Central Asian Journal of Medicine

Central Asian Journal of Medicine

MODERN APPROACH TO THE TREATMENT OF INFLAMMATORY
DISEASES OF THE CORNEA USING EYE MEDICINAL COATINGS
(literature review)

Zebiniso A. Aslonova !, Akmal A. Sydykov ?, Tatyana V.Gavrilova 3

1 PhD, Associate Professor, Kimyo International University in Tashkent, Uzbekistan
E-mail: zebooriginal@gmail.com

2 DSc, Professor, Rector of Fergana Medical Institute of Public Health, Uzbekistan

3 DSc, Professor, Head of the Department of Ophthalmology, Perm State Medical
University named after Academician E.A. Wagner, Russian Federation

ABSTRACT

Over the past few years, the use of biocoatings in ophthalmology in various pathologies
has yielded tangible results. However, most of them are covered with muscle mass: tissue
connection, graft fixation, intraocular fluid retention. The development in appearance with an
antibacterial manifestation is underway, which is important for patients with inflammatory eye
lesions. Research in the field of imparting biocoatings with additional properties and functions is
promising in ophthalmology.

Scientific research is being carried out around the world to develop effective methods for
treating inflammatory eye diseases and optimizing the use of film biocoatings. The development
of polycomposite films with methylene blue for the treatment of inflammatory diseases of the
cornea, based on hematological, biochemical and pathomorphological changes based on the
results of experimental studies in vivo, is important for the scientific substantiation of the results
of evaluating the effect of the drug. developed a coating for the processes of regeneration of the
cornea based on the results of local and systemic morphological changes. Scientists of
Uzbekistan have developed the concept of the optimal composition and properties of the Novacel
ophthalmic film. Ziyo "based on a polycomposite polymer material. The film is characterized by
biocompatibility, biodegradability, high sorption activity, vapor permeability, elasticity, strength,
antimicrobial properties, absence of cytotoxicity, pyrogenic and toxic effects.

Key words: antibacterial action, inflammatory eye diseases, bio-coatings, ophthalmic
medical films.
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INTRODUCTION

One of the formidable complications of the eyes is infectious keratitis, which
causes a sharp deterioration in vision, the degree of which depends on the
geographical location and predisposing risk factors [13]. The most common
pathogens causing infectious keratitis, from the appearance of: Staphylococcus
aureus [1,4], streptococcus pneumonia [5, 6] and fusarium solani [7, 8]. Treatment
of infectious keratitis must be prompt in detecting possible destruction of corneal
tissue, as well as to limit the area of corneal scarring, which can lead to loss of
visual acuity. International standards for the treatment of infectious Kkeratitis
include cases of use and systemic antibiotics. [9, 10]. However, to date, the
management of patients with infectious keratitis has caused a number of
difficulties due to the identification of resistance of pathogenic diseases. The high
incidence of pathogenic microbes to antibiotics is due to their rapid reproduction
and mutation. There is an acute prospect of searching for alternative acute
conditions aimed at weakening resistance in infectious keratitis [11, 12].

There are enough works devoted to evaluating the effectiveness of PDT in
malignant eye diseases. Thus, patients with ocular melanoma were irradiated at a
dose of 50-100 J/cm? [14]. There is also a positive effect of using PDT among
patients with initial serous choriortinopathies. Compared with laser
photocoagulation, the advantage of PDT was an increased sensitivity of the
subretinal fluid (Lim this al. 2011). However, the difference in visual recovery and
baseline macular density was not affected. In some cases (2-10%), after the
detection of laser photocoagulation, iatrogenic choroidal neovascularization
(Reibaldi this al. 2010). Compared with intravitreal injection of diseases that
suppress vascular endothelial growth factors, the best results (inflammation of the
focus of macular disease, resorption of subretinal fluid) have been reported with
PDT. PDT is recognized visually as a treatment for underlying serous
chorioretinopathy. (Jinglan, 2014).

PDT has found its application in patients with polypoid-choroidal
vasculopathy . In the study of PDT monotherapy , the remission period was within
5 days, which is a relatively high efficiency in the treatment of these diseases.
While the use of PDT as a result of intravitreal administration of the drug
Ramibizumab achieved a complete cure ( Kai Tan , 2014).

