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INTRODUCTION:

Matrix-induced autologous chondrocyte implantation (MACI) is considered the gold standard for surgical treatment of
post-traumatic osteoarthritis (PTOA) of the knee. In MACI, fibrin glue is used to secure a chondrocyte-laden collagen
membrane and promote cartilage repair. However, concerns about the efficacy of commercial fibrin glues in supporting
chondrocyte migration and proliferation have prompted further investigation into its biological effects and potential
autologous alternatives'. Cryoprecipitate, a blood product derived from the slow thawing of fresh frozen plasma, contains
fibrinogen, which, when combined with the enzyme thrombin and CacCl,, can produce a rich fibrin clot that can be used as
a fibrin glue substitute. We hypothesize that using a cryoprecipitate-derived fibrin glue may impart superior chondrogenic
effects on the final MACI autograft compared to commercially produced glue. Furthermore, platelet-rich plasma (PRP),
which is rich in growth factors, has emerged as an adjunct treatment to modulate inflammation and promote a healing
environment, so infusing such a glue with PRP may also shift the local cellular milieu from pro-inflammatory to anti-
inflammatoryz. This study evaluated the effects of cryoprecipitate-derived (CT), PRP-infused cryoprecipitate-derived (CTP)
and commercial (COMM) fibrin glues on chondrocyte viability and gene expression.

METHODS: 200,000 human chondrocytes were seeded onto a 24-well plate and incubated for 24 hours to allow for cell
attachment. On the following day, fibrin glues were dispensed into empty Petri dishes and allowed to solidify. A 10-mm
biopsy punch was then used to extract uniformly sized glue discs for application. CT glue was prepared by combining
bovine thrombin and CaCl, with cryoprecipitate derived from human donor blood. For CTP glue, PRP was isolated and
incorporated into the CT mixture. CT, CTP, or COMM glues were applied to chondrocyte-seeded wells of a 24-well plate,
ensuring direct contact between the glue and cells. A no-glue control was included as a comparator. Gene expression of
ACAN, MMP-13, TGF-B, and Bcl-2 was assessed on Days 1, 3, and 7 via gPCR. Calcein-AM/Ethidium Homodimer
Live/Dead staining was performed on Days 1 and 3.

RESULTS: On Day 1, CT and CTP groups exhibited significantly reduced MMP-13 expression (CT: p = 0.0070; CTP: p =
0.0179). On Day 3, COMM showed decreased ACAN expression (p = 0.0388). By Day 7, MMP-13 expression was
significantly increased in the COMM group (p = 0.0478). No significant differences were observed in Bcl-2, TGF-8, or
chondrocyte viability.

DISCUSSION AND CONCLUSION:

Successful early MACI graft integration is critical for long-term cartilage repairs. Reduced MMP-13 expression observed
on Day 1 in CT and CTP groups may reflect a more favorable early remodeling environment, as excessive MMP-13
activity contributes to matrix degradation and may impair graft stability. Conversely, the decreased ACAN expression in
the COMM group on Day 3 raises concern, as aggrecan is essential for cartilage integrity and load-bearing capacity”.
Notably, the COMM group also showed a significant increase in MMP-13 expression on Day 7, suggesting catabolic
activity that could further compromise cartilage matrix integrity. Additionally, no significant differences were observed in
Bcl-2 expression or cell viability across groups, indicating that none of the fibrin glues tested, including the commercial
fibrin glue, were cytotoxic under the conditions studied. While these findings suggest that fibrin glue does not cause
noticeable cell death, they may still influence gene expression patterns relevant to graft integration and cartilage repair.
Collectively, these results highlight important biological differences between fibrin glues and support continued
investigation into their influence on MACI outcomes.
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