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Severe corneal injuries and ulcerations are one of the most common causes of impaired vision 

and even blindness. Surgical treatment in the form of keratoplasty, conjunctival grafting, or 

prosthetic material use is required in many cases, but if the damage is more extensive and 

involves the limbal area, it can lead to limbal stem cell deficiency (LSCD). In such cases, 

corneal transplant alone or its supplementation with prosthetic materials or conjunctiva will not 

be a sufficient method of treatment. The only effective treatment for such damage might be the 

limbal tissue transplantation or limbal mesenchymal stem cell (LMSC) transfer. Although 

beneficial effects of allogeneic limbal transplantation have also been reported, the scarcity of 

limbal tissue and the strong immune response to allograft are major obstacles to such treatment 

protocols. Therefore, a more promising treatment seems to be the LMSC limbal stem cell 

transplantation. An alternative source of stem cells for ocular surface regeneration is 

mesenchymal stem cells (MSCs). These cells can be relatively easily obtained in sufficient 

amounts from various types of tissues (eg, bone marrow, adipose tissue) and propagated in vitro 

for autologous use. However, there is as yet no direct evidence that MSCs can promote the 

healing and regeneration of damaged corneal tissue as effectively as tissue specific LMSCs. A 

significant part of the studied therapies with the use of MSCs was based on their local 

administration without disturbing the continuity of the eyeball wall, or on periorbital injections 

and intravenous administration. Due to the histophysiology of the cornea, intraocular 

application of MSCs has proven to be a risky procedure with no significant expected benefits 

for corneal treatment. The above facts and the need to maintain sufficiently long and close 

contact between the transplanted LMSCs and the damaged corneal bed result in the need to use 

a carrier that enables cell adhesion and migration. The substrate should also provide growth-

stimulating factors, such as organic compounds or physical stimuli, and enable the diffusion of 

nutrients and other produced substances, as well as maintain appropriate mechanical and 

physicochemical parameters, conducive to integration and further development of the tissue. 

 Research on cell therapies in medicine has been conducted for over a quarter of a century, but 

despite the intensive, long-term involvement of scientific institutions, there is only one patented 

ATPM (Advanced Therapy Medicinal Product) approved in 2015 by the European Medicines 

Agency is Holoclar. 

Veterinary medicine struggling with similar problems in corneal therapy is looking for 

its way in the field of regenerative therapies in cases of damage, degenerative changes and 

corneal scars as well as permanent damage to the limbus. 
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The aim of this study was to evaluate the clinical and technological possibilities of developing 

a method of obtaining limbal stem cells from a domestic dog (Canis lupus familiaris) and a cat 

(Felis catus) and stabilizing a homogeneous layer of limbal stem cells on a substrate that allows 

their transfer and maintenance on the treated surface of the cornea. 

The assumption was also to obtain fast adhesion of cells to the growth surface, 

regardless of the quantity and quality of the material, and to obtain proliferating cells of the 

primary culture for a minimum of 90% isolation within 72 hours. The substance used must have 

meet legal requirements for pharmaceutical raw materials. Previous experience indicated poor 

adhesion of isolated cells and explants to standard cells growth areas, and the process was 

usually long (about 2 weeks) and characterized by low repeatability. 

Therefore, the aim of the research work was to modify the growth surface in order to 

obtain fast adhesion of explants and cell migration to the growth surface. 

   As part of the conducted research, we obtained a fully reproducible method of 

producing tissue engineering prototype in the form of autologous LMSCs on a collagen 

membrane formed in the shape of a contact lens ready for implantation in a patient. 

Our research has shown that the collected fragments of the limbus containing LCMS, 

transported to the laboratory for up to 72 hours, are a good starting material for the isolation 

and multiplication of LMSCs. 

During the study, the limbus was isolated from 20 patients: including 8 cats (5 females 

and 3 males) and 12 dogs (6 females and 6 males). In the group of cats, the age of the donors 

ranged from 3 to 20 years. The youngest dog was 10 months old and the oldest 16 years old. 

Some of the donors (8 dogs and 1 cat) were undergoing ophthalmological treatment, which 

ended in enucleation due to the severity of the process. In two cases (1 cat and 1 dog) the limbus 

was taken from the patient immediately after mechanical trauma to the eyeball. In 3 cases (2 

dogs and 1 cat), the limbus was taken from patients diagnosed with tumors within the eyeball. 

In one case (1 cat), the eye from which the limbus was taken showed signs of post-inflammatory 

atrophy (extensive changes in the cornea and reduction of the eyeball size). One of the cats had 

symptoms of Infectious Peritonitis (FIP) at the time of the limbus retrieval. Cardiac problems 

of varying degrees were found in 4 dogs. In 4 donors (4 dogs) in the history of treatment there 

was a neoplastic disease unrelated to ophthalmic symptoms (in 2 dogs the active phase of extra-

ophthalmological neoplastic disease). 

The research also allowed to conclude that it is possible to collect, multiply and stabilize 

LMSCs obtained from elderly patients and from patients whose donor eye was affected by a 

disease process such as glaucoma and an extensive corneal ulcer on a collagen substrate. 
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The studies showed that the quality of the cellular material was not significantly affected 

by extra-ophthalmic diseases occurring in the donors at the moment of limbal fragment 

collection. The next step will be the introduction of the cell engineering prototype we have 

developed as part of an experimental therapy. 

  


