edible Dormice.
G.R. Gazizova, O.V. Tyapkina, M.D. Logacheva, L.F. Nurullin, I.M. Vikhlyantsev, 
A. Ishihara, N. Ishioka, O.A. Gusev. Kazan Federal University, Kazan, Russia.  
grgazizova@gmail.com. 

Hibernation is a unique adaptive way of survival in extreme environmental 
conditions where mammalians decrease their metabolic rate and demonstrate 
physical inactivity for prolonged periods of time (6-8 months). Remarkably, 
some hibernating animals have the ability to avoid muscle disuse atrophy in 
response to immobilization. To identify common molecular pathways of the pro-
tective musculoskeletal adaptation and genome structure in hibernator edible 
dormouse (Glis glis), whole-genome analysis of mRNA expression in muscles 
(m. soleus) and lumbar spinal cord samples was conducted. Two groups of 
the dormice were examined: active animals and animals immobilized for two 
weeks in the laboratory. Coupled with genome DNA sequencing provided x10 
coverage of the estimated genome, we have sequenced RNA libraries and as-
sembled 48,010 sequences representing transcriptome of the dormice. Gene 
expression of the key muscle proteins and muscle atrophy markers was ana-
lyzed. Actin was differentially over-expressed in 15 times and myosin proteins 
over-expressed in 3-9 times while titin and troponin showed no changes in 
their expression. MuRF1 was down-regulated and MAFbx revealed no changes 
in mRNA expression. In corroboration to the gene expression data, edible dor-
mouse demonstrated minimal morphological evidence for muscle disuse atro-
phy during physical inactivity. The work is performed according to the Russian 
Government Program of Competitive Growth of KFU and supported by JSPS_a 
С14-04-92116.

Funding: N/A
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P53 
Relationship Between Casa Motility And Kinetic 
Parameters On Bull Fertility.
Inanc Muhammed Enes, Tekin Koray, Daskin Ali. Department of Reproduction and 
Artificial Insemination, University of Ankara, Turkey. enesinanc@hotmail.com.

Prediction of male fertility is based on post-thaw computer assisted sperm analysis 
(CASA) with motility, but systems also provide objective data for thousands of 
sperm tracks. However, these parameters are not widely used by spermatology 
laboratories or bull centers. Therefore, we aim to examine the relationship be-
tween motility and kinetic parameters on fertility.  A total of ninety straws from five 
Simmental bulls (18 ejaculates from each) were evaluated for this study. Frozen 
straws were thawed in a water bath (37°C/30 seconds) for sperm assessment. 
Percentages of progressive and total motility, kinematic parameters (VCL, VSL, 

The assessment of cell membrane integrity is one of the most widely used meth-
ods to measure viability after cryopreservation of cells such as human umbilical 
vein endothelial cells (HUVECs). However, because cells can undergo biological 
alterations during the freeze/thaw process, it is important to evaluate not only 
viability but also cell function following cryopreservation. The tube-formation as-
say is a simple and well-established in vitro assay of angiogenesis based on 
the ability of endothelial cells to form three-dimensional capillary-like tubular 
structures, when cultured on a reconstituted basement membrane (Matrigel). We 
compared the membrane integrity (measured by flow cytometry) and tube-for-
mation ability of HUVEC suspensions exposed to cryoprotectants, cooled at 1°C/
min to various sub-zero temperatures, and plunged directly into liquid nitrogen. 
Cells were quickly thawed, the cryoprotectants were removed by serial dilution, 
and the cells plated on Matrigel. We found that although membrane integrity 
correlated with the extent of tube formation, it overestimated the in vitro ability 
of HUVECs to form tubules in a matrix. Our findings underscore the importance 
of simultaneous assessment of membrane integrity and cellular function post-
cryopreservation, and substantiate the recommendation of others for rescue of 
cells from freeze/thaw-associated injury and expansion of functional cells.

Funding: This work was supported by research grants from the Canadian In-
stitutes of Health Research (CIHR OGBF INO 126778, INO 131572 and MOP 
133684). J.A.W. Elliot holds a Canada Research Chair in Thermodynamics. 
Conflict of Interests:  N/A

P47 
Measuring and Manipulating the Supercooling 
Ability of Solutions.
P.W. Wilson. University of Tasmania, Tasmania, Australia. peter.w.wilson@utas.
edu.au.