In experiments on laboratory rats, in one of the domestic studies, an eye burn
was simulated using an EHVCh-2 laser device (60 J, 120 J, 300 J), and
bacteriostatic activity was also studied. A 1% solution of methylene blue was taken
as a photosensitizer. As a result of irradiation, blood flows in the lateral segments,
choroids and posterior poles of the eyes, as well as in the surrounding tissues, were
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found in all the observed. Signs of the presence of lacrimal glands were registered
in animals with a laser dose of 60 and 120 J (focal dystrophy, accumulation of
corneal fragments). There was a bacteriostatic effect against St. hemolytic , St.
epidermis , St. _ golden . In the comparison groups, a 25% solution of levocetin
and a 1% solution of methylene blue were used without the effect of PDT [17].

There are a number of works aimed at studying the antibacterial effects of
immunoglobulins and complement in purulent keratitis. In an experimental model
in mice under general anesthesia, injuries (1 mm) of the corneal epithelium were
made using a needle. Pseudomonas aeruginosa was used as a bacterial flora in the
amount of 3 x 10 °- 4.5 x 10 ® CFU per animal. Inflammation of the cornea reached
its maximum achievement 48 hours after infection. Evaluation macro scale in the
application consisted in the quantitative measurement of pathological processes:
the eye does not differ from the intact one - 0 points; slight clouding, partially
covering the pupil - 1; intense clouding covering the pupil - 2; active opacification,
covering the entire anterior segment - 3; corneal perforation — 4 [16]. To evaluate
the results of applying the population count method, histological examination of
the eyes.

New Zealand White and Dutch rabbits are the most commonly used to model
bacterial keratitis in rabbits. One of the detected cases causing Pseudomonas
keratitis in rabbits Pseudomonas in rabbits was developed by Hessburg et al. [18],
who proposed the application of an infected silk thread to the corneal stroma. This
method was later used to identify the Pseudomonas protease , which causes
massive destruction of the cornea and the loss of visual acuity [20], as well as to
evaluate the antibacterial effect. Kessler this al . [22] used an intrastromal injection
model in which bacteria were introduced into the cornea to determine the degree of
proteolytic activity of P. aeruginosa and study the response of rabbit eye tissues.
The authors took advantage of the fact that in response to a bacterial injection, not
only a massive influx of polymorphonuclear leukocytes is initiated , but also
proteolytic enzymes ( metalloproteinases ), which leads to damage to the cornea.
The need for bacterial keratitis in rabbits depends on the detection of increased
excitability of cells at injection sites [19].

Iglewski et al. [15,20] injected purified exotoxin A into the cornea of rabbits
and observed toxic effects that were neutralized by antitoxin. Thibodeau et al. [21]
transformed the genes for two P. aeruginosa virulence factors ( elastase and
alkaline protease), a species that is non-pathogenic to rabbit eyes, Pseudomonas
putid .

Various types of antibiotics and new types of therapy using intrastromal [20,
21] and doses of inoculation [22] have been used in ophthalmology to match
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Pseudomonas aeruginosa. Other types of Pseudomonas aeruginosa inoculation
with excoriation [23, 24], abrasion [25], and mechanical removal of the corneal
epithelium [22]. A method for contaminating contact lenses in rabbits has also
been proposed [2, 3, 26].

Beyond antibiotic resistance research, scattered collisions with immunization
work. For example, testing a vaccine against specific bacteria or their antigens.
Thus, Kroeger et al. [27] immunized rabbits with P. aeruginosa
lipopolysaccharides and then infected their corneas with bacteria. Holzer this al.
used by Dutch rabbits to study lamellar keratitis after corneal surgery [28-31].

Infection with S. au reus in the experiment cannot be achieved without trauma
or increased manipulation, for example, with the use of contaminated contact
lenses. there is only a suspension that the population is injected intracorneally.
Kupferman And Leibovitz used the intrastromal injection model to study the
effectiveness of antitumor therapy in keratitis caused by Staphylococcus aureus
[32]. Laboratory studies of the minimum frequency of detection of antibiotics do
not always reveal the identification of the picture inside the eye. Moreover, they
suggested that not all strains of S. aureus would necessarily have the same
sensitivity as the strains used in their study.

Of the significant open areas of affected eyes discovered by S. aureus in the
intracorneal model, alpha-toxin was identified as the most influential bacterial
virulence factor [33, 34]. This discovery inspired subsequent studies, including
Immunization with alpha-toxin followed by infection in rabbits [35], as well as
cyclic treatment with dextrin, which caused inhibition of alpha-toxin, which
greatly reduced the severity of the disease [36].

