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Abstract: Objective: This study designed sodium hyaluronate/lysine (SH/Lys)-based nanoparticles loaded with vas-
cular endothelial growth factor A (VEGF-A) siRNA (V-SH/Lys), aiming to effectively treat corneal neovascularization
(CNV) by specifically inhibiting the expression of VEGF-A. Methods: The particle size, zeta potential and stability of
the V-SH/Lys nanoparticles loaded with si-VEGF-A were tested. The effects of V-SH/Lys nanoparticles on the tube
formation and migration of vascular endothelial cells were evaluated through Transwell, cell scratch assay and cell
tube formation assay. A rat model of CNV was established, and the extent of the neovascularization was quantified.
The levels of tumor necrosis factor-alpha (TNF-&) and interleukin-6 (IL-6) in the cornea were also measured. The
safety of V-SH/Lys nanoparticles was evaluated through cytotoxicity tests on corneal epithelial cells and pathological
examinations of rat fundus tissues. Results: The V-SH/Lys nanoparticles exhibited a particle size of 204.5 + 38.3
nm, a zeta potential of +17.90 + 6.46 mV, and demonstrated good stability as shown by high performance liquid
chromatography (HPLC). In vitro experiments demonstrated that V-SH/Lys could block formation of the tubular
structures and migration of vascular endothelial cells. In the CNV model induced by corneal alkali burn in rats, the
area of new blood vessels in the V-SH/Lys group was smaller than that in the control group (P<0.01), and the levels
of corneal inflammatory factors (TNF-q, IL-6) were significantly reduced. Moreover, V-SH/Lys nanogel exhibited no
obvious toxicity to corneal epithelial cells, and no abnormalities were observed in the rat fundus tissues, indicat-
ing its favorable safety profile. Conclusion: This study has confirmed that V-SH/Lys nanoparticles, by targeting and
regulating VEGF-A, provide an efficient, safe and non-invasive treatment strategy for CNV, and have potential for
clinical application.
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Introduction

Corneal neovascularization (CNV) is a blinding
ocular disease that is characterized by an
increase in angiogenic factors in the cornea
and the vessels at the limbus invade the cor-
nea, which can damage the transparency of
the cornea [1]. The etiology of CNV is com-
plex and is typically associated with infections,
traumatic diseases, immune diseases, and cor-
neal transplantation [2]. Currently, the primary
approaches for managing CNV include phar-
macological interventions, non-pharmacologi-
cal therapies, and surgical procedures [3].
However, these treatment methods present
certain limitations such as poor long-term ther-
apeutic effects, significant side effects, and

high recurrence rates [4]. Therefore, there is an
urgent need to research a therapeutic agent
free of adverse effects for the effective treat-
ment of CNV.

The formation of corneal neovascularization is
caused by the disruption of the balance
between angiogenic factors and anti-angiogen-
ic factors. Various pro-angiogenic factors,
including vascular endothelial growth factor
(VEGF), angiopoietin, endothelial secreted pro-
tein, platelet-derived growth factor, and peri-
cytes, all participate in one or more stages of
the angiogenic switch [5]. In recent years,
extensive research has focused on therapeutic
approaches directed at vascular endothelial
cells to address CNV. The VEGF family consists