The process of water, or aqueous solutions, being cooled, becoming supercooled, 
nucleating and subsequently forming ice will be discussed. The stochastic nature 
of ice nucleation makes measurement of the supercooling point difficult unless 
carried out many times on the same sample. What inherent spread of nucleation 
temperatures should we expect? I will also discuss some cold-hardy organisms 
that utilise supercooling, and some that do not, in order to gain insight into 
how the nucleation event may be manipulated. For example, polar fishes have 
small ice crystals inside them and are both freeze tolerant and freeze avoiding 
at the same time.

Funding:  N/A
Conflict of Interests: N/A

P48 
Investigation of Water and Cryoprotectant Mo-
lecule Transfer Through Common Carp (Cyprinus 
carpio, L.) Spermatozoa Membranes.
Anton Puhovkin, Kopeika Evgeny. Institute for Problems for Cryobiology and 
Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine. 
antonpugovkin@mail.ru.

Cryopreservation is usually used for the long-term preservation of fish genetic 
material. To properly select the conditions of cryopreservation, it is necessary 

to take into account the sperm parameters characterizing their osmotic toler-
ance. Osmotic reaction of spermatozoa was studied using spectrophotometric 
methods developed by us on the basis of data concerning light transmission 
dynamics of cell suspensions placed into distilled water, solutions of NaCl or 
0.8m solutions 1,2-propanediol (1,2-PD), glycerol (GL), ethyleneglycol (EG) and 
dimethylsulfoxide (Me2SO), prepared with 0.12m NaCl solution. Also, we mea-
sured time of osmotic equilibrium establishment for incubated in 0.05m NaCl 
spermatozoa, pre-mixed 1:1 (v/v) with a solutions of cryoprotectant. The char-
acteristic time (t) of EG, Me2SO and 1,2-PD penetration has amounted about 
50s within 14-16°C and about 15s within 28-30°C. For GL, t was about 100 
seconds and 60-80 seconds, respectively. Membrane permeability coefficients, 
activation energy of water and cryoprotectant molecules transfer, and osmotic 
resistance of spermatozoa were also estimated. Developed approaches allow 
us to study the osmotic tolerance of some freshwater fish spermatozoa, and 
they also can be used as a simple and quick test of the functional state of cell 
membranes. The obtained results facilitate the reasonable choice of cryoprotec-
tive media and sperm cryopreservation programs.

Funding: N/A
Conflict of Interests: N/A

P49 
Cryopreservation of Rabbit Sperm in Synthetic 
Media.
Lucie Gavin-Plagne1,2, Loris Commin1, Pierre Bruyère1, Thierry Joly1,2, Samuel 
Buff1. 1Université de Lyon, VetAgro Sup., Lyon, France. 2ISARA-Lyon, Départe-
ment des Productions Animals, Lyon, France. samuel.buff@vetagro-sup.fr. 

Animal-derived products, such as egg yolk or skimmed milk, have been used 
for a long time to cryopreserve sperm cells. But potential risks of contamina-
tion by pathogens have also been reported. We have shown that a chemically 
defined substitute (Cryo3, Stem Alpha, France) can be used for rabbit embryo 
cryopreservation (Bruyère et al., 2012). The aim of the study was to replace 
animal-derived products used in the cryopreservation of sperm, particularly 
rabbit sperm that currently shows variable results after freeze-thawing. Semen 
from 88 male rabbits were collected and pooled into eleven groups. Each pool 
was split and cryopreserved using four different synthetic media: a sucrose-
Me2SO extender used as a reference (Vicente, 1996) and three Cryo3 (10%, 
20%) sucrose-based media supplemented with Me2SO or acetamide. The vi-
ability and the mitochondrial activity were assessed using flow cytometry. A 
hypo-osmotic swelling test was also performed. The motility parameters were 
evaluated by computer-assisted sperm analysis. The statistical analysis of in 
vitro parameters confirmed the interest of using Cryo3-Me2SO extenders for 
freezing rabbit semen (higher motility and lower sperm cell damages). In fur-
ther studies, the fertility rate and the litter size should be evaluated after artifi-
cial insemination of selected does and rabbits from multiple genotypes.

