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ABSTRACT: This study explored a new rosuvastatin
calcium- and heparin-loaded poly(L-lactide-co-caprolactone)

E Rosuvastatin and Heparin Loaded Stent
(PLCL) scaffold for covered stents for treating aneurysms.

sr<ISR

The mechanism of rosuvastatin-induced endothelialization via E =
vascular endothelial growth factor (VEGF)-A elevation was 4,
further explored. Rosu50, Rosu75, Rosul00, and phosphate- w-nncvm-

g

buffered saline (PBS) nanofibrous scaffolds were fabricated by 1 =
coaxial electrospinning and observed by electron microscopy. -
Anticoagulation and pro-endothelialization properties were Coaxial Electrospinning
tested. Sixteen rabbits were selected for an in vivo assay and

underwent microsurgery to establish a carotid aneurysm model. The animals were treated with covered stents and followed for 4
months using digital subtraction angiography (DSA), electron microscopy, and histology. Rosuvastatin-treated human umbsilical
vein endothelial cell (HUVEC) viability, function, and VEGF-A modulation were further studied to elucidate the pro-
endothelialization mechanism of rosuvastatin. Our study demonstrates that rosuvastatin and heparin can be incorporated into
PLCL nanofibers via electrospinning. Rosul00 nanofiber scaffolds exhibited significant anticoagulation properties. The viability
of HUVECs transferred to Rosul00 nanofiber scaffolds was increased significantly. In vivo, DSA revealed that the Rosul00
group had better outcomes than the PBS group. In addition, the Rosul00 stents induced more integrated endothelialization.
Further study demonstrated that rosuvastatin promoted HUVEC viability and function in vitro. The effects of rosuvastatin may
be attributed to an elevation in VEGF-A. We demonstrated that rosuvastatin- and heparin-loaded PLCL-covered stents show
favorable anticoagulation and pro-endothelialization properties in vitro and in vivo in a rabbit aneurysm model. VEGF-A
elevation played a crucial role in rosuvastatin-promoted endothelialization. This work provides an additional option for treating
cerebral aneurysms with covered stents.

KEYWORDS: cerebral aneurysm, covered stent, rosuvastatin, endothelialization, VEGF-A

Cerebral Aneursm Stent

B INTRODUCTION

Cerebral aneurysms are the main cause of subarachnoid
hemorrhage and occur in 1—-2% of patients." The one-year
aneurysm rupture risk is 1.4% and the five-year risk is 3.4%."
However, the morbidity and mortality of cerebral aneurysm
growth and rupture are not ignored.

Since endovascular coiling of ruptured cerebral aneurysms
was introduced in 1990, endovascular aneurysm treatment
options have been proven to result in better outcomes than

avoid in-stent neointimal hyperplasia, drug-eluting stents that
inhibited neointimal proliferation were applied, and stent grafts
were used as mechanical barriers.”'® The use of covered stents
increased the patency rate because of decreased restenosis after
stent placement.'

Covered stents exclude the cerebral aneurysm dome from
circulation and provide a luminal matrix for aneurysm neck
endothelialization. For large vascular diseases, expanded
polytetrafluoroethylene (PTFE) and polyethylene terephtha-

clipping for both ruptured and unruptured aneurysms.*
However, conventional coiling of wide-neck aneurysms is
challenging. Because of the limitations in treating wide-neck
aneurysms, intracranial neurovascular stents were used to treat
wide-neck aneurysms in the late 1990s and early 2000s.°~% To
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late have shown favorable properties in aneurysm exclusion
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Figure 1. Characteristics of nanofiber scaffold fabrication. (A) Diagram of nanofiber scaffold-covered stent fabrication by coaxial electrospinning.
(B) Photographs showing bare and covered aneurysm stents. (C) SEM images of nanofiber scaffold mats: (a) PBS, (b) RosuS0, (c) Rosu75, and
(d) Rosul00. Bar = 100 ym. (D) TEM image showing the core—shell structure of the nanofibers. Bar = 250 nm. (E) Rosuvastatin release profiles
from the nanofibrous mats. Data are presented as the mean + SD; n = 3 per group.