https://doi.org/10.62347/QHNA2139


http://www.ajtr.org
https://doi.org/10.62347/QHNA2139

V-SH/Lys NPs inhibits CNV via VEGF-A

of multiple members. Among them, VEGFA
plays a central role in regulating the migration,
proliferation and microvascular formation of
vascular endothelial cells. VEGFA is a critical
regulator of angiogenesis. Its aberrant overex-
pression in ocular tissues promotes the forma-
tion of new blood vessels, thereby leading to
the pathogenesis of various ocular diseases
[6]. Clinically, numerous commercialized anti-
body-based drugs are available for intravitreal
injection. These agents bind to VEGF-A and
prevent its interaction with VEGFRs. By doing
so, they inhibit the generation of neovessels
controlled by this signaling pathway and exert
therapeutic effects on retinal and choroidal
tissues associated with neovascularization [7].
The ability of siRNA to efficiently degrade tar-
get mRNA has garnered extensive attention in
recent years. However, the cellular uptake of
siRNA is hindered by the electrostatic repulsion
between the negatively charged cell membrane
and the exposed, negatively charged siRNA.
Studies have shown that positively charged
liposomes can efficiently encapsulate DNA
and transfer it into cells [8]. It is worth noting
that nanotechnology has also made significant
breakthroughs in the treatment of CNV [9].
Zhang's team developed CPl nano particles,
which can effectively inhibit the migration of
vascular endothelial cells and the formation of
new blood vessels [10]. Liu's team reported
NCCR (derived from neutrophil-engineered
nanovesicles as therapeutic drugs), which is
a multi-dimensional CNV treatment method
combining anti-VEGF therapy and photodynam-
ic therapy [11]. In the past decade, nanotech-
nology has made significant progress in CNV
research [12]. Sodium hyaluronate is an endog-
enous substance found in the eye, and com-
pared to synthetic polymers, it better mimics
the corneal microenvironment and reduces for-
eign body irritation. To further enhance thera-
peutic efficacy and address the limitations of
traditional carriers, such as poor permeability
and uncertain biosafety, this study employed
a novel sodium hyaluronate/lysine (SH/Lys)
nanocarrier.

In this study, the siRNA sequence of VEGF-A
was chemically modified, and a SH/Lys nano-
medicine loaded with siVEGF-A was prepared.
Through in vitro and in vivo experiments, the
inhibitory effect of this drug on corneal neovas-
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cularization was found to be good. Besides
that, the animal safety assessment results indi-
cated that the drug has good safety.

Materials and methods
SiRNA

The cells were inoculated into 6-well plates
and transfected when they grew to approxi-
mately 70%. To enhance the efficacy of the
siRNA and reduce its potential toxicity, si-
VEGF-A (Sense: 5-CAACAAAUGUGAAUGCAGA-
CC-3’; Antisense: 3-UCUGCAUUCACAUUUGUU-
GUG-5’) was chemically modified with 2’-Ome
[13] and 2’-F [14] substitutions. The modified
si-VEGF-A was transfected into the cells using
Lipofectamine 3000 and incubated under
standard conditions in a cell culture incubator.
After transfection, the medium was replaced
with complete growth medium for continued
culture.

Preparation of V-SH/Lys nanogel

Ten mg of sodium hyaluronate (Shandong
Zhongshan Biotechnology Co., Ltd., Rizhao,
China) was dissolved in 10 mL PBS buffer (pH
7.4). Then 190 mg of 1-ethyl-3-(3-dimethylami-
no propyl) carbodiimide hydrochloride (EDC)
was added and the mixture was stirred at
room temperature in the dark for 30 minutes.
Subsequently, 1 mg lysine (Guangzhou Anxin
Pharmaceutical Co., Ltd., Guangzhou, China)
was dissolved in 10 mL phosphate buffered
saline (PBS) buffer, added drop by drop, and
stirred for 30 minutes. After the reaction at
4°C for 16 hours, the mixture was placed in a
dialysis bag (MWCO: 10 kDa) and dialyzed for
48 hours to obtain SH/Lys hydrogel. Ten mL
of SH/Lys hydrogel was mixed with 1 mL of
aqueous solution containing 1 mg of targeted
peptide-siRNA conjugate at 4°C and gently
stirred by magnetic stirring overnight to com-
plete drug loading. The obtained nanocomplex
suspension was diluted to a siRNA concentra-
tion of 20 uM. Benzalkonium chloride was
added, and the pH was adjusted to 7.2-7.4
using NaOH, and the osmotic pressure was
adjusted to 280-320 mOsm/L using sodium
chloride. Finally, the solution was filtered steril-
ized using a 0.22 um sterile filter and aliquoted
into sterile eye drop vials, thus obtaining the
final eye drop formulation.
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Stability testing

The stability was tested using high-perfor-
mance liquid chromatography. A Sepax Zenix
SEC-100 (7.8 x 300 mm, 3 um, 100 A) chro-
matographic column was employed, and the
detection was carried out using a mobile phase
of 150 mM phosphate solution (pH 7.0) + 100
mM NaCl.

Cell culture

HUVEC cells were purchased from Wanwu
Biological Company (Hefei, China). The cells
were seeded in Dulbecco’'s modified eagle
medium (DMEM) medium with 10% fetal bo-
vine serum (FBS). After the cells adhered and
reached confluence, they were trypsinized and
passaged. Third-passage cells in the logarith-
mic growth phase were used for subsequent
experiments.