One study used a rabbit model to achieve efficacy in endophthalmitis and
evaluate moxifloxacin bacteria. They were divided into three groups with
moxifloxacin induced before and after surgery, only before surgery and only after
surgery. As a result of preliminary studies, the quantitative amount of St. golden.
Suspended bacterium S. aureus 50 thousand CFU in the amount of 0.025 ml was
injected into the anterior chamber during the operation. For a possible day, the eyes
are developed with the help of an alkaline lamp. Signs of endophthalmitis were
assessed according to a scale (0, 0.5, 1, 2 and 3) in terms of hypopyon, iritis,
conjunctivitis, limbal injection, corneal infiltration, blepharitis, red reflection and
fibrin. After the animals were removed from the experiment, the degree of
infection of the anterior and posterior chambers of the eye was assessed using the
standard method of counting colonies [15].

Currently, adhesive coatings in the applied ophthalmology are becoming
increasingly popular due to the success achieved in the application of the
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frequency of detection of complications. An ideal biocoating should be non-toxic,
have high adhesive properties, and have an anti-inflammatory and wound-healing
effect. Natural biological and synthetic coatings. Primary synthetic adhesive
coatings include: cyanoacrylate adhesives and coatings based on polyethylene
glycol (PEG) derivatives. Cyanoacrylate glue has high adhesion values, but after
rapid polymerization after contact with a liquid, it can provoke histotoxicity. Fibrin
coatings are less traumatic and the time of their polymerization can be pneumonia.
However, the adhesive properties of fibrin are much lower than the cyanoacrylate
adhesive coating. PEG has advantages in terms of toxicity, mechanical properties,
and polymerization time [37].

Cyanoacrylate glue is synthesized by an exothermic reaction between
formaldehyde and cyanoacetates [38]. High molecular weight cyanoacrylates
(isobutyl, octyl cyanoacrylate) are the most durable and highly sensitive coatings
compared to low molecular weight (methyl cyanoacrylates) [39, 40]. Fibrin
adhesives are bonded from two components which, when mixed, are water-
insoluble adhesives. One outer surface component (Tisseel, USA; Tissucol, USA)
self-detection: fibrinogen, coagulation factor XIII and aprotinin. The second
component was represented by thrombin and calcium. The mechanism of action is
that the reaction of thrombin components stimulates the conversion of fibrinogen
into fibrin, which then polymerizes with calcium-stimulated coagulation factor
XI1 . Aprotinin destroys the destruction of fibrin glue. Known fibrin coatings
include various types of combined preparations. For example, Quixil (OMRIX
Biopharmaceuticals, New York, USA) detects tranexamic acid instead of aprotinin.
Fibrin is a biocompatible and biodegradable property, which increases the risk of
toxicity and inflammatory tissue inflammation. Terms of polymerization duration
and exacerbation of thrombosis [41, 42]. Evicel is the most durable fibrin coating
with the most sensitive mechanical properties [41, 43]. One of the missing fibrin
mites is the risk of transmissible infection transmission, since the drug is made
from donated blood [44]. Due to possible contamination during collection of
autologous blood.

Cyanoacrylate adhesive, due to its low viscosity, is preferable to use during
surgical operations in the supine position in patients with possible leakage of the
adhesive [45]. The addition of the iofendilate substance slows down the
polymerization of the cyanoacrylate adhesive. To reduce the risk of toxicity, the
drug applies a very dense mass or uses a sponge impregnated with glue [46].
Application on the cornea of the eye, it is important to pre-dry the surface and
surrounding tissues. In this case, the adhesive will not attach to the corneal
epithelium [47].
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Evicel fibrin coating (USA) is delivered using a nebulizer, which can only be
used if the nebulization is accurately predicted. Fibrin Tachosil (USA) is presented
in the form of a patch that can be cut to the desired size and placed on the damaged
surface [48].

In 1960 Refojo this Al and Webster this For the first time , adhesive coatings
were used as a treatment for corneal perforations [49, 50]. Since then, corneal
perforations up to 3.0 mm in diameter have been freely treated with cyanoacrylate
adhesive [49, 50, 51]. The use of corneas observed in trauma reduces the frequency
of enucleations [51].

Cyanoacrylate glue stops the progression of corneal necrosis, inhibition of
polymorphonuclear leukocytes due to collagenolytic and proteolytic properties [51,
52]. In 1983, Eiferman and Snyder proved that glue inhibited the growth of Gram-
positive organs, inhibited foreign body interests, and selective corneal
neovascularization [52, 54]. However, the question of the toxic effect of
cyanoacrylate derivatives on the corneal endothelium, which is associated with the
formation of iridocorneal and iridolenticular adhesions, remains unresolved [52,
54].