Funding: CBR-ANIM (ANR11-INBS-0003).
Conflict of Interests:  N/A

P50 
Relevant Facts About SnoMax When Used in DSC 
Experiments.
Hugo Desnos1,2, Anne Baudot2,3, Magda Teixeira1, Gérard Louis2,3, Samuel Buff1, 
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exchangers managing the heat transfer during the cryopreservation process, 
e.g. in a standard LN2-operating freezer chamber. Seeding with additional LN2-
supply through the heat exchangers is possible. The CryoRACK remains locked 
during all process steps and acts as a thermal storing device during freezing, 
transport and cryogenic storage. The special design guarantees a reproducible 
freezing and re-warming process. For thawing, the heat exchangers of the Cry-
oRACK are directly flowed through by pressurized hot steam triggered by a N2 
gas flow. The revitalization system can be used after thawing even in aseptic 
ambience up to 48 hours without opening the dishes. The system was suc-
cessfully tested for the cryopreservation of artificial bone and mucosa grafts. It 
provides the whole process chain of axenic cryopreservation, storage, transport, 
thawing and revitalization.

Funding: This work was supported by EFRE 2000-2006 and the Free State of 
Saxony (grant numbers 7953/1272; 10957/1700 and 7954/1272; 10987-
1700) and by the Federal Ministry of Economics and Technology of Germany 
(grant number MF 090193). The work was also granted by the Association 
of Industrial Research Associations, „Otto von Guericke“, e.V. (AiF) (grant 
number ZIM-KF 2388001FO9).
Conflict of Interests: N/A

P57 
Effect of Age on Semen Freezability of Aksaray 
Malakli Shepherd Dog (Turkish Mastiff)
K. Tekin1, M.E. Inanc1, K.T. Olgac1, B. Yilmaz1, Y. Akkurt1, C. Temizkan1, U. Nkaya2, 
P.B. Tuncer3, U. Tasdemir3, S. Buyukleblebici3, B. Kul1, E. Durmaz3, O. Uysal1, O. Ertu-
grul1. 1Ankara University, Ankara, Turkey, 2Gazi University, Ankara, Turkey. 3Aksaray 
University, Aksaray, Turkey. Ongun.Uysal@veterinary.ankara.edu.tr.

The objective of this study was to determine the effect of age on semen quality 
parameters in Malaklı (Turkish Mastiff). Therefore, twenty dogs were used in 
this research and separated into two age groups, age group 1 (≤3 years of age) 
and age group 2 (4-6 years of age). Semen samples were collected using digital 
pressure and massage. Semen volume, pH and motility were determined immedi-
ately after collection. Then, fresh semen was extended with a tris based extender, 
equilibrated (+5°C/2h), loaded into a 0.25 french straw, frozen in liquid nitrogen 
vapour (-120°C/15 minutes) and stored in liquid nitrogen (-196°C). Frozen straws 
were thawed in a water bath (37°C/30 seconds) and percentages of progres-
sive motility, total motility, and sperm kinetic parameters (VCL, VSL, VAP, LIN, STR, 
WOB, ALH, BCF and hyperactivity) were determined with a computer assisted 
sperm analyzer (CASA, SCA Microptics, Barcelona). Abnormal spermatozoa rates 
(head, acrosome, neck, tail and cytoplasmic droplets) were assessed with sperm 
blue (Microptic, Barcelona). The results showed that the highest progressive, and 
total motility, were recorded as 4,8 ± 2,00; 63,8 ± 7,95 in age group 1 respec-
tively, after freeze-thawed. Among age groups, there was a statically significance 
differences between progressive and total motility (p<0,05). The highest ALH, 
BCF and hyperactivity were 4,9±0,56, 6,0±1,10 and 15,9±6,05 in age group 
1 respectively (p<0,05). There was considerable variation among age groups in 
ALH, BCF and hyperactivity, however there were no significant differences in other 
sperm kinetic motions. Significant differences were found according to abnormal 
spermatozoa rate (p<0,05). There was a correlation between ALH, BCF, hyperac-
tivity and total abnormal spermatozoa (p<0,05). It appears that total and progres-
sive motility, yet some kinetic parameters such as hyperactivity, ALH and BCF, starts 
to decline with age when the frequency of sperm abnormalities has increased, as 
evidence by specific age related sperm defects. We concluded that freezing and 

thawing processes increased abnormal sperm that are due to cell alteration for old 
males, and consequently, decrease the freezability of Malaklı dog semen. 

