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We will introduce a method for enhancing the ocular penetration of eye drops using nanoparticles of hydrolyzable dye. 
The corneal barrier functions in ocular globe predominantly restrict the permeation of eye drops administrated. The 

barrier functions consists in epithelial tight junctions, as well as an opposite polarity environments of lipophilic epithelium 
and hydrophilic stroma, which restrict the compound permeation into cornea physicochemically. We found that there was 
the size effect on ocular penetration of eye drops. Namely, nanoparticles of hydrolyzable dye attained a greater than tenfold 
higher (ca. 50-fold) ocular penetration than that of micron-sized particles. Furthermore, not only the size effect, but also an in 
vivo hydrolysis reaction of dyes of nanoparticle was found to be an important factor for enhancing the ocular penetration of 
eye drops. These conclusions were supported by the confocal laser fluorescence microscopy observation of cornea, as well as 
quantitative analysis of fluorescent dyes in ocular globe. We think that the using nanoparticle of hydrolyzable compounds is an 
effective approach for enhancing the ocular penetration of eye drops. 

Additionally, we will introduce the preparation method of drug nanocrystals using Nano Spray Dryer B-90. The target 
drugs were steroid and calpain inhibitor. The calpain inhibitors are promising drug for curing intractable diseases such as 
glaucoma and Alzheimer’s disease, in viewpoint of neuron protection.
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