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Background

Articular cartilage has limited ability to self-repair due to its avascular
nature, which makes the cartilage tissue diminished caused by trauma
or degenerative pathology, subsequently resulting in Osteoarthritis
(OA). OA Is a very common degenerative joint disease for the elderly,
which causes dysfunction of the joint and tremendous burden to the
patient and the society. However, current therapies remain not
satisfied. Cartilage Is not only avascular, but also has a very complex
structure, which consists of the superficial, middle, and deep zones
which are also responsible for their own jobs In the cartilage, for
example, the superficial zone contributes to the tensile modulus of the
cartilage to resist shear stress at the joint surface, by producing
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The growth of chondrogenic cells incorporated into the alginate
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the chondrocytes, or for preventing the dedifferentiation of the
chondrocytes, and furthermore to promote the growth of the
chondrocytes in a 3D environment.
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* Cells at passage 3 were used with density 1 x 10° cells in the 20ul alginate solution in a bead.

** Cell density as indicated in million cells per 20ul alginate solution in a bead.

Discussion and Conclusion

This experiment was conducted in three different settings, where the first one used the chondrocytes with passage 3 with cell density 1 x 10° cells in the 20ul alginate solution for a gel,

while the second used the chondrocytes with passage no. 6 and cell density 1

.1 x 10° cells in the 20pul alginate solution, and the last one used the chondrocytes with passage no.6 and

cell density 1.7 x 10° cells in the 20pul alginate solution for a bead. All of these settings were cultured in both hypoxia condition (2% Oxygen), and normoxic condition (20% Oxygen).

By using the microscope to daily check the growth of the cells, we observed that in the hypoxia group, the cells grow faster and much denser. We could also observe that there are
more mass cells compared to the group which cultured in the normoxic condition. This suggests that hypoxic condition enhances the growth of the cells.

In addition, from the staining results, they also suggests that hypoxic condition tend to show denser population of the chondrocytes compared to the normoxic group, both in the Alcian

blue staining and the safranin O staining. This suggests that hypoxic conditio

n serves as a better environment or better in mimicking the native environment for the chondrocytes to

grow or be maintained, or be redifferentiated. While in the density factor, it shows that in the first 14 days, the cells are denser in the gel with the cell density 1.7, however, after some

days later (21 days), it shows a better cell proliferation in the gel with cell density 1.1.
ogy of the gels, which might affect its functionality is highly depending ont

structure, or morpho
show that the lower

pnassage number would yield to a better result, as shown.

his might be caused by the optimal concentration of the alginate used to culture the cells, as the
ne alginate concentration. While from the perspective of the passage numbers, they do
proven that cell passaging should be avoided to have a better result. The shape of the

lence, It Is also

stained cells shows that the cells are more likely to grow at the edge of the structure. This might be caused by the process of the nutrition intake from the environment to the cells. The

cells therefore move to the edge of the gels to get some nutrition or during 3D

reconstruction the cells are easily located at the outer portion of the materials.

In summary, we have shown that cell passaging should be avoided as the lower the passage number, the better maintenance of chondrocyte phenotype, as passaging could weaken
the cells or dedifferentiate the cells. In addition, we also show that hypoxic environment is better in mimicking the native environment of the chondrocytes in the body. There are also a

lot of the other factors could affect the cultured cells, such as the cell density a
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