Alkali burn model in SD rats

SPF-level SD rats (male, 8 weeks old, weigh-
ing 180-220 g each) were purchased from
Changsheng Biotechnology Company (Benxi,
China). Prior to the experiment, all animals
were screened using a slit lamp to ensure the
absence of ocular abnormalities. A corneal
alkali burn model was established in the rats
as follows: anesthesia was induced by intraper-
itoneal injection of 20 mg/mL sodium pento-
barbital, followed by topical ocular anesthesia
with oxybuprocaine hydrochloride eye drops
administered three times. A circular filter paper
disc (3 mm in diameter) soaked in alkali solu-
tion (1 mol/L NaOH) was applied to the central
cornea of the right eye for 40 seconds, after
which the conjunctival sac was rinsed with nor-
mal saline for 2 minutes. Successful model
induction was confirmed by the appearance of
a grayish-white opacity in the central cornea
and blurred iris texture. Rats with successfully
induced corneal injury were randomly assign-
ed into four groups (n = 6 per group): Model
group, SH/Lys group, siRNA group, and V-SH/
Lys group. Each group was administered eye
drops to the eye surface, three times a day,
for a total of 14 days. The behavioral changes
of the rats after eye drops were observed daily,
including whether they shook their heads,
scratched their eyes, or blinked. This experi-
ment was reviewed by the animal experi-
ment Ethics Committee of Shenyang Xingqi
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Pharmaceutical Co., Ltd. (IACUC-20251205-
0254), and the experimental process strictly
adhered to the requirements for animal
welfare.

Evaluation of corneal neovascularization in the
alkali burn model

After pupil dilation, corneal images of the right
eye in the SD rat alkali-burn model were cap-
tured under 20x maghnification using a stereo-
microscope to assess neovascularization. The
area of corneal neovascularization was calcu-
lated using the following formula: S = C/4 x
3.14 x [r? - (r - 1)2]. In this equation, S represen-
ts the neovascularized area, C represents the
clock hours involved, r represents the corneal
radius, and | represents the length of invasion
from the limbus into the cornea.

Enzyme-linked immunosorbent assay (ELISA)
assay

Fourteen days later, the rats in each group were
euthanized using the CO, method. The corneal
tissues were extracted, washed with normal
saline, and then ground and homogenized. The
homogenates were centrifuged at 5,000 rpm
for 10 min, and the supernatants were collect-
ed. According to the operation steps provided
in the ELISA kit manual, the expression levels
of inflammatory factors were detected using a
microplate reader.

Cell counting kit-8 (CCK-8) assay

The HUVEC cells were inoculated into 96-well
plates and cultured overnight in a 37°C, 5%
CO, incubator. Then, different concentrations
of V-SH/Lys were added and the culture was
continued for 24 hours. Ten pyL of CCK-8 solu-
tion was added to each well and the incuba-
tion was continued for another 4 hours. The
absorbance values of each well were measured
using an enzyme detector at 450 nm.

Live/dead cell assay

Cells were detached using 0.5% trypsin, col-
lected by centrifugation, and resuspended in
serum-free buffer. Next 200 L cell suspension
was mixed with 100 uL of Calcein AM/propidi-
um iodide staining solution and incubated in
the dark for 15-20 minutes. Cells were then
observed under a fluorescence microscope.
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Cell migration assay

Serum-free medium was placed in the upper
chamber of the Transwell chamber, and medi-
um with 10% FBS was added to the lower
chamber. Cell suspension was added to the
upper chamber (200 pL per well) and incubat-
ed in a 37°C incubator. After incubation, the
cells were stained with crystal violet. Cells
were removed that did not migrated in the
upper chamber, and cells that migrated into the
lower chamber were counted.

Wound healing assay

The cells were inoculated into 6-well plates
(5-10 x 10° cells per well), and further cultur-
ed until the cells covered the entire plate. A
scratch was made on the cell surface using a
20 L pipette. The cell debris was washed off
with PBS, and fresh serum-free medium was
added. The plates were placed in a 37°C, 5%
CO, incubator. Images of the cells were taken
at 0 h and 24 h, and the area of cell migration
was quantified using ImagelJ.

