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Topical drug administration via cornea and conjunctiva is non-invasive and the most 

widely used drug administration route in ophthalmology. Cornea is a tight and well-characterized 

barrier that allows only the treatment of anterior eye segment with small molecular drugs. 

Conjunctiva, on the contrary, is believed to be leakier than cornea and enabling the penetration of 

larger sized and more hydrophilic drugs. However, the systemic studies of conjunctiva as 

permeation barrier for small molecular drugs are still lacking. The aim of this study was to identify 

the molecular descriptors defining conjunctival permeability, by employing cassette dosing method 

and QSPR (quantitative structure-property relationship) model. Permeability studies were 

performed ex vivo with fresh porcine conjunctiva and simultaneous dosing of chemical library 

composed of 32 clinically relevant drug molecules of wide chemical space. Conjunctival 

permeability (Papp, conjuctiva) of the compound library was analyzed by a LC/MS method. Investigation 

of the data showed about 31-fold range of permeability values. The Papp, conjuctiva and molecular 

descriptor values of the compound set were used for the generation of the multivariate QSPR 

model. For that principal component analysis (PCA) and linear partial least square (PLS) were 

used. A preliminary QSPR model was obtained with a Q2 value of 0.667. The model predicted the 

external test set with a mean fold error of 1.31. The polar surface area (PSA) and hydrogen bound 

donor (HD) were the most relevant descriptors for Papp, conjuctiva prediction. The conjunctival QSPR 

model could be used in the developing stage of new potential ocular drugs, in order to evaluate 

their conjunctival permeability at the surface of the eye. 

 

 

 

 

 

 