Sharma this Fibrin and N -butyl-2-cyanoacrylate have been found to be
effective in corneal perforations up to 3 mm in diameter. It should be noted that
healing occurred faster after the use of fibrin glue (within 6 weeks) with the lowest
incidence of corneal vascularization compared to cyanoacrylate glue. The primary
advantage of fibrin coating is the longest fixation of the coating [49]. As for
corneal lesions larger than 3 mm, amniotic membranes or scleral grafts
Impregnated with cyanoacrylate or fibrin glue are included for their temporary
closure [49]. Grau and Duran suggested using more than 3 mm thick amniotic
membrane for covering wounded corneas, or a single-layer amniotic membrane
with a TachoSil coating layer. [55].

In 1970, Rosenthal performed corneal transplantation in an experiment on
rabbits using a platelet -fibrin mixture [56]. In 2003, Kaufman discovered fibrin
(Tisseel) for joint keratoplasty in 5 patients. All grafts with a thickness of 200
microns successfully engrafted [57]. In 2007, Duarte and Kim applied the
"sandwich™ method for lamellar keratoplasty using thrombus and fibrinogen [58].
In the same year, Narendran et al. performed lamellar keratoplasty with suture and
fibrin coating. Researchers have found that they cover areas of application for both
the donor and the recipient. For more accurate drug delivery in the case of a fibrin
glue graft applied with 2 syringes [59].

Fibrin glue has also been successfully used in the preparation of grafts for
autonomous endothelial keratoplasty [60].
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Meskin, Ritterband and Leung independently used 2-octylcyanoacrylate in
humans in cataract surgery [61-63]. Despite the fact that the coating sealed the
corneal incision in all manifestations, Meskin noted that in some patients a small
foreign body and diffuse conjunctival hyperemia were observed [61]. In 2009,
Banitt et al. compared the performance of N -butyl-2-cyanoacrylate, Tisseel fibrin
glue, and suture at 3 mm, 4.5 mm, and 6 mm. It was concluded that N -butyl-2-
cyanoacrylate is most effective at a 4.5 mm cut, with sizes of 4.5 and 6 mm. In
2012, Kaya et al. demonstrated that N -butyl-2-cyanoacrylate is used more
frequently with a 2.5 mm incision [65].

In 1998, Henrik et al. used Tisseel fibrin glue to cover a scleral incision
without the use of any expanded surfaces or sutures [66]. Mester et al.
demonstrated the use of a Tissucol fibrin coating that compared with a control
group of patients with postoperative astigmatism. However, the consequences Alio
et al. did not identify a significant group in the use of fibrin glue and the tradition
of suturing [66, 68].

In 2007, Hovanesian and Karageozian found that Tisseel fibrin glue has an
effect on the effect of intraocular fluid with the absorption of intraocular pressure
and significantly increases the pressure required to remove the fluid [67]. In
comparative studies in 2009, Banitt et al. found that for lesions up to 3 mm, it is
preferable to use fibrin glue, since there is a significant difference in intraocular
pressure. For large incisions (4.5-6 mm), suturing is in no way inferior to the use
of fibrin coating [50].

Coatings based on PEG derivatives have become very popular in eye cataract
surgery. When collecting biocoatings OcuSeal (Beaver - Visitec International),
consisting of a powder form of PEG and liquid polyethyleneamine, has the value
of increasing the level of intraocular pressure [51]. Kenyon et al. found that
OcuSeal showed a risk of postoperative astigmatism and foreign body
hypersensitivity compared to suturing [62]. Several case studies have demonstrated
the significant efficacy of ReSure coatings in increasing intraocular pressure, the
absence of fluid leakage compared with the self-healing of clean cut wounds of the
cornea [53-55].

For more than 30 years, fibrin glue, with its success in the surgical
preparation of pterygium, indicates a significant safety of gluing the amniotic
membrane and conjunctival graft during wound closure. Numerous studies confirm
the fact that, compared with the appointment of sutures, the placement of a fibrin
coating provides time for surgery, eliminates postoperative discomfort, and reduces
the risk of postoperative complications and relapses [66].
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A meta-analysis published in 2017 reported a significant efficacy of fibrin
glue in fixing conjunctival autographs on pterygium results compared to controls.
It was found that in the experimental group with fibrin coating, the frequency of
recurrence of diseases within 6 months was revealed in comparison with the
Imposition of pigs with a non-significant difference in the rates of complications
[47]. According to Suzuki et al. Nylon and silk filaments induce immune
verification and damage to Langerhans cells in the cornea of the eye [58].
Scientists have found that frequent relapses trigger an inflammatory response.

