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Objectives
Cross-Linking with Supplemental Oxygen

Corneal collagen cross-linking photochemistry is strongly dependent on stromal oxygen levels in combination with UV delivery parameters and photosensitizer formulation. Stromal oxygen can be modulated by providing oxygen gas around the
ocular surface. This laboratory study aimed to evaluate a series of normoxic and hyperoxic epi-on cross-linking protocols that have recently been translated into clinical use by:

1. Invasive measurement of stromal oxygen concentrations before, during, and after UV irradiation

2.  Analysis of induced acute anterior surface flattening via Scheimpflug tomography and bulk material stiffening via biaxial extensiometry

3. Comparison of all results to positive (epi-off Dresden protocol) and negative (no cross-linking) control samples

Methods - Measurement Apparatus and CXL Protocols
Environmental Chamber (a), Invasive Oxygen Probe (b), and Protocols
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Results

Intrastromal Oxygen Levels, Extensiometry, and Tomography Findings & Conclusions

Supplemental Oxygen Drives Increased Corneal Stiffness and Flattening
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