Funding: This study was supported by the Turkish Scientific and Technical 
Research Council TUBİTAK (project number: 114O636).
Conflict of Interests: N/A
 

P58 
Influence of different freezing protocols on hemo-
globin encapsulated in alginate microspheres. 
S. Rozanova, O. Nardid. Institute for Problems of Cryobiology and Cryomedicine 
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine.  

Nowadays hemoglobin-encapsulated microspheres are considered as an artifi-
cial erythrocyte substitute in transfusion medicine. However their application is 
restricted by the protein hem oxidation during storage. Cryopreservation may 
be a proper way of encapsulated hemoglobin storage. The research aim was 
to investigate the effect of different freezing protocols on encapsulated he-
moglobin properties. Hemoglobin-loaded alginate microspheres were obtained 
by ionotropic gelation. Microspheres were frozen down to -20°C or -196°C at 
1-2°C/min and 300°C/min cooling rate respectiveley. Thawing was carried out 
at 22°C. Hemoglobin functional activity was analyzed by ability to release oxy-
gen in anaerobic conditions using sodium dithionite. The percentage of different 
hemoglobin forms in the microspheres was detected by alterations in protein 
absorption spectra. ABTS+ radical decolorization assay was used to investigate 
protein stability.  Freeze-thawing of hemoglobin loaded microspheres has been 
shown to lead to partial hemoglobin loss and to the lowering of protein ABTS+ 
scavenging ability, the most expressed in the case of freezing down to -20°C. 
It has been demonstrated that hemoglobin loaded into alginate microspheres 
is able to release oxygen in anaerobic condition. Freezing does not affect this 
protein ability. The results obtained have revealed freezing of encapsulated he-
moglobin down to -196°C as more effective.

VAP, LIN, STR, WOB, ALH, BCF and hyperactivity), insemination doses were de-
termined with SCA (Microptics, Barcelona). A total of 1265 artificial insemina-
tions (253 each) were performed to correlate with in vitro results.  For pregnancy 
diagnosis, rectal palpation was done at the 60th day after insemination. There 
were significant differences at kinematic parameters between bulls. Bull 2 was 
found to have the highest progressive motility, total motility, VCL and hyperac-
tivity 33,31±13,37, 63,88±15,16 102,74±9,80 73,20±11,74 35,38±10,01 
respectively (p<0.05). Bull 4 was found to have the highest concentration with 
20,14±8,80 (million/one straw), and the linearity and wobbling were found to 
be the lowest. First service conception rates were 81.8%, 84.9%, 70.0%, 84.2% 
and 89.4% respectively and the differences between the groups were found to be 
statistically non-significant (p>0.05). Since bull 3 had no statically significant dif-
ferences between total motility, had the lowest VCL, VSL, VAP, BCF 80,27, 42,74, 
55,44, 7,81 respectively (p<0.05), and yet the lowest non-return rates. According 
to obtained results, we concluded that LIN, WOB, ALH and BCF are equally impor-
tant parameters for motility and should be further investigated in addition to the 
software settings and algorithms of CASA systems and the consequence of the 
selection of bulls on the basis of their kinetic motions should also be assessed on 
other important traits linked to fertility such as oviduct colonization and lifespan. 

Funding: N/A
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P54 
Frozen-Thawed Euploid Blastocyst Trasnsfer 
Improves Reproductive Outcomes and Blastocyst 
Morphology Is Not Critical on Frozen-Thawed 
Embryo Transfer,
J.H. Kim, S.M. Kang, J.Y. Kim, S.K. Choi, J.Y. Kim, Y.J. Lee. I-Dream Center, Miz-
medi Women’s Hospital, Seoul, Korea. 