and parent artery patency.'””"* However, for diameters less
than 6 mm, acute thrombogenesis and intimal hyperplasia are
thought to be the main limitations for widespread use."> Saatci
et al. presented an intravascular technique using coronary stent
grafts to exclude aneurysms from circulation.'® However, the
coronary stent grafts were stiff and not sufficiently flexible. A
Willis expanded PTFE-covered stent was designed and used
for distal internal carotid artery aneurysm treatment.'”'® To
avoid intimal hyperplasia-induced in-stent restenosis and
thrombosis, a novel covered stent is required.

According to our previous research, rosuvastatin shows
obvious pro-endothelialization properties in aneurysm treat-
ment."” In addition, we found that a heparin-loaded stent graft
showed antithrombosis properties.”” We hypothesized that
heparin- and rosuvastatin-loaded covered stents would have
great potential for treating aneurysms. In our previous
research, we used electrospinning to fabricate rosuvastatin
calcium- and heparin-loaded poly(L-lactide-co-caprolactone)
(PLCL)-covered stents and tested the mechanical properties.”*
In this study, we tested the pro-endothelialization properties
and underlying mechanism of the stents in vitro. Moreover, the
covered stents were used in a rabbit aneurysm model with a
long-term follow-up and histological observations.

B METHODS

The shell solution was 120 mg/mL PLCL. The core solution was 150
mg/mL heparin and 10 mg/mL rosuvastatin. The volume ratios of
heparin to rosuvastatin calcium solution were 450:50 mL, 425:75 mL,
and 400:100 mL. The shell scaffold fabrication was set as PLCL, and
the core solution was a different ratio of heparin and rosuvastatin. The
shell solution and core solution were used to fabricate coaxial
nanofibrous mats, which were designated RosuS0, Rosu7S, and
Rosul00. The rosuvastatin- and heparin-loaded grafts were observed
and characterized by transmission electron microscopy (TEM) and
scanning electron microscopy (SEM). The anticoagulation effect was
tested via thromboelastography (TEG) and antithrombosis assays.
Human umbilical vein endothelial cells (HUVECs) were then
transferred onto the scaffolds. Live—dead cell staining and cell
counting kits-8 (CCK-8) were used to assess cell viability in the
scaffolds. We used SEM and phalloidin staining to evaluate cell
morphology changes and attachment ability. Saccular aneurysms were
created in New Zealand white rabbits as described in our previous
research.”> A covered stent was implanted under digital subtraction
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angiography (DSA) guidance. All animals were followed with
angiography at 4 months after covered stent implantation. The
stented vascular samples were collected and used for SEM and
histology. In the in vitro assay, HUVECs were treated with
rosuvastatin. Changes in viability and function were evaluated by
CCK-8, apoptosis, and scratch and transwell assays. The levels of
vascular endothelial growth factor (VEGF)-A, VEGF-C, and VEGF-D
secreted from scaffold-attached cells and rosuvastatin-treated cells
were analyzed by a MILLIPLEX MAP.

Detailed methods are supplied as Supporting Information.

Statistical Analysis. SPSS (IBM) was used for statistical analysis.
GraphPad prism was used for graph drawing. The coverage rate in the
histological analysis, the number of cells in the transwell assay, and the
apoptosis cell percentages were analyzed using independent sample ¢-
tests. One-way ANOVA was used to assess changes in the TEG data,
absorbance and viability data from the CCK-8 assay, and VEGF levels.
A p value less than 0.05 was considered statistically significant.