The use of autologous fibrin glue for fixation of the conjunctival graft is a
likely way to detect exacerbation of relapses and postoperative complications.
Various fibrin glue application techniques have been applied by Kenyon and others
[59]. The traditional method of using fibrin glue has been to alternate fibrinogen
and thrombin before applying them to the scleral bed and fixing a conjunctival
autograft. Koranyi et al. frequent cases of release and insertion, where the two
components of the adhesive were applied separately. Fibrinogen was found on the
surface of the graft and thrombin was found on the surface of the sclera [60]. In
case of occurrence of cases of rapid formation (30 sec.) of a blood clot after the
application of a graft. The fibrin glue sandwich technique was published in 2013
by Fava et al., which made it possible to manipulate the graph prior to fixation.
This method consisted of 3 layers: fibrinogen-conjunctival autograft, thrombin.
You can apply fibrinogen in the area of the scleral bed, then autograft and
thrombin,

Cyanoacrylate glue and fibrin glue are the most widely used for limbal
transplantation. Many studies have demonstrated the positive results of using
cyanoacrylate glue during the process of dissection and limbal stem cell harvesting
[66].

Cyanoacrylate is used to secure the donor corneoscleral rim to the block,
which provides absorption that aids plate delamination while minimizing the
spread of the limbal epithelium. In addition, fibrin glue fixes keratoballar allografts
associated with live conjunctival limbal allograft in people with stem cell
deficiency. Stitching can lead to postoperative infection, inflammation,
vascularization and provoking graft rejection [67].

Over the past few years, the use of biocoatings in ophthalmology in various
pathologies has yielded tangible results. However, most of them are covered with
muscle mass: tissue connection, graft fixation, intraocular fluid retention. The
development in appearance with an antibacterial manifestation is underway, which
Is important for patients with inflammatory eye lesions. Research in the field of
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Imparting biocoatings with additional properties and functions is promising in
ophthalmology.

REFERENCES

1. Banitt M, Malta JB, Sun HK et al. Wound integrity of clear corneal
incisions sealed with fibrin and N-butyl-2-cyanoacrylate adhesive. Curr Eye Res
2009; 34:706-10 .

2. Banitt M, Malta JB, Sun HK et al. Wound integrity of clear corneal
incisions sealed with fibrin and N-butyl-2-cyanoacrylate adhesive. Curr Eye Res
2009; 34:706-10 .

3. Bhatia SS. Sealants and adhesives for ocular surfaces. Okul Surf 2006; 4:
146-54

4. Bhatia SS. Sealants and adhesives for ocular surfaces. Ocul Surf 2006;
4:146-54 .

5. Bonci A, Lupika KR, Morales M. HHS Public Access. 2015;18(3):386—
92.

6. Burkhardt B.R., Merz P.V. Chapter 6 - Elastic connection and sealing in
industry. Cognard P., ed. Handbook of Adhesives and Sealants. Amsterdam, The
Netherlands: Elsevier Science, 2006: 355.

7. CC McCormick, AR Caballero, CL Balzli , A. Tang, and RJ O'Callaghan,
"Chemical inhibition of alpha-toxin, a key corneal virulence factor of
Staphylococcus aureus”, Investigative Ophthalmology & Visual Science, vol. 50,
No. 6, pp. 2848-2854, 2009.

8. Calladin D, Ward M, Packard R. Adhesive eye patch for transparent
cornea incisions used in cataract surgery. J Cataract Refract Surg 2010;36:1839-48

9. Chalam , K.V., Gupta, S.K., Vinjamaram , S., and Shah, V.a. (2006).
Clinicopathological reports, case reports and small case series. Archives of
Ophthalmology, 119(3), 409-10. https://doi.org/10.4103/0970-9371.55231

10. Chang V.S., Daliwal D.K., Raju L., Kowalski R.P. Antibiotic resistance in
the treatment of Staphylococcus aureus keratitis: a 20-year review. Cornea.
2015;34:698-703 .