Objective: The purpose of this study is to evaluate if frozen thawed euploid 
blstocyst transfer (eT-BT) improve capacity, not implantation against general 
frozen thawed blastocyst transfer (T-BT), and to analyze the correlation between 
blastocyst morphology and implantation.

Materials and Methods: For distinction between euploid and aneuploid, em-
bryos were used for microarray-based comparative genomic hybridization (Ar-
ray-CGH) anaylsis on day 5. Trophectoderm (TE) cells collected from blastocysts 
were used for array-CGH analysis. The biopsied cells were washed with PBS 
followed by whole-genome amplification using a kit according to the manufac-
turer’s instructions (MG MED, Seoul, Korea). During Array-CGH analysis, euploid 
embryos were warmed and transferred in a subsequent cycle. eT-BT and T-BT 
were carried out during a natural cycle for patients. The inner cell mass (ICM) 
and trophectoderm (TE) were graded A (good) to C (poor) on their cell (blsto-
mere) number and morphology.

Results: According to data, a total of 68.1% (79 out of 116) of blastocysts were 
aneuploid. The pregnancy rate and implantation rate of eT-BT was 64.7% and 
46.9%, a significantly higher than general T-BT (43.6% and 29.03%, respec-
tively). However, the rate of “A” graded ICM and TE was 23.6% and 10.9% on 
the implantation group, and there were no significant differences with non-
implantation groups (13.8% and 8.7%, respectively).

Conclusion: As predictive markers, distinction of chromosome status by array 
CGH may improve capacity of implantation on thawed embryo transfer. Blas-
tocyst morphology between the implantation group and the non-implantation 
group was significantly different.

Funding: N/A
Conflict of Interests:  N/A

P55 
Quality of Rabbit Sperm to the Glutathione Sup-
plementation Held at 5°C for 24 hours.
Zahid Naseer, Ejaz Ahmad, Melih Aksoy. Department of Reproduction and Arti-
ficial Insemination, Faculty of Veterinary Medicine, Adnan Menderes University, 
Aydin, Turkey. vetzahidnaseer@yahoo.com. 

ROS production destabilizes plasma membranes during refrigeration. The addi-
tion of antioxidants in semen extenders provides sufficient protection against 
ROS. The present study was aimed to determine the effect of different concentra-
tions of glutathione on rabbit sperm held at 5°C for 24 hours. The ejaculates 
collected from eight rabbit bucks were pooled and diluted with tris-citric acid-
glucose solution to a concentration of 100×106/ml. The sperm samples were 
then split into six aliquots and each aliquot was supplemented with one of the 
glutathione concentrations adjusted at 0, 1, 2, 4 or 8mm and stored at 5°C for 
24 hours. The sperm motility parameters, viability and acrosome reaction were 
observed at 3, 6, 12 and 24 hours by using CASA, propodium iodide and FITC-
PNA staining, respectively. The results showed that sperm treated with 4mm 
glutathione has a higher (p<0.05) progressive, total motility, VCL, VSL and VAP 
after 24 hours storage. However, the viability and percentage of acrosome re-
acted sperm remain higher (p<0.05) at 3, 6, 12 and 24 hours of storage in 4mm 
glutathione supplemented group. Based upon the results it has been concluded 
that 4mm glutathione supplementation maintains the sperm motility, viability, 
and acrosome integrity during 24 hour storage at 5°C.

Funding: N/A
Conflict of Interests: N/A

P56 
Freeze/Thaw Device for Cryopreservation of Tissue 
Constructs.
G. Spoerl1, E. Klingner2, J. Quinger3, G. Wittenburg4. 1Institut fuer Luft- und 
Kaeltetechnik gemeinnuetzige Gesellschaft mbH, Dresden, Germany, 2Edecto 
GmbH, Dresden, Germany, 3Ingenieurbüro und Plastverarbeitung Quinger 
GmbH, Flöha, Germany, 4Klinik und Poliklinik für Mund-, Kiefer- und Gesichtsch-
irurgie, Zentrum für Translationale Knochen-, Gelenk- und Weichgewebeforsc-
hung, Universitätsklinikum Carl Gustav Carus an der Technischen Universität 
Dresden, Dresden, Germany. gabriele.spoerl@ilkdresden.de. 