Tube formation assay

The HUVEC cells were digested with trypsin,
centrifuged for sedimentation, and then resus-
pended. The frozen-thawed Matrigel matrix
gel was spread on a 96-well plate, bubbles
were removed, and then placed in a 37°C
incubator for solidification. A cell suspension
(approximately 20,000 cells per well) was
added to each well, and the plate was placed
back in the incubator for 8 hours of incuba-
tion. The tubular structures were photographed
under an inverted microscope, and the number
of formed tubular structures was quantified
using ImageJ.

Statistical analysis

All data are expressed as mean + standard
deviation and were statistically evaluated using
GraphPad Prism 8.0. Group comparisons were
performed using t-tests and one-way ANOVA
followed by Tukey’s test to assess significant
differences. For multiple groups with time
variables, repeated measures ANOVA was
employed. Statistical significance was defined
as a P value less than 0.05.
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Results
Preparation of V-SH/Lys nanoparticles

Agarose gel electrophoresis results showed
that when SH/Lys concentration reached 1
mg/mL, the siRNA band was almost undetect-
able, indicating that siRNA had been com-
pletely encapsulated. Therefore, 1 mg/mL was
used for the synthesis of SH/Lys (Figure 1A).
The average particle size of SH/Lys was app-
roximately 198.5 + 36.7 nm. After loading si-
VEGF-A, the particle size of V-SH/Lys slightly
increased to 204.5 + 38.3 nm, indicating that
incorporating si-VEGF-A into the pores of SH/
Lys nanoparticles does not significantly alter
its particle size (Figure 1B, 1C). The potential of
SH/Lys was approximately 90.32 + 9.42 mV.
The potential after loading si-VEGF-A was 17.90
+ 6.46 mV (Figure 1D).

Stability and quality of V-SH/Lys nanoparticles

The zeta potential and particle size of the V-SH/
Lys nanoparticles were monitored for two
weeks. There were no obvious changes in
pure water at room temperature (Figure 2A,
2B). The pH test results showed no significant
differences in pH value at each time point
(Figure 2C). Samples were taken at O, 1, 2, 3
and 6 months for stability testing. The HPLC
experiment showed that compared with the
data at month O, the peak height and area of
the main peak remained basically the same in
each time period, with RSD<0.5% (Figure 2D).
Furthermore, the long-term stability test also
demonstrated that the main peak had ex-
tremely high chemical stability (Figure 2E). The
above results clearly indicate that V-SH/Lys
nanoparticles have excellent long-term stabi-
lity.

Safety of V-SH/Lys nanoparticles

Prior to the animal evaluation, we conducted
experiments related to the biocompatibility of
V-SH/Lys nanoparticles in HUVECs cells. The
CCKS8 results indicated that SH/Lys exhibited
no significant cytotoxicity against HUVECs at
concentrations ranging from 0.2 to 1 mg/mL,
with cell viability remaining close to 100%
(Figure 3A). Subsequently, a cell viability assay
was performed using 1 mg/mL SH/Lys, and no
obvious cell death was observed (Figure 3B).
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Figure 1. Preparation of V-SH/Lys nanoparticles. A. Gel electrophoresis analysis of si-VEGF-A. Unencapsulated si-
VEGF-A (lane a), SH/Lys nanoparticles (lane b), 0.2 mg/mL SH/Lys loaded with si-VEGF-A (lane c), 0.5 mg/mL
SH/Lys loaded with si-VEGF-A (lane d), 1 mg/mL SH/Lys loaded with si-VEGF-A (lane e), 2 mg/mL SH/Lys loaded
with si-VEGF-A (lane f). B. TEM image of V-SH/Lys nanoparticles (200 ym, 80,000x). C. Size analysis of V-SH/Lys
nanoparticles. D. The Zeta potential of V-SH/Lys nanoparticles. VEGF-A, vascular endothelial growth factor A; SH/
Lys, sodium hyaluronate/lysine; TEM, transmission electron microscope.

The CNV rat model was established using the
conventional method. Slit lamp photography
showed that at 3 hours and 3 days with 1 mg/
mL SH/Lys, there were no signs of eye redness,
irritation or inflammation (Figure 3C). This indi-
cates the safety of the V-SH/Lys in ocular appli-
cations, especially for the anterior structures of
the eye, and is therefore reliable. Therefore, 1
mg/mL SH/Lys was used for further CNV model
studies.

