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INntroduction

Benzalkonium chloride (BAK), the most commonly used preservative in eye drops is generally composed of benzododecinium (C,,) and myristalkonium (C,,) (Figure 2)
and is known to increase penetration of active compounds. However, numerous studies have reported its toxic effects on the ocular surface, especially in long-term
treatments of diseases such as glaucoma. Mass spectrometry Imaging (MSI) applications to ophthalmic drug discovery have recently gained growing interest especially for
preclinical studies in pharmacology or toxicology. In this experiment, MSI is used to characterize the BAK spatial distribution and evaluate its physiopathological impact at
the molecular level.
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Figure 5: (a) Zoom on cornea region (b) MALDI-ToFMS images of BAK C,,
(red) and BAK C,, (green) ion distribution (superposition in yellow) at
lateral resolution of 80 um (c) ToF-SIMS images of the same ions and
their superposition at a lateral resolution of 2 um.

Figure 4: (a) MALDI-ToF Mass spectrum of standard collyrium solution (b)
Fragmentation spectrum of BAK C,, ion, observation of two daughter ions at m/z
212 and m/z 91 (c) Zoom on iridocorneal angle area (d) MS image of BAK C,, ion
distribution at lateral resolution of 50 um (e) FAST-SRM MS image of BAK C,,
fragment at m/z 212
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" Co-localization of parent and daughter ion. Complementarity of two mass spectrometric imaging

= Univocal characterization of BAK distribution thanks to techniques.
FAST-SRM (Single Reaction Monitoring) mode.
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(2) cornea, iris, conjunctiva, limbus, retina and (3) near the optic nerve
at the optic disc.
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