11. Chablani J. Fungal endophthalmitis. Expert Rev Anti Infect Ther .
2011;9:1191-1201 .

12. de Oliveira China, Berger A.R., Chow D.R. The use of fibrin sealant
Evicel for macular detachment associated with the fossa of the optic disc.
Ophthalmic surgical retinal imaging lasers 2017; 48:358-63 .

journals.tma.uz 26 2024#2



Central Asian Journal of Medicine

13. Donald E.M., Ram F.S., Patel D.W., McGee K.N. Topical antibiotics for
the treatment of bacterial keratitis: an evidence-based review of high quality
randomized controlled trials. Br J Ophthalmol . 2014;98:1470-1477 . 1

14. Sutureless lamellar keratoplasty : a modified approach to the application
of fibrin glue. Cornea 2007; 26:1127-8 .

15. EBH Hume, JJ Dajcs , JMoreau JM and RJ O'Callaghan, "Immunization
with alpha-toxin toxoid protects the cornea from tissue damage during
experimental Staphylococcus aureus keratitis", Infection and Immunity, vol . 68,
no. 10, pp. 6052-6055, 2000.

16. E. Stangogiannis-Druya , C. Stangogiannis-Druya , R. Naranjo-Tackman,
V. Vanzzini , and J. Villar-Kuri, Bacterial corneal ulcer treated with intrastromal
antibiotic. Experimental model in vivo”, Archivos de la Sociedad Espanola de
Oftalmologia , vol. 84, no. 3, pp. 123-132, 2009

17. Edelstein S.L., Akduman L., Durham B.H., Fothergill A.V., Hsu H.I.
Sustained fusarium Kkeratitis progressing to endophthalmitis. Contact lenses for
eyes. 2012;38:331-335 .

18. Everts P.A., Knape J.T., Weibrich G. et al. Platelet-rich plasma and
platelet gel: a review. J Extra Corpor Technol 2006; 38:174-87 .

19. Fernandez M, Vira D, Mediconda R, Kumar N. Extensively and drug
resistant Pseudomonas aeruginosa Kkeratitis: clinical features, risk factors, and
outcome. Graefes Arch Clin Exp Ophthalmol . 2016;254:315-322 .

20. Gokhale N.S. Medical approach to the treatment of infectious keratitis.
Indian J. Ophthalmol . 2008;56:215-220 .

21. Grau A.E., Duran J.A. Treatment of large corneal perforation with
multilayer amniotic membrane and TachoSil . Cornea 2012;31:98-100 .

22. Green M, Apel A, Stapleton F. Risk factors and causative agents of
microbial keratitis. Cornea. 2008;27:22-27 .

23.Guhan S., Peng S., Janbatian H. et al. Surgical adhesives in
ophthalmology: history and current trends. 2018:1-8. doi:10.1136/bjophthalmol-
2017-311643

24. Guhan S., Peng S., Janbatian H. et al. Surgical adhesives in
ophthalmology: history and current trends. 2018:1-8. doi:10.1136/bjophthalmol-
2017-311643

25. Heniz J., Ashley G., Santi D. Patent WO2014116717A1. WO application,
2014

26. Heniz J., Ashley G., Santi D. Patent W02014116717A1. Appendix WO,
2014,

journals.tma.uz 27 2024#2



Central Asian Journal of Medicine

27. Hong J, Chen J, Sun H et al. Cases of pediatric bacterial keratitis in
Shanghai: microbiological profile, antibiotic susceptibility, and imaging outcomes.
Eye (Lond ). 2012;26:1571-1578 .

28. Hoshi S, Okamoto F, Arai M, et al. In vivo and in vitro feasibility studies
of the intraocular use of a polyethylene glycol-based synthetic sealant to close
retinal tears in the eyes of pigs and rabbits. Invest Ophthalmol Vis Sci
2015;56:4705 .

29. Ovanesyan YUu.A., Karageozyan V.Kh. Waterproof closure of the cataract
incision with fibrin glue. J Cataract Refract Surg 2007; 33: 1461-3

30. JJ Dajcs , B.A. Thibodeaux, D.O. Girgis, and R.J. O'Callaghan, "Corneal
virulence of Staphylococcus aureus in an experimental model of keratitis”, DNA
and Cell Biology, vol. 21, no. 5-6, pp. 375-382, 2002

31.JJ Dajcs , MS Austin, GD Sloop et al., "Corneal pathogenesis of the
Staphylococcus aureus Newman strain ", Investigative Ophthalmology & Visual
Science, vol. 43, no. 4, pp. 1109-1115, 2002.

