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Present Status and Challenges for Corneal Regeneration

Shin Hatou, Kazuo Tsubota

Department of Ophthalmology, Keio University School of Medicine, Tokyo, Japan

The cornea consists of three layers ; the epithelium, stroma, and endothelium. Among them, stem
cell research of epithelium has developed most. Functional bioengineered corneal epithelial sheet
grafts from limbal stem cells has already been applied to clinical use. However, some problems such
as the use of bovine serum in culture media or stem cell quality and quantity of the cell sheet, are
vet to be solved. Stromal and endothelial stem cell research has not developed much compared to
the epithelium. Cornea-derived progenitors (COPs) were derived from corneal stromal cells and
have common characters with neural crest stem cells. Although there is much to solve, COPs may
be helpful to obtain functional bioengineered stromal or endothelial graft in the future. On the other
hand, new operation techniques such as deep lamellar keratoplasty or Descemet’s membrane strip-
ping endothelial keratoplasty have developed recently. As these techniques are ready to be applied
to regenerative medicine, tissue engineering of the cornea are expected to catch up with preceding

clinical operation techniques.
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Superior : Stem cell deficiency in corneal limbal
epithelium caused conjunctival invasion with blood
vessels on whole corneal surface. Inferior : One
year after the keratoplasty with limbal epithelial
stem cell transplantation. Center of the cornea
was covered with corneal epithelium and main-
tained clarity.
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corneal epithelial sheet grafts
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l Transplantation

Fig. 3 : The method of transplantation using functional bioengineered corneal

epithelial sheet grafts from autologous corneal epithelial stem celis.
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