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Application of organoids and microfluidic organ-on-a-chip

Abstract

in ophthalmology
HUANG Tao*, MA Shuxian*, SHAO Yi
(Department of Ophthalmology, First Affiliated Hospital of Nanchang University, Nanchang 330006, China)

The eye is composed of refractive system and visual nervous system. It is one of the most important sensory organs
of the human body. The abnormal development or function of eye tissues may cause various degrees of visual
impairment. At present, the pathophysiological mechanism and treatment of eye diseases are mainly explored
through animal experiments and in-vitro cell culture. However, they are of certain limitations. The in-vitro cell
culture cannot fully reflect the morphological, structural and biochemical characteristics of organs, whereas
the animal models are heterogeneous of species and genetic background. In recent years, with the continuous

development of in-vitro three-dimensional structure organoids and organ microfluidic organ-on-a-chip technology
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derived from primary tissues, embryonic stem cells and induced pluripotent stem cells, organ cloning models

more similar to in vivo organs in terms of the structure and function have been constructed. These models can

provide more sensitive, quantitative and large-scale phenotypic analysis, and can be better applied to the research

of eye development, physiological structure, disease mechanism, personalized medical diagnosis and treatment.

At present, microfluidic organ-on-a-chip and organoids technologies have shown great application potential in the

structural development and disease models’ construction of cornea, lens, lacrimal gland and retina.
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