32. Janji V., Murthy S., Vajpayee R.B. Microbial keratitis in patients with
Down syndrome: a retrospective study. Cornea. 2009; 28:163-165 .

33. Kaya S, Goad DL, Ali F, et al. Evaluation of the tensile strength of tissue
adhesives and sutures for transparent corneal incisions using porcine and bovine
eyes using a new standardized test platform. Klin Oftalmol 2012;6:305-9 .

34. Kaufman H.E., Insler M.S., Ibragim- Elzembeli H.A. et al. Human fibrin
tissue adhesive for sutureless lamellar keratoplasty and scleral patch adhesion: a
pilot study. Ophthalmology 2003;110:2168-72 .

35. Khalifa Yu.M., Beiloni M.R., Bloomer M.M. Treatment of non-traumatic
corneal perforation with tectonic tissue paper and cyanoacrylate adhesive. Cornea
2010; 29:1173-5.

36. Koranyi G., Seregard S., Kopp E.D. Cut and paste: pterygium surgery
without sutures, with a small incision. Br J Ophthalmol 2004; 88: 9114

37. Lan A, Xiao F, Wang Yi et al. Efficacy of fibrin glue versus sutures for
attaching conjunctival autografts in pterygium surgery: a systematic review with
meta-analysis and sequential analysis of the evidence. Oncotarget 2017;8:41487—
97 .

38. Leung G.Yu., Peponis V., Warnell E.D. et al. Preliminary in vitro
evaluation of 2-octylcyanoacrylate (Dermabond) for sealing corneal incisions.
Cornea 2005; 24:998 -9

39. M. J. Mannis, "The Use of Antimicrobial Peptides in Ophthalmology: An
Experimental Study of Corneal Preservation and Treatment of Bacterial Keratitis",

journals.tma.uz 28 2024#2



Central Asian Journal of Medicine

Proceedings of the American Ophthalmological Society, vol. 100, pp. 243-271,
2002.

40. M. P. Holzer, J. P. Sandoval, L. G. Vargas, et al., "Complications of the
Corneal Flap in Refractive Surgery: Part 2: Postoperative Treatment of Diffuse
Lamellar Keratitis in an Animal Model”, Journal of Cataract and Refractive
Surgery, Vol. . 29, no. 4, pp. 803-807, 2003.

41. M. P. Holzer, H. P. Sandoval, L. G. Vargas, et al.,, "Evaluation of
preoperative and postoperative prophylactic regimens for the prevention and
treatment of diffuse lamellar keratitis", Journal of Cataract and Refractive Surgery
, vol . 30, no. 1, pp. 195-199, 2004

42. M. P. Holzer, K. D. Solomon , D. T. Roman et al ., "Diffuse lamellar
keratitis: Evaluation of etiology, histopathological findings, and clinical
manifestations in an animal model", Journal of Cataract and Refractive Surgery,
vol. 29, no. 3, pp. 542-549, 2003.

43. M. P. Holzer, L. G. Vargas, J. P. Sandoval, et al., “Complications of the
Corneal Flap in Refractive Surgery, Part 1: Animal Model Development,” Journal
of Cataract and Refractive Surgery, vol. 29, no. 4, pp. 795-802, 2003.

44, Maddula S., Davis D.K., Ness P.J. Comparison of wound strength with
and without hydrogel liquid eye patch in the eyes of a human cadaver. J Cataract
Refract Surg 2010;36:1775-8 .

45. Mach F.S., Davidson R., Holland E.J. Modern knowledge and
recommendations on ophthalmic methicillin-resistant Staphylococcus aureus. J
Cataract refract Surg. 2014; 40: 1894-1908

46. Melki S.A., Azar D.T. 101 pearls in refractive surgery, cataract and
cornea surgery. Thorophare, NJ: SLACK Inc, 2006.

47. Meskin S.V., Ritterband D.K., Shapiro D.E. et al. Liquid dressing (2-
octylcyanoacrylate) as a temporary wound barrier in clear corneal cataract surgery.
Ophthalmology 2005;112:2015-21 .

