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Memeli hicre kulturlerinde uzun suredir kullanilan mikrotagiyicilar ile birim hacimdeki
yuzey alani arttirilarak iki boyutlu hicre kiltar kaplarina oranla daha az is glcu ve
maliyetle daha ¢ok hlcre uretmek mumkundur. Mikrotagiyicili sistemlerdeki baslica
sorunlardan biri, fiziksel veya fizyolojik harabiyet verilmeden hucrelerin polimerik
yuzeylerden ayriimalaridir. Kullanilan enzimatik yontemlerin gogu zaman ve kaynak

israfina yol agarken hicrelere de zarar vermektedir.

Bu calismada Ug¢ aylik sigir fetusunun eklem kikirdak dokusundan kollajen tip 2 ve
vimentin pozitif kondroprojenitdr hucreler ve bir yasindaki sigirin eklem kikirdak
dokusundan kondrosit hucre hatlari gelistiriimistir. Populasyon katlanma sureleri ve
ureme kinetikleri incelenen kondroprojenitdér ve kondrosit hiicrelerine onbes farkli
besiyeri uygulanmis ve bu hucrelerin Uretilmeleri icin en uygun mikrogevre

tanimlanmigtir.

Cahsmanin ikinci kisminda kondroprojenitér ve kondrosit hicreleri mikrotasiyicili
sisteme adapte edilmis ve Cytodex-1 mikrotagiyicilarinin Uzerinde biyoreaktorlerde
ureme Kinetikleri incelenmistir. Polimerik yuzeylere dort saat icinde tutunan
kondroprojenitér hicrelerin mikrotasiyicili sistemlerden ne kadar oranda saglikl bir
sekilde geri kazanilabildiginin arastinldidi bu ¢alismada farkl enzimatik yontemler
uygulanmis ve en iyi sonu¢ pronaz enzimiyle elde edilmistir. Sonuglar mikrotagiyicili
sistemlerden canli ve fonksiyonel hucrelerin elde edilebilmesi icin enzimatik

yontemlerin optimize edilmesi gerektigini gostermistir.

Galismanin Uguncu kisminda Cytodex-1 ve Biosilon ticari mikrotagiyicilari ile
Gumusderelioglu ve ekibi tarafindan sentezlenen sicaklik duyarlh PHEMA-PNIPAAmM
kurelerinde hudcrelerin karsilagtirmali olarak tutunma basarilari ve Ureme egrileri
incelenmistir. Sonuglar sicaklik duyarh PHEMA-PNIPAAmM kirelerinin  hicre
tutunmasi ve gelisimini destekledigini, yuzey modifikasyonlariyla ticari polimerler

kadar basarili olabilecegini ortaya koymustur.



Bu calismada PHEMA-PNIPAAm polimerleri ‘sicaklik duyarli mikrotasiyici modeli’
olarak kullaniimis ve biyouyumluluk 6zellikleri incelenmistir. Sonuglar ticari sicaklik
duyarli bir mikrotagiyicinin hicre dretiminin hedeflendigi sistemlerde oldukca faydali

olacagini ortaya koymustur.
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For the continous and fast expansion of chondrocytes microcarriers have gained
increasing interest. The principal obstacle of microcarriers has been the difficulty in
detaching cells from the microcarriers in a viable and functional condition which is a
prerequisite if the culture is to serve as an inoculum for a larger scale batch.
Traditional enzymatic methods for cell recovery from microcarriers are often time-

and labor-consuming and cause physiological damage to cells.

In this study collagen type 2 and vimentin positive chondroprogenitor cells were
isolated from the articular cartilage of three month old bovine fetus. Also vimentin
positive chondrocytes were isolated from articular cartilage of one year old adult
bovine. After evaluation of population doubling duration and cell growth kinetics at
monolayer, cells were exposed to 15 different medium combinations to identify the

most suitable microenvironment for their growth.

In the second part of the study growth kinetics of chondrocytes and
chondroprogenitors on Cytodex-1 commercial microcarriers were investigated in
bioreactor systems. Chondroprogenitors completed attachment to surfaces in four
hours and showed an effective growth on microcarriers. Pronase application gave the
best amount of cells among different enzymatic methods which were applied to
harvest cells from microcarriers. Results showed that enzymatic cell harvesting
techniques should be optimised in microcarrier systems to obtain a viable and

functional cell population with less physiological damage.

In the third part, chondroprogenitors were inoculated on three different microcarriers:
Cytodex-1, Biosilon and thermoresponsive PHEMA-PNIPAAmM microcarriers
produced by Gumusderelioglu et al. Attachment rates and cell growth were analysed

comparatively. Results showed that HEMA-PNIPAAm spheres supported cell



attachment and growth as good as commercial microcarriers but surface properties

should be improved.

In this study biocompability of PHEMA-PNIPAAmM spheres were investigated as a
‘thermosensitive microcarrier model’. Results showed that ‘a commercial
thermosensitive microcarrier’ may provide an attractive solution to the cell scale up
process.
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