In vitro study of V-SH/Lys nanoparticles

Next, we investigated the effects of 1 mg/mL
V-SH/Lys nanoparticles on the migration and
tube formation abilities of HUVEC cells. The
Transwell assay and wound healing assay veri-
fied that V-SH/Lys prominently inhibited the
migration of HUVEC cells (Figure 4A, 4B).
Furthermore, V-SH/Lys nanoparticles also sig-
nificantly hindered the tube formation of HUVEC
cells (Figure 4C).

V-SH/Lys nanopatrticles inhibits corneal neo-
vascularization in rats

In the first two days after the alkali burn, new
blood vessels began to form at the edge of the
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cornea and gradually extended towards the
center of the cornea. On the 3rd, 7th, and
14th days, the severity of CNV in each group
was evaluated. No significant difference was
observed between the model group and the
SH/Lys group. Compared with si-VEGF-A gro-
up, the V-SH/Lys group exhibited significantly
reduced vascular length and area (Figure 5A).
Fourteen days later, the levels of inflammatory
factors in the corneal tissues of CNV rats were
detected. The ELISA results showed that the
levels of TNF-a and IL-6 in V-SH/Lys group of
rats were clearly lower than those in the si-
VEGF-A group (Figure 5B, 5C).

Discussion

CNV is a severe ocular surface disorder typi-
cally caused by keratitis, corneal transplanta-
tion, or ocular trauma. In severe cases, it can
lead to vision loss or even blindness. Currently,
the clinical treatments for CNV mainly include
pharmacological interventions and surgical
procedures. Pharmacological treatments com-
monly include glucocorticoids, non-steroidal
anti-inflammatory drugs (NSAIDs), and cyclo-
sporine A; surgical options include argon laser
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Figure 2. Stability and quality of V-SH/Lys nanoparticles. A. The zeta potential changes of V-SH/Lys nanoparticles. B. The particle size variation of V-SH/Lys nanopar-
ticles. C. The pH value changes of V-SH/Lys nanoparticles. D, E. HPLC was used to detect the stability of V-SH/Lys nanoparticles at different time points. HPLC, high
performance liquid chromatography.
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Figure 3. Safety of V-SH/Lys. A. The CCK-8 assay was used to investigate the effects of different concentrations of SH/Lys on the cell viability of HUVECs. B. The
live/dead cell assay was conducted to examine the role of SH/Lys on cell death (50 um, 200x). C. Slit-lamp examination of the CNV rat model. CCK-8, cell counting
kit-8; CNV, corneal neovascularization.
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Figure 4. In vitro study of V-SH/Lys nanoparticles. A. The Transwell assay was employed to evaluate the impact
of V-SH/Lys nanoparticles on the migratory capacity of HUVEC cells (50 um, 200x). B. Wound healing assay was
employed to evaluate the impact of V-SH/Lys nanoparticles on the migratory capacity of HUVEC cells. C. Cell tube
formation assay was utilized to measure the effect of V-SH/Lys nanoparticles on the tube formation ability of HUVEC
cells (100 uym, 100x%). *P<0.05, **P<0.01, compared to the Model group; #P<0.05, compared to the si-VEGF-A

group.

therapy and photodynamic therapy [15]. How-
ever, these therapeutic strategies are still lim-
ited by several drawbacks, such as low drug
bioavailability, significant side effects, and the
need for frequent administration. Meanwhile,
single-target treatment strategies are prone to
drug resistance, and the therapeutic effect is
often not satisfactory, especially in patients
with severe CNV, where conventional therapies
are difficult to achieve satisfactory treatment
results. With the continuous advancement of
bio-nanotechnology, nanotechnology has pro-
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vided revolutionary strategies for the treatment
of CNV [16]. The bioavailability of traditional
drugs is only 1%-5%, because the barrier of the
ocular surface structure prevents the penetra-
tion of drugs [12]. This study developed a sodi-
um hyaluronate/lysine nanoparticle drug load-
ed with si-VEGF-A, and investigated its mecha-
nism on corneal neovascularization in rats.