48. Narendran N, Mohamed S, Shah S. Sutureless Corneal Transplant - A
novel use of false sutures and fibrin glue in deep anterior lamellar keratoplasty.
Contrast lens of the anterior eye 2007; 30: 207-9

49. Nassiri N., Pandya H.K., Jalilyan A.R. Limbal allograft transplantation
using fibrin glue. Arch Oftalmol 2011;129: 218-22

50. PC Hessburg , JP Truant and WP Penn, "Pseudomonas corneal infections
in rabbits: in vivo comparison of polymyxin B and colistin sulfate™, in Proceedings
of the 2nd Interscientific Conference on Antimicrobial Agents and Chemotherapy,
JC Sylvester, Ed., pp. 131-139 , American Society for Microbiology, Chicago,
Illinois, USA, October-November 1962.

journals.tma.uz 29 2024#2



Central Asian Journal of Medicine

51. RP Kowalski, EG Romanowski, FS Mah , RMQ Shanks and YJ Gordon,
"Topical levofloxacin 1.5% overcomes in vitro resistance in rabbit keratitis
models"”, Acta Ophthalmologica, vol. 88 , no. 4, pp. e120-e125, 2010

52. Rapuano CJ. Treatment of epithelial ingrowth after in situ laser
keratomileusis in tertiary corneal care service. Cornea 2010;29:307-13 .

53. Ritterband D.K., Meskin S.V., Shapiro D.E. et al. Laboratory model of
tissue adhesive (2-octylcyanoacrylate) for sealing clean corneal cataract wounds.
Am J Ophthalmol 2005; 140:1039-43 .

54. Romano V, Cruciani M, Conti L, et al. Fibrin glue versus sutures for
conjunctival autografting in primary pterygium surgery. Cochrane Database Syst
Rev 2016;12:CD011308.

55. Saito Y., Tano Y. Intraoperative vitrectomy aids: serum, cytokines and
glue. Semin Oftalmol 2000;15:36-43 .

56. Sharma A, Kaur R, Kumar S, et al. Fibrin glue against N-butyl-2-
cyanoacrylate in corneal perforation. Ophthalmology 2003;110:291-8 .

57. Sharma A, Mohan K, Sharma R, et al. Cyanoacrylate tissue adhesive
supplemented with a scleral patch for the treatment of medium-sized non-
infectious corneal perforations (3.5-4.5 mm). Cornea 2013; 32:1326-30 .

58. Sharma N, Arora T, Kaur M, et al. Surrogate scleral rim with fibrin glue:
a new method for expanding the donor tissue pool for automated endothelial
keratoplasty with Descemet's layer removal. Br J Ophthalmol 2016;100: 156-8

59. Sonmez B, Beden U. Sutureless limbal stem cell transplantation with
fibrin glue for the treatment of severe chemical trauma to the eye. Cornea 2011;
30:296-300 .

60. Suzuki T, Sano Y, Kinoshita S. Conjunctival inflammation induces
migration of Langerhans cells into the cornea. Curr Eye Res 2000; 21:550 -3

61. Topical prophylaxis with moxifloxacin prevents endophthalmitis in
rabbits. ~ American  Journal of  Ophthalmology,  138(1), 33-37.
https://doi.org/10.1016/j.a2j0.2004.02.051

62. Uy HS, Reyes JMG, Flores JDG, Lim-bon-siong R. Comparison of fibrin
glue and sutures for attaching conjunctival autografts after pterygium excision.
2005: 667-671. doi:10.1016/j.0phtha.2004.08.028

63. Vazirani J., Vuriti S., Ali M.H. Multidrug-resistant Pseudomonas
aeruginosa keratitis: risk factors, clinical characteristics, and outcomes.
Ophthalmology. 2015;122:2110-2114 .

64. Vote for BJ, Elder MJ. Cyanoacrylate adhesive for corneal perforation: a
description of the surgical technique and a review of the literature. Clin Exp
Ophthalmol 2000;28:437-42 .

journals.tma.uz 30 2024#2



Central Asian Journal of Medicine

65. Webster RG, Slansky HH, Refojo MF, et al. Use of adhesive to close
corneal perforations. Report on two cases. Arch Oftalmol 1968; 80:705-9 .

66. Willcox, MD. A review of the resistance of ocular isolates of
Pseudomonas aeruginosa and staphylococci from Kkeratitis to ciprofloxacin,
gentamicin and cephalosporins. Clean Exp Optim . 2011;94:161-168 .

67. Zaidi, T.S., Zaidi, T., & Pierre, G.B. (2010). Role of neutrophils, MyD88-
mediated neutrophil recruitment, and complement in antibody-mediated protection
against Pseudomonas aeruginosa keratitis. Research Ophthalmology and Visual
Sciences, 51(4), 2085-2093. https://doi.org/10.1167/iovs.09-4139

journals.tma.uz 31 2024#2