B RESULTS

Nanofiber Scaffold Fabrication and Characterization.
The heparin- and rosuvastatin-loaded covered stents were
prepared using coaxial electrospinning equipment (Figure 1A).
A grounded rotating bare metal stent was set to collect
nanofibers, thereby the bare metal stent was covered with a
nanofiber scaffold (Figure 1B). Figure 1C shows SEM images
of the obtained nanofiber scaffolds. The nanofibers in the
scaffolds were continuous, smooth, and beadless. TEM images
demonstrate the nanofiber core—shell structure. Heparin and
rosuvastatin were successfully embedded in the core of the
core—shell nanofibers (Figure 1D). Because the shell material
shrunk under the electron beam, the nanofiber shell was
relatively thin. The rosuvastatin release profiles from the
nanofiber scaffolds are shown in Figure 1E. The experiments
were performed in triplicate. The drug release assay showed an
initial burst release over the first 6 days and a slow continuous
release over the following days.

TEG and Anti-thrombosis Assay. Figure 2A shows a
different state of overall coagulation that reflects both the
quantity and quality of clotting factors and platelet function.
Compared with the reference curve, the citrated kaolin curves
of the phosphate-buffered saline (PBS) and RosuS0 groups did
not show obvious anticoagulation features, whereas those of
the Rosu75 and Rosul00 groups showed significant anti-
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Figure 2. TEG and antithrombosis assay. (A) TEG results of the (a)
PBS, (b) RosuS0, (c) Rosu7S, and (d) Rosul00 groups. The dotted
line shows the reference curve. The blue line shows the citrated kaolin
curve. The green line shows the citrated kaolin curve with a
heparanase curve. (B) Bar graphs of the clotting time (R), clot
kinetics (K), and clot strength (G and MA) determined by regular
TEG (upper row) and heparanase tube TEG (lower row). (C) SEM
images of RBCs attached onto PBS, Rosu50, Rosu75, and Rosul00
nanofiber scaffold mats. Bar = 50 ym. Data are presented as the mean
+ SD; n = 3 per group. *p < 0.0S, Rosu50, Rosu7S, and Rosul00 vs
PBS.

coagulation. Application of heparinase cups and pins restored
the curve to normal conditions in both the Rosu75 and
Rosul00 groups. In the clot dynamics analysis, the R and K
values were significantly elevated in the Rosu75 and Rosul00
groups compared with the PBS group. In the clot strength
assay, the Rosul00 group revealed a significant decrease in the
MA and G values, whereas the Rosu75 group presented a
downtrend in the MA value and a significant decrease in the G
value. There were no significant differences between the PBS
and RosuS0 groups. In the heparanase cups and pins assay,
there were no significant differences among the RosuS0,
Rosu7$, and Rosul00 groups (Figure 2B).

In the antithrombosis test, representative SEM images
showed red blood cell (RBC) adhesion to the nanofiber
scaffold mat (Figure 2C). The PBS group showed attached
RBC:s filling the field of view. Fewer RBCs were observed in
the scaffold mat of the RosuS0 group than in that of the PBS
group. The Rosul00 group, which was similar to the Rosu75
group, exhibited notable inhibition of RBC attachment.

Analysis of Attached Cell Viability and Phalloidin
Staining. Confocal microscopy was used to observe
propidium iodide (PI)- and calcein AM-labeled cells. No
increase in the number of dead cells was observed in any of the
nanofiber scaffold groups. The Rosul00 group showed more

