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Organ-on-chip (OoC) technology allows building complex in
vitro models tailored speci cally to the tissue/organ needs. OoC
models mimic the microphysiological environment cells experience in
a tissue including the vasculature-like perfusion. ey are developed
to potentiate several functional readouts using very low cell numbers.
Over the past years, the technology has emerged as a powerful tool
to support drug discovery and development with a potential for
pharmaceutical R&D cost reductionl. e rise of complex treatment
modalities, increasing attrition rates and low of predictively of current
model systems created an urgent need for human-relevant and well-
characterized in vitro models to support drug development (i) in
e cacy testing by building in vitro disease models and (ii) in toxicity
testing by providing a unique tool for mechanistic studies. Of particular
interest for both e cacy and toxicity testing, is the human eye. Millions
of people worldwide are a ected by ocular disorders leading to visual
impairment. Hence, to develop ophthalmic drugs and study ocular
toxicity, novel human-relevant ocular tissue models are urgently
needed.

To mimic the tissue complexity of the human choroid, we designed
a 3-channel micro uidic platform that allows for the perfusion of
circulating immune cells. e Choroid-on-Chip (CoC) comprises three
main cellular components. e epithelium consists of a monolayer of
human induced pluripotent stem cell (iPSC)-derived RPE in the top
channel. e endothelium consists of two con uent monolayers of
human primary MVECs seeded in the central channel facing on the
upper side the RPE and on the lower side the melanocyte compartment.
is channel is perfused using a syringe pump ata ow rate of 40 uL/h.
e stromal component in the bottom channel features a cell-laden
hydrogel incorporating melanocytes at de ned cell densities in a 3D
arrangement, orthogonal. All the epithelial, endothelial and stromal
components together form a robust, viable 3D tissue [1]. e cells are
homogenously seeded and distributed in a pigmented tissue throughout
the entire length of the chip. e dimensions of the chip were chosen
to match in vivo tissue dimensions: e total height of the 3D tissue
on chip is 300 um; the human choroidal thickness was estimated to be
266.8+78.0pm [2].

To mimic the outer blood-retina barrier (0BRB), RPE and MVECs
were cultured on the two sides of the upper membrane, top and bottom
respectively. e membranes were coated with Laminin, Collagen and
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