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Abstract
Statement of the problem: Amniotic Membrane (AM) is a naturally derived biomaterial with unique biological and mechanical properties rendering it suitable for ophthalmic application. The purpose of this study was to evaluate differences in tissue processing and the effects of sidedness (Epithelial [E] and Stromal [S]) on Human Corneal Epithelial Cell (HCEC) activity and the effect of processing on HCEC inflammatory response. A case study is also presented.
Methodology & theoretical orientation: Three differently processed ocular AMs were compared in vitro: (1) a Decellularized Dehydrated Human AM (DDHAM); (2) a Dehydrated Human AM (DHAM); and (3) a Cryopreserved Human AM (CHAM). Dependent variables included HCEC adhesion, viability, migration and inflammatory response. In a patient with Anterior Basement Membrane Dystrophy (AMBD), DDHAM was applied following debridement of the corneal epithelium and Bowman's membrane. Corneal healing was evaluated over time.
Findings: On day 1, cell viability was significantly higher on DDHAM-S than CHAM-S (p<0.001) and on DDHAM-E than CHAM-E and DHAM- E (p ≤ 0.001). On day 4, relative cell viability was significantly higher on DDHAM-S than DDHAM-E and CHAM-S (p<0.001) and on DHAM- S than DHAM-E and CHAM-S (p<0.001). On day 7, relative cell viability was significantly higher on DDHAM-S than DHAM-S and CHAM-S (p ≤ 0.003) and on DHAM-S than DHAM-E (p<0.001). Migration was significantly lower on CHAM than on DDHAM and DHAM (p ≤ 0.004). DDHAM promoted an initial inflammatory response that decreased over time. DDHAM application reverted the corneal surface to a smooth and normal state. One month postoperatively, the patient reported improved comfort in activities of daily living [Figure 1].
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Figure 1. Stromal side of DDHAM best supports HCEC viability over time. HCECs were seeded onto the epithelial and stromal sides of AMs and incubated for 1, 4 and 7 days. Absolute cell viability on Day 1 is shown for the epithelial and stromal sides of the three AMs. (A). The relative cell viability, expressed as a percentage of Day 1, is plotted over time for each side of the AMs (B). A three- way analysis of variance with Tukey post hoc tests was conducted to examine the effects of sidedness, AM and time on relative cell viability. Significant interactions were evaluated with simple main effects analysis with Sidak correction for multiple comparisons. Comparisons between the epithelial and stromal sides of each AM are shown and comparisons between the AMs for each side are shown. Data shown are mean ± SD (n=4). *p ≤ 0.05.
Conclusion: Compared with DHAM and CHAM, DDHAM improved HCEC activity in vitro, suggesting greater ocular cell compatibility in vivo. Moreover, the case study demonstrated a successful treatment of ABMD with DDHAM.
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