HUVEC:s attached to the scaffold than the other three groups.
More HUVEC:s were captured in both the Rosu50 and Rosu75
groups than in the PBS group, and the Rosu75 and Rosu50
groups showed similar numbers of captured HUVECs (Figure
3A). This result was also observed by SEM (Figure 3C). The
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Figure 3. Viability of attached cells, cell morphology, and VEGF-A
secretion. (A) Representative photographs showing viable HUVECs
labeled by calcein AM and dead cells labeled by PI on the PBS,
Rosu$50, Rosu75, and Rosul00 nanofiber scaffold mats. Bar = 100 ym.
(B) Bar graphs showing absorbance of HUVECs on the nanofiber
scaffolds. (C) SEM images of HUVECs attached to the PBS, RosuS0,
Rosu7S, and Rosul00 nanofiber scaffold mats. Bar = 100 ym. (D)
Representative photographs showing HUVECs labeled with phalloi-
din on the PBS, Rosu50, Rosu75, and Rosul00 nanofiber scaffold
mats. Bar = 50 ym. (E) Bar graph of the levels of VEGF-A secreted by
HUVECs on the nanofiber scaffolds determined via a MILLIPLEX
MAP Human Angiogenesis/Growth Factor Panel. Data are presented
as the mean + SD; n = 3 per group. *p < 0.05, RosuS0, Rosu7S, and
Rosul00 vs PBS.

absorbance of HUVECs was recorded in each nanofiber
scaffold mat with a CCK-8 kit. A significant increase in
absorbance was observed in the Rosul00 group (Figure 3B).

Phalloidin staining was used to assess HUVEC morphology
in the nanofiber mats. Cells were notably more extended and
showed more pseudopodia in the PBS group than in the other
groups. HUVECs presented a spindle-like morphology in the
RosuS0 and Rosu75 groups, whereas many cells had a round
and oval-shaped morphology in the Rosul00 group (Figure
3D).

Creation of a Rabbit Aneurysm Model, Stent
Implantation, and Follow-Up. Saccular aneurysms were
successfully established in all cases without morbidity or
mortality. Figure 4A shows a schematic of aneurysm model
creation and the aneurysm (arrow) during the operation. The
initial schematic and angiograms before stent implantation
showed direct flow into the aneurysm (arrow) of the right
common carotid artery (RCCA) stump (Figure 4B). After
stent implantation, the aneurysm was obliterated (Figure 4C).
DSA was used for follow-up after 4 months. The follow-up
angiography results were divided into types A, B, and C. Based
on the DSA characteristics, therapeutic efficacy was divided
into three types: type A indicated complete occlusion; type B
indicated complete occlusion and small “dog ears”; and type C
indicated recanalization. Six cases in the Rosul00 group and
three cases in the PBS group were type A. One case in the
Rosul00 group and two cases in the PBS group were type B.
Three cases in the PBS group and only one case in the
Rosul00 group were type C (Figure 4D).

SEM and Histology. SEM demonstrated the endothelial-
ization level on the inner face of the implanted stent. Better
endothelial coverage was found in the Rosul00 group (Figure
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Figure 4. Creation of the rabbit aneurysm model, stent implantation,
and follow-up. (A) Schematic illustration showing the creation of the
rabbit aneurysm model, and a photograph showing aneurysm (arrow)
formation during the operation. (B) Schematic illustration showing
aneurysm formation and angiograph showing the aneurysm (arrow).
(C) Schematic illustration and angiograph showing aneurysm closure
after stent implantation. (D) Angiograph illustrating types A, B, and C
in the long-term follow-up. Bar graph showing the number of different
types in the Rosul00 group vs that in the PBS group. n = 8 per group.

SA(c,d)) than in the PBS group (Figure SA(ab)). Simple
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Figure 5. SEM and histology. (A) SEM images showing
endothelialization of the en face of the stent. Simple squamous
epithelial cells on the inner face of the stent in the PBS group (a) and
Rosul00 group (c). Scale bar = 300 ym. Magnified images are shown
in (b,d). Scale bar = 100 um. (B) Image of the en face of the covered
stent in the PBS group (a) and the Rosul00 group (b). Images of
H&E-stained vascular sections after stent implantation in the PBS
group (c) and the Rosul00 group (d). The intima coverage can be
clearly observed. Bar = 100 um. Schematic illustration showing a
nonendothelialized stent (e) and an endothelialized stent (f) during
the observation period. Bar graph demonstrating the coverage rate
determined by H&E staining. (g) Data are presented as the mean =+
SD; n = 4 per group. *p < 0.05, Rosul00 vs PBS.

