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PREFACE

We have proudly celebrated the 50th anniversary of the foundation of 
Hacettepe University. We take pride in being one of the most successful uni-
versities in Turkey and being ranked among the leading universities in the 
World. Since the year 1967, when Hacettepe earned the status of ‘University’, 
it has never given up on its principle of continuously going ahead and reach-
ing for the very best. Hacettepe, always preserving its values and basic prin-
ciples, has become a pioneer university that has been intertwined with the 
society and pursued innovations, achieving many “firsts” ahead of others.

From medicine to biology, philosophy, statistics, physics and chemistry; 
from history of arts to the English, German and French languages; from soci-
ology to engineering, fine arts and conservatory, Hacettepe University start-
ed almost 50 years ago developing interdisciplinary collaborations across a 
wide range of scientific fields, a research trend which has achieved a status 
of global recognition in the 21st century.

Hacettepe University, which was recognized as “Research University” by 
the decision of  Council of Higher Education, dated September 26, 2017, 
has built a strong “brand” image over these 50 years with its qualified and 
unique contributions to science in Turkey and has been the country’s gate-
way to global scientific advances. It has graduated tens of thousands of stu-
dents, each of whom has been our source of pride with their contributions to 
science, society and humanity as well as with their worldwide achievements. 
So have its graduates always been proud of Hacettepe.

Hacettepe University owes its success to its people who have always aimed 
to move  forward by promoting interdisciplinarity and without giving up on 
the understanding “To the leading edge... Toward being the best...”

The Turkish and English series of books you are presented have been pre-
pared in memory of the 50th anniversary of Hacettepe University by Prof. 
Dr. Adil Denizli, a distinguished researcher and faculty member who has  
heartily devoted himself to his university and science. Among the editors 



and authors of  the book series are respected scientists from Hacettepe Uni-
versity, Turkey and abroad. The series covers the studies from the multi-/
interdisciplinary research areas of sciences, mainly from Medicine, Science 
and Engineering Sciences, which particularly stand out among the World’s 
and Hacettepe’s research interests.

Readers benefiting from these books will certainly appreciate the value of 
the profound contributions Hacettepe University made to science both in 
the country and in the World each time they see the name of “Hacettepe             
University” in the context of the authors, editors, footnotes, citations and 
bibliographies. This work is an expression of respect for Hacettepe Univer-
sity and for those who have meticulously served in this university for 50 
years with an interdisciplinary understanding.

Thank you Adil Denizli... I would like to express my sincere gratitude and 
thanks to all those who have contributed to this precious work.

I wish many 50 more years to go forward in line with our motto “To the lead-
ing edge... Toward being the best...”

Prof. Dr. A. Haluk ÖZEN
Rector



PREFACE

In 1954 “Hacettepe” was founded in two chambers of an old Ankara house 
as a Chair of Child Health, then in 1967 officially earned “university” sta-
tus. Hacettepe University celebrated its 50th anniversary in 2017 by proud 
of rich heritage and the positive, life-changing impact globally through the 
strength of our research, teaching, innovation and enterprise. In just 50 years   
Hacettepe University has managed to forge a powerful global reputation as 
a strong research-led university. To celebrate 50th anniversary numerous 
standout events were planned and performed by proud of past and dream-
ing of the future. 

The Hacettepe Book Series are published to honor the five decades of work 
not only for the field but also for society at large and to leave the scientific 
mark of Hacettepe University to the history. 

Adil Denizli, Ph.D
Editor



PREFACE

Separation of biomolecules has for long been more an art rather than a sci-
ence. The development of chromatographic materials represented a quan-
tum step where molecular sieving (sorting by size) was first introduced 
followed by ion exchange chromatography, affinity chromatography etc.. 
However, all these initial developments were dependent on use of chro-
matographic material with relatively small pores. That represented a severe 
limitation when it came to separation and isolation of large molecules and 
even particulate matter such as viral particles, bacterial cells, organelles and 
protein complexes.

Several efforts have been published to producing chromatographic media 
with macropores allowing separation of the objects listed above. One ap-
proach was characterized by that the polymerization took place while one 
was exploiting phase separation between the water phase with the mono-
mers and an organic phase. Furthermore, some surfactants had to be added 
in order to facilitate the mixing of the phases, such that the polymerization 
took place in the space between the volumes of organic phase. After polymer-
ization was completed, the organic solvent was washed out leaving behind a 
porous material that was evaluated for its chromatographic properties. Still, 
large pores (macropores) were difficult to produce. A common problem for 
all the efforts were a pronounced heterogeneity of the final product.

One alternative method to create chromatographic material with large pores 
was to aggregate small particles into small aggregates which were then ag-
gregated into larger beads. Pores were left between the small aggregates. 
That system was attractive for immobilization of enzymes since mass trans-
fer of substrate and products is facilitated.

With the introduction of cryogelation a new set of separation media could 
be produced. All the different modifications that had been reported for the 
conventional “old” separation media were now applied on the cryogels.



The strategy for producing the macroporous gels was to dissolve and mix 
the monomers in an aqueous solution which were supposed to build the 
polymers. Addition of catalytic system took place before the mixture was 
placed in a freezer. There ice crystals were formed from pure water while 
the dissolved compounds were excluded to the interstitial space between 
the network of ice crystals. After polymerization, the gels were thawed at 
room temperature, the water released when the ice melted and left behind 
a network of interconnected macropores big enough for housing cells and 
other particulate matter. The gels were named CRYOGELS since they had 
been produced by polymerisation in a cryo-environment. All different vari-
ations of liquid chromatography that earlier has been presented for conven-
tional chromatographic matter has been applied on cryogels, with success. 
It was also demonstrated that composite gels could be produced by introdu-
cing different affinity particles thereby broadening the area of applications 
even further. Furthermore the new gels were also suitable for separating 
particulate material, a challenge that earlier was not possible.

When separating cells, it was also demonstrated that cells may very well 
be present within the cryogels and multiply there. This led into biomedical 
application of the gels.

This volume describes a range of different applications where cryogels are 
used both as tissue scaffold and as adsorbents in a range of different appli-
cations.

We are happy and thankful to the authors for their contributions which 
make up this volume.

Bo Mattiasson, Ph.D

Editor
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