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ABOUT THE POSSIBILITIES OF CORNEAL TRANSPLANTATION
(literature review)

T.A. KHALILOVA, K.l. GORODNICHEV, A.M. MOROZQV, Yu.E. MINAKOVA, |.G. PROTCHENKO
Tver State Medical University, Sovetskaja Str., 4, Tver, 170100 Russia

Abstract. Research purpos&as to assess the possibilities of creating and transplanting a cornea to h
mans.Materials and methodsreviewed thecurrent publications of Russian and foreignhars on such bases
as PubMed, Medline,-eibrary. Were studied information about the methods of keratoprosthetics, the structure
of the keratoprostheses used today, modern developments in the field of gepihecidionor cornea with an
equivalent created by using 3D bioprinting technologies, as well as the possibility of transplanting
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keratoxenografts to human, have been analyRedults and their discussioThe cornea is a complex structure
ofaneye.ltcomi sts of 5 | ayers: epithelium, Bowmanés | ayer,
Some authors also distinguisktt6layer- pre-Descemet's membrane. Each of these layers has their oom fun
tions. Cornea is a trgparent, avascular and highly imaated tissue. Its primary functions are to transmit and
refract light entering the eye and tmfarct the eye. Today there is an acute problem of lack of donor corneas, as
a result of which the development of analogs is required, that can completelgergipéda human cornea.
Keratoprostheses are widely used all over the world, some types of which are entirely made of synthietic mater
als and show good engraftment, as well as a high percentage of visioati@siarpatients. However, their use
is limited to strict indications. The use of modern technologies in the field of tissue engine@brgoprinting
allows you to create the cornea inifictal conditions. However, selection of material for 4 is difficult.
Such material must have sufficiemtechanical strength, biocompatibility, transparency, bioinertness, suitable
biodegradability, and must comply with clinical requirementdla@en and silk fibroin have been found to be
the most suitable materials. However, collagen is not strong endwggbfdre it is combined with alginate, and
silk fibroin is not sufficiently similar to the proteins of the human extracellular matrix. Nevertheless, the printed
structures have shown good vitality, and in the future, they are planned to be engraftearis.hmother e
perimental method that allows replacing the donor cornea is the use of keratoxenografts taken fromve- pig. Ho
ever, in the experiments carried out, it was found that not all prostheses were engrafted, and those that were e
grafted required fidher keratoplasty or keratoprostheti€onclusions today there are prostheses that oan r
place the donor corne&eratoprostheses, but their use is strictly limited and is decided in each case itdividua
ly. Developments in the field of bioprinting dfeé cornea have shown that it is possible to synthesize a model of
the cornea, but requires careful selection of materials, and existing models show good results when engrafted in
rabbits. Keratoxenografts can be transplanted in urgent cases. Such openatieffective as orggreserving
ones. Thus, to date, there is no anatomical and functional replacement for the doear oot there is a lot of
research in this area.

Keywords: donor cornea, keratoprosthetics, keratoprosthesis, 3D bioprintingokenagraft.
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