Representative photos showed better intima coverage in the
Rosul00 stent than in the other stents (Figure SB(ab)).
Haematoxylin and eosin (H&E) staining demonstrated that
more stent sections were covered in the Rosul00 group than in
the PBS group (Figure SB(c,d)). We quantitatively assessed
the covered stent sections (Figure SB(fe)). Better coverage
rates were shown in the Rosul00 group than in the PBS group

(Figure SB(g)).

Rosuvastatin-Treated HUVEC Viability and Function.
In vitro, HUVECs were treated with rosuvastatin, and HUVEC
viability was then determined by CCK-8 assay. A significant
increase in absorbance was observed at 24 h using 0.01 and 0.1
umol/L rosuvastatin, while 0.001, 0.1, 1, and 10 pmol/L
rosuvastatin showed a promotional effect, and 100 ymol/L
rosuvastatin showed an adverse effect at 48 h. Only 1 and 10
umol/L rosuvastatin promoted cell viability at 72 h (Figure
6A).

To facilitate early-stage endothelialization in the functional
test, 0.1 ymol/L rosuvastatin was applied for 24 h. In the
apoptosis assay, the percentage of apoptotic cells was not
significantly different between the control group and the
rosuvastatin-treated group (Figure 6B). The transwell invasion
assay demonstrated that treatment with 0.1 pmol/L
rosuvastatin for 24 h increased the invasive capacity of
HUVECs (Figure 6C). In the scratch assay, 24 h of 0.1
umol/L rosuvastatin treatment greatly promoted cell migration
(Figure 6D).

Analysis of VEGF-A, VEGF-C, and VEGF-D. We tested
the secretion of VEGF-A, VEGF-C, and VEGF-D from
HUVECs on PBS, Rosu50, Rosu75, and Rosul00 nanofiber
scaffold mats. VEGF-A levels were elevated in the Rosu50,
Rosu75, and Rosul00 groups compared with the PBS group.
In all groups, VEGF-C levels were lower than 1.55 pg/mL, and
VEGE-D levels were lower than 2 pg/mL.

The secretion of VEGF-A, VEGF-C, and VEGF-D from
HUVEC:s after rosuvastatin treatment was also tested. At 24 h,
0.1 umol/L rosuvastatin significantly elevated VEGF-A levels,
and 1 pmol/L rosuvastatin lowered the VEGF-A level
compared with those in the control group. High concen-
trations of rosuvastatin (10 and 100 ymol/L) reduced the level
of VEGF-A at 24, 48, and 72 h, while 1, 10, and 100 gmol/L
rosuvastatin reduced VEGF-C secretion at 24, 48, and 72 h,
and 0.001, 0.01, and 0.1 pmol/L rosuvastatin revealed an
inhibitory effect at 48 and 72 h. In the VEGF-D assessment,
only 10 and 100 pmol/L rosuvastatin presented obvious
decreases. However, all the values were lower than 10 pg/mL.

B DISCUSSION

In our previous research, we evaluated nanofiber morphology,
the average diameter, nanofiber inner structure, and the
properties of rosuvastatin calcium- and heparin-loaded PLCL
nanofiber scaffold-covered grafts.”' In this study, the nanofiber
scaffolds were used as stent coatings. We assessed the
anticoagulation and pro-endothelialization properties of the
different nanofiber scaffold mats. A rabbit RCCA aneurysm
model was successfully established. Four months later, better
endothelialization was observed in the Rosul00 group than in
the PBS group via SEM and histology. In an in vitro assay,
rosuvastatin promoted HUVEC growth, which may be due to
an elevation in VEGF-A.