Cryoprotocols and universal freezing/thawing systems for the cryopreservation 
of living tissue and a revitalization system (after thawing) were developed in 
accordance to the medical device act. The freezing system comprises of six cryo-
preservable special culture dishes and a thermal managing device (CryoRACK). 
The dishes are suited for flow cultivation and medium exchange without open-
ing. A tissue-fixing device within the dishes can be used for cultivation of user-
defined tissue up to 4cm² in size, optionally. The CryoRACK has multiple heat 
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CONGRESS VENUE:
Clarion Congress Hotel Ostrava
http://www.clarioncongresshotelostrava.com/en/
Zkrácená 2703, CZ-70030
Ostrava - Zábřeh
Czech Republic
Tel.: +420 596 702 111, Fax: +420 596 702 860
Email: reception.ccho@clarion-hotels.cz
GPS:49°48‘11.637“N, 18°15‘4.876“E

CONFERENCE ORGANIZERS 
AND SOCIETIES:
Society for Cryobiology Editorial Office
University of Bedfordshire
250 Butterfield
Great Marlings
Luton LU2 8DL
United Kingdom
Tel.: +44 (0)1582 743 743
Fax: +44 (0)1582 743 741
Email: cryobiology@beds.ac.uk

University Hospital Ostrava
Třída 17.listopadu 1790, Ostrava Poruba,CZ-70800, Czech Republic

ORGANIZATION AND TECHNICAL 
SUPPORT:
SANOPHARM CZ s.r.o.
Martinovská 257/111
725 27 Ostrava - Plesná
IČO: 25374761, DIČ: CZ25374761
Mobil: 736 627 799

Banking contacts (for registration)
UniCredit Bank Ostrava, č.ú.: 1002056213/2700
IBAN: CZ 51 2700 0000 0010 0205 6213
SWIFT: BACX CZPP
VS: number received through the registration

ORGANIZATIONAL INFORMATION:
Congress registration
Clarion Congress Hotel Ostrava ****
July 25, 2015: 16:00 - 19:00
July 26 – 28, 2015: 07:30 - 17:00

Cancellation refund 
•  before June 26, 2015: 100% 
•  before July 12, 2015: 50% 
•  after July 12, 2015: 0% 

INFORMATION FOR POSTER PREPARATION:
Stands will be available fo posters prepared in the following size: width 900 
mm and height of 1300 mm. Please use this size when you print your posters.

AUDIOVISUAL DETAILS:
Data projectors for presentations in MS Powerpoint or Adobe Acrobat
Keynote presentation accepted on CD, DVD or flash drive 
Video: avi, mpeg or QuickTimePlayer

CONTINUING EDUCATION CREDITS:
Every participant will receive a certificate of attendance at the conference 
registration desk.
CME credits: TBD

Information
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Hotel accommodation with breakfast included; when booking, please inform the hotel that you are registering for the CRYO2015 confer-
ence.

Clarion Congress Hotel Ostrava**** 
(Congress venue)
Standard Rooms:
SGL STA - Single Room STANDARD/night: 1690,- CZK approximate $75
TWI STA - Double Room STANDARD/night: 2090,- CZK approximate $93

Superior Rooms:
SGL SUP - Single Room SUPERIOR/night: 1990,- CZK approximate $89
TWI SUP - Double Room SUPERIOR/night: 2290,- CZK approximate $102
SUI SUP - Suite SUPERIOR/night: 2490,- CZK approximate $111

The price includes a rich buffet breakfast, hotel-wide WIFI, parking, local fees, VAT, and a 90 minute visit to the hotel wellness centre.  During your visit to the 
wellness centre you can enjoy: a classic dry Finnish sauna with a temperature of 93°C; a tropical sauna with a temperature of 70°C and humidity of 40%; an 
aromatic steam chamber; cooling and relaxing pools; the jacuzzi area; and the outdoor terrace. See http://relaxostrava.cz

