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ABSTRACT

Autologous chondrocyte implantation (ACI) is the promising method for cartilage
defect treatment. The major concern is the viability and quality of the chondrocytes for
implantation. The purpose of this study is to optimize the storage condition for
maintaining biological properties of the preserved cartilage for tissue engineering
application. The human cartilage explants were harvested from fresh mortise and tenon
joint of 3 donors and were stored in different culture medium either 4 or -80°C for 6
weeks. At 1, 2, 3 and 6 weeks after harvest, the chondrocytes were isolated and analyzed
for cell viability and chondrogenic gene expression compare to chondrocytes which
were isoloated form fresh cartilage by histological analysis and quantitative RT-PCR,
respectively. For the shortest of preserved period, chondrocyte viability were 50-70% and
30-60% after stored for 1 week at 4 and -80 °C, respectively. The decreased of cell
viability were observed when stored for over 1 week. The chondrocytes which isolated
from the preserved cartilage in 10% DMSO chondrogenic medium for 1 week showed
the highest retaining of the chondrogenic genes expression (SOX9, ACAN and COL2A1)

when compared to the fresh isolated chondrocytes. The proliferation rate of isolated



chondrocytes were measured by Alamar blue assay. It was found that isolated
chondrocyte from preserved cartilage in 10% DMSO chondrogenic medium for 1 week
showed the best proliferation rate when compared to the other conditions. Furthermore,
The examination of the expression of apoptosis genes (BAX, BAK and CASP3) and cell
cycle genes (CCND1, CDK4 and CDKG®6) found that the long term cryopreservation (-80°
C) showed the higher expression of the apoptosis and cell cycle genes. The decreasing of
proliferation rate of the isolated chondrocytes from cryopreservation was observed and
less than the isolated chondrocytes from 4° C preservation. From the cell viability,
proliferation rate and chondrogenic properties analysis, it could be concluded that the
optimal storage condition for maintaining cartilage quality was 10% DMSO
chondrogenic medium at 4C for 1 week. The isolated chondrocytes showed highest cell
viability and chondrocyte properties remaining when compared to the fresh chondrocytes.
Incidentally, this quality of the preserved cartilage in the chosen condition was further
investigated in the rabbit ACI model (in vivo). The chondrocytes which used for
implantation were isolated and expanded from the preserved cartilage. After implantation
of 6 months, the macroscopic assessment of the ACI rabbit knees found that there was
no difference between the fresh chondrocytes implantation (autologous transplantation)
and the preserved chondrocytes implantation (allologous implantation). The releasing of
the chondroitin sulfate (WF6 epitopes) to the serum, which reflects the degradation of the
cartilage were not difference between the ACI rabbits and the full thickness defect with
no treatment rabbit. However, the investigation of the macroscopic assessment and also
histological evaluation of neocartilage from these groups should be further studied.
Nevertheless, we suggested that the optimal condition (10% DMSO chondrogenic
medium for 1 week) which be chosen have passed all criterias and rather maintained
similarly quality as fresh cartilage. The preserved condition has the value in cartilage
banking for clinical treatment which should be use for both ex vivo and in vivo

manipulations for allograft chondrocytes implantation.
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