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Abstract: This study was conducted to quantitatively evaluate the biodegradability of atelocollagen (CartiZol Ultra) on
the surface of articular cartilage and in the synovial fluid after it is intra-articularly injected to NZW rabbit. Atelocollagen,
which was labelled with FITC, was injected intra-articularly on both knee of NZW Rabbit, and the remaining amount
of atelocollagen was measured by using a fluorescent plate analysis equipment on 0, 14, 28, 42, and 56 days. Atelo-
collagen-FITC expression on the surface of both articular cartilage and in synovial fluid decreased by about 84% at 56
days after injection, suggesting the possibility of stable in vivo degradation. These results suggest the atelocollagen as
potential substance for a treatment in knee osteoarthritis patients, offering an alternative for the management and treat-
ment of pain associated with cartilage damage.
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Figure 1. Schematic diagram of atelocollagen process.

Table 1. Advantages and Disadvantages of Several Natural Biodegradable Polymers for Cartilage Tissue Engineering”

Polymers Disadvantages

Advantages

Low tensile and compressive properties,

Collagen high degradation rate.

Low antigenicity, good cell adhesion, biological signaling,
biodegradability.

Hyaluronic acid hydrophilic surface.

Not support thermodynamically cell attachment,

No immunogenicity, good cell interaction

Low tensile and compressive properties,

Chitosan low processability.

Antibacterial activity, low toxicity, good cell interaction,
good biocompatibility, renewability, water solubility,
stability to variations of pH.
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Figure 2. Modification of atelocollagen with FITC.
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Table 2. Expression of FITC on the Surface of Articular Cartilage
at 0, 14, 28, 42, 56 Days after Intra-articular Atelocollagen-FITC
Injection (0.D/%)

Cartilage-FITC

Time (Days) 0 14 28 42 56
Rt (O.D) 4552 2957 1754 549 292
Percent (%) 0 35 61 88 94
Lt (0.D) 6387 4962 3643 1389 723
Percent (%) 0 22 43 78 89
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Figure 3. Expression of FITC on the surface of articular cartilage
at 0, 14, 28, 42, and 56 days after intra-articular atelocollagen-FITC
injection.
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Table 3. Expression of FITC in the Synovial Fluid at 0, 14, 28, 42,
and 56 Days after Intra-articular Atelocollagen-FITC Injection (%)

Synovial fluid-FITC

Time (Days) 0 14 28 42 56
Rt (0.D) 4822 4173 3392 2910 1460

Percent (%) 0 13 30 40 70
Lt (0.D) 7644 7475 5773 2847 1407

Percent (%) 0 2 24 63 82

Zan, A|4848 A43, 20243

g
o]
sy

A% e - 443

10000

9000 { - OLeft

8000 1 | J(

7000 4 -

6000 {1 |

5000

4000

3000

2000 - | T

1000 4 ml_

0 |
0 14 28 42 56

Time (days)

ERight

0.D unit
;

Figure 4. Expression of FITC in the synovial fluid at 0, 14, 28, 42,
and 56 days after intra-articular atelocollagen-FITC injection.
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Figure S. Graph of change on expression of FITC for the surface of
articular cartilage at 0, 14, 28, 42, and 56 days after intra-articular
atelocollagen-FITC injection.
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Figure 6. Graph of change on expression of FITC in the synovial

fluid at 0, 14, 28, 42, and 56 days after intra-articular atelocollagen-
FITC injection.
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Table 4. Analysis of Degradation Rate and Half-life of Atelocollagen-
FITC

Degradation Degradation Half-life
(%) (Day) (Day)
Cartilage 92 57 28
Synovial 76 74 40
Total 84 65 34
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