Parking
Parking prices for conference accommodated participants: Free of charge
Parking prices for conference non-accommodated participants: 15,- CZK/h (approximately $1/h) or 100,- CZK/day (approximately $4.5/day)

Hotel Puls*** 
(10 min walking distance from the Clarion Congress Hotel)
Single Room standard/night: 1000,- CZK approximate $45
Double Room standard/night: 1400,- CZK approximate $63
Tripple Room standard/night: 1800,- CZK approximate $80

Zkrácená 2703
700 30 Ostrava - Zábřeh
http://www.clarioncongress hotelostrava.com/

Accommodation Reservation
Tel.: +420 596 702 807
reservation.ccho@clarion-hotels.cz

Ruská 3077/135,
700 30 Ostrava - Zábřeh
http://www.arena-vitkovice.cz/hotel-puls/

Hotel Reception
Tel: +420 59 679 0611
Fax: +420 59 676 0612
recepce@arena-vitkovice.cz

Accommodations Conference Room Plan
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Clarion Congress Hotel Ostrava

Room equipment
•  air-conditioning
•  free Wi-Fi connection
•  LCD TV with satellite programmes
•  direct-dial telephone
•  bathroom with bath or shower,
•  WC and hair dryer
•  safe
•  ironing set
•  tea and coffee making facilities
•  mini bar
•  smart card security lock system
•  work desk

Hotel services
•  reception services 24/7
•  free Wi-Fi in public areas
•  wellness and fitness
•  smokers’ terrace
•  concierge and secretarial services
•  bureau de change
•  250 parking spaces
•  cloakroom and left luggage
•  room service
•  washing and ironing
•  hairdressing salon 
•  gift shop
•  arrangement of transportation
•  hotel taxi

Gastronomy
•  air-conditioning Benada and Veduta restaurants
•  with a capacity of up to 300 seats,offering specialities of Czech and inter-

national cuisine
•  Lobby Bar Benada
•  certified catering

Meeting rooms
•  spacious rooms for up to 1,620 delegates
•  largest hall with a capacity of 840 conference seats
•  Wi-Fi, smart board, audio induction loop for the hard of hearing
•  modern conference and audiovisual equipment
•  daylight in most of conference rooms

Why our hotel?
•  largest congress hotel in northern Moravia
•  with a capacity for 1,620 delegates
•  excellent location and parking facilities
•  superb accommodation, catering and
•  conference service
•  wellness and fi tness centre
•  delicious business breakfasts

Important places

Ostrava museum
Masarykovo nám. 1
728 41 Ostrava
Phone: +420 597 578 450, +420 596 123 760
http://www.ostrmuz.cz/

Châteaux Šilheřovice 
(Zámek Šilheřovice)
K Zámku 1
 747 15 Šilheřovice
Phone: +420 599 500 100
http://www.zameksilherovice.cz/

Silesian-Ostrava Castle 
(Slezskoostravský hrad)
Hradní 1
710 00 Ostrava
Phone: +420 596 115 967
www.slezskoostravskyhrad.cz

Forum Nová Karolina
Jantarová 3344/4
702 00, Ostrava 2
Phone: +420 596 155 002
http://www.forumnovakarolina.cz/

Châteaux Hradec nad Moravicí 
(Zámek Hradec nad Moravicí)
Městečko čp.2
747 41 Hradec nad Moravicí
 Phone: +420 553 783 915
http://www.zamek-hradec.cz/

Châteaux Kravaře 
(Zámek Kravaře)
Alejní 24
747 21 Kravaře
Phone: +420553 671 201
http://www.kravare.cz/o-meste/zamek-a-muzeum/

AVION Shopping Park Ostrava
Rudná 114
 700 30  Ostrava - Zábřeh
 Phone: +420 597 434 900 
www.ostrava.avion.cz