Our research has revealed that the V-SH/Lys
nanoparticles can significantly inhibit the
migration and tube formation abilities of HUVEC

Am J Transl Res 2026;18(5):4387-4397



V-SH/Lys NPs inhibits CNV via VEGF-A

A Model SH/Lys si-VEGF-A V-SH/Lys

B 20
154
)
£ T T
) *%
£ 101 4
? T
- ok
. T

> & &

& M 7 o
o \ \)
& I

I Ky

6-
-
NE Model SH/Lys
E si-VEGF-A V- SH/Lys
o
2 4
E]
S 71!
=
N ek
E .
-
= 2 L -
3 e
E
g T T xx # *
5 T oax <
Z -
3 7 14
301
—_
oh
£ 207
)
2 -_L e
3 *k
v
= - i
Z 104
= *k
T
0 T T
& >~ g
& N . D)
o W» $ »
N © N
& @ © 4"‘5

Figure 5. V-SH/Lys inhibits corneal neovascularization in rats. A. The vascular growth area of each group of CNV
model rats. B. IL-6 content in corneal tissue. C. TNF-a content in corneal tissue. **P<0.01, compared to the Model
group; #P<0.05, ##P<0.01, compared to the si-VEGF-A group. IL-6, interleukin-6; TNF-c&, tumor necrosis factor-

alpha.

cells. Furthermore, the nanoparticles effective-
ly reduced the area of corneal neovasculari-
zation in a rat model. As a key factor driving
angiogenesis within the VEGF family, VEGF-A is
critically involved in the pathogenesis of CNV
[17]. By binding to VEGFR, VEGF-A stimulates
endothelial cell proliferation and migration,
thereby leading to vascular leakage and the
formation of new blood vessels [18]. A previ-
ous study has demonstrated that inhibiting
VEGF significantly suppresses neovasculariza-
tion in mouse models [19]. Anti-VEGF agents
specifically bind to VEGFRs, thereby reducing
vascular leakage and inhibiting the formation of
new blood vessels. Common anti-VEGF drugs
include ranibizumab, aflibercept, bevacizumab,
and conbercept [20]. In the present work, the
expression of VEGF-A was specifically downreg-
ulated using small interfering RNA technology.

Sodium Hyaluronate is the sodium salt of
Hyaluronic Acid (HA), and it is widely used as
an adjunctive ophthalmic drug in clinical prac-
tice [21, 22]. A study has shown that add-
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ing sodium hyaluronate to conventional anti-
inflammatory treatment can significantly allevi-
ate the dry eye symptoms of patients after cat-
aract surgery [23]. Most importantly, sodium
hyaluronate exerts anti-inflammatory effects
by inhibiting bladder mucosal inflammation
through blocking the activation of the IL-6/
JAK2/Stat3 signaling pathway [24]. The admin-
istration of sodium hyaluronate significantly
reduced the levels of IL-1 and IL-6 in patients
with knee osteoarthritis, thereby promoting the
recovery of joint function [25]. Our study also
demonstrated that V-SH/Lys nanoparticles
could reduce the levels of TNF-a and IL-6,
exhibiting favorable anti-inflammatory proper-
ties. Furthermore, the V-SH/Lys nanoparticles
possess excellent stability and safety. This is
attributed to the high biocompatibility of
sodium hyaluronate with the corneal stroma.
Furthermore, the carboxyl groups on its
molecular chain can form stable electrostatic
interactions with lysine, thereby enhancing the
stability of the nanoparticles [26]. This design
enables the nanogels to remain stable in the
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ocular surface environment while releasing
siRNA in the acidic inflammatory microenviron-
ment (such as neovascular areas). This stra-
tegy circumvents the rapid degradation associ-
ated with traditional protein drugs, thereby
achieving effective ocular surface drug
delivery.

The V-SH/Lys nanoparticles demonstrated
good anti-CNV activity in animal models, sug-
gesting its potential for application in the treat-
ment of neovascular eye diseases. However,
there are still some key issues that require fur-
ther exploration. Since the corneas of rats are
avascular, and the rat alkali burn model still
has certain differences from the pathological
process of human CNV (which may be caused
by inflammation and infection), it is necessary
to establish primate animal models in the
future to more accurately assess the thera-
peutic effects. Moreover, although no obvious
toxic reactions were observed in the short term,
it is still necessary to monitor the long-term
retention of the V-SH/Lys nanoparticles in the
eye and the possible metabolic effects.

Conclusion

In conclusion, this study constructed a sodium
hyaluronate/lysine nanoparticle drug loaded
with si-VEGF-A, which significantly inhibits the
formation of corneal neovascularization and
exhibits favorable stability and safety. This pro-
vides a valuable reference for the development
of treatment methods for CNV.
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