Outdoor swiming pool 
(Letní koupaliště Ostrava Poruba)
Rekreační 74/236 
708 00 Ostrava-Poruba
Phone: +420 596 977 611
http://www.sareza.cz/letni-koupaliste-ostrava-poruba/koupaliste/
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Exclusive distributor for CZ, SK & PL 
Tel.: +420 724 322 588
marek@adyton.org, www.adyton.org

kryoprezervace na klíč

ADYTON s.r.o. – Váš partner
pro vybudování kryo banky na klíč

BMAC/kostní dřeň, Adpipose tissue/SVF

PrimeCell Therapeutics Inc. is one of the top European investors in regen-
erative medicine. It is majority shareholder in two companies focused on the 
development and manufacturing of human cell and tissue based medicinal 
products, in National Cell and Tissue Centre and Biotech Park 4Medi-
cal Innovations. The portfolio boasts of 8000 m2 laboratory space of which 
2000 m2 are GMP laboratories and a wide range of human cell and tissue 
products.

Our mission is to provide all people with the opportunity to enhance 
or preserve their health and quality of life with the use of human 
cells and tissues. 

The National Cell and 
Tissue Centre is an Ad-
vanced Therapy Medicinal 
Products manufacturer and 
a Tissue Establishment.  It 
is a joint venture between 
the Ministry of Health of the 
Czech Republic and Prime-
Cell Therapeutics Inc.

The Centre develops and manufactures cell therapy products mainly for au-
tologous applications using human cells focusing on regenerative medicine for 
treatment of damaged tissues and organs.   In 
addition, the Centre provides wide range of 
allografts for immediate use, as well as indi-
vidually processed tissue transplants prepared 
according to the specific needs of patients as 
indicated by an attending physicians.

All activities are carried out in accordance 
with the Czech law and European Directives. 
The Centre is accredited by the Czech author-
ity, the State Institute for Drug Control and is 
a holder of the EUDRA GMP Compliance of a 
Manufacturer Certificate and ISO 9001:2009 
Quality Management System Certificate.

NTC chondrograft® is a key advanced 
therapy medical product (ATMP) within the 
PrimeCell Group product portfolio. This unique, 
highly effective tissue engineered product consists of autologous cultured chon-
drocytes fixed in human fibrin scaffold.  It is intended for the treatment of pa-
tients with large, full- thickness articular cartilage defects. It has been applied in 
the Czech Republic since the year 2000. To date more than 400 patients have 
been successfully treated.

Biotech Park for Medical In-
novations, represents one of 
the worldwide top hi-tech infra-
structure for biomedical research 
and development.

4MEDi, which is to be oper-
ated by a PrimeCell Therapeu-
tics Inc. subsidiary, namely, 
Center for Cell Therapy and 
Diagnostics Inc., is located within the grounds of the University Hospital 
Ostrava, close to University of Ostrava and other research institutions in 
Ostrava which makes it an excellent center for the interdisciplinary coop-
eration, research and development.

The center covers 6500 m2 of which more than 3000 m2 are designed for 
laboratory and manufacturing processes.

The center is to provide the latest technologies for testing, diagnostics, 
development and clinical research of ATMPs. 

ATMPs are new unique medicinal products, based on human cells and 
tissues, which are designed to save, prolong or to significantly improve 
quality of people´s life. ATMPs offer new opportunities to treat incurable 

diseases or injuries, such as severe cardiovascular disease, ischemic dis-
eases, cancer, degenerative diseases and other serious illnesses. 
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REGENTEC www.stemulate.com www.cellseal.com

Stemulate™  
P O O L E D  H U M A N  P L AT E L E T LY S AT E

CellSeal® 
C LO S E D - S Y S T E M  C R YO G E N I C  V I A L

Cell expansion and cell storage technologies are evolving 
rapidly, and your lab deserves every available advantage. 
Stemulate™ Pooled Human Platelet Lysate offers a safe, consistent, 
and secure alternative to fetal bovine serum for cell culture media 
supplementation. Stemulate delivers lot-to-lot consistency and 
excellent performance with a variety of cell types.

Check out the latest revolution in cryostorage with our 
CellSeal® Closed-System Cryogenic Vials. Safely store up to 
5 mL sample in each CellSeal vial.

Technology is evolving quickly. We look forward to sharing the 
latest with you.

Are you keeping up?
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Want more 
information now?
E-mail us at  
information@cookregentec.com.