Stent implantation is often used to treat cerebral aneurysms.
Saatci et al. presented an advanced reconstruction technique in
which a coronary stent graft is applied in the parent artery to
exclude carotid artery aneurysms from the circulation.'®
However, the coronary stent grafts used in the patients were
stiff and not sufficiently flexible for use in intracranial vessels.
In recent years, a flexible new stent offering a different
endovascular intervention concept has been described for
wide-neck or complicated aneurysms (giant, fusiform,
pseudoaneurysms). Chiaradio et al. reported the use of graft
stents for the treatment of fusiform aneurysms.”® Willis
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Figure 6. Rosuvastatin-treated HUVEC viability, function, and secretion of VEGF. (A) Bar graph showing the changes in HUVEC viability after 24,
48, and 72 h of rosuvastatin treatment. Data are presented as the mean + SD; n = 4 per group. *p < 0.0S. (B) Representative flow cytometry images
showing HUVEC apoptosis in the control group and the 24-h rosuvastatin treatment group. Bar graph showing the percentage (%). Data are
presented as the mean + SD; n = 3 per group. *p < 0.0S. (C) The migration ability of HUVECs with and without rosuvastatin treatment for 24 h as
determined by the transwell assay. Representative crystal violet stained invasive cell images were shown. Scale bar = 100 ym. Bar graph showing the
number of cells/HF. Data are presented as the mean + SD; n = 6 per group. *p < 0.05. (D) Image showing HUVEC migration under control
conditions (upper row) and after 24 h of rosuvastatin treatment (lower row). Scale bar = 200 ym. (E) Bar graph demonstrating the levels of VEGF-
A, VEGF-C, and VEGF-D secreted by the HUVECs with and without rosuvastatin treatment as determined by a MILLIPLEX MAP Human
Angiogenesis/Growth Factor Panel. Data are presented as the mean & SD; n = 3 per group. *p < 0.0S, rosuvastatin treatment vs PBS.

covered stents have also been applied to treat giant aneurysms
and blister-like aneurysms.”**®

Electrospinning nanofiber scaffolds provide more possibil-
ities for drug loading. Regarding pro-endothelialization,
rosuvastatin, erythropoietin, and VEGF have demonstrated
significant promotion effects.”***® To reduce the influence of
temperature, rosuvastatin was chosen. For anticoagulation,
heparin was the optimal choice according to our previous
research.”” Compared to mixture electrospinning, core—shell
structures are favorable for continuous drug release. For in-
stent endothelialization, local neighbor endothelial cell
migration and circulating endothelial cells contribute to the
endothelial layer. We assessed HUVEC attachment and cell
morphology on nanofiber scaffold mats, showing that cells
could stably attach to scaffold mats and that there were no
shrinking cells. The stability of attached cells is important for
endothelialization when the cells are exposed to blood flow.
Rosuvastatin and heparin were loaded simultaneously for
synergistic effects. By means of reducing the tissue factors
expression and the aggregation of platelets, rosuvastatin may
impair blood clot formation. As a result, both the thrombin
creation and its receptor expression on the surface of the
platelets are diminished. In addition to preventing clot
formation, statins promote destruction of clots by decreasing
plasminogen activator inhibitor-1 (PA1-1) levels and increas-
ing fibrinolytic enzyme plasminogen expression as well.”””** In
this study, the Rosul00 stent showed a significant advantage in
both anticoagulation and HUVEC promotion in vitro. We

41016

chose Rosul00 nanofibers for use in the animal experiment,
and PBS nanofibers were used as the control. After 4 months,
the Rosul00 stents showed more efficacy in aneurysm closure,
and SEM and histology demonstrated more integrated
endothelial layers in the Rosul00 group.

The viability and function of HUVECs after rosuvastatin
treatment were analyzed in vitro, and we detected the level of
VEGF in HUVECs transferred onto the rosuvastatin-loaded
nanofiber scaffold mats and treated with rosuvastatin. Under
rosuvastatin treatment, cell viability and function were
significantly elevated. In addition, VEGF-A levels were
increased. For more than a decade, the role of VEGF in the
regulation of endothelialization has been under investigation.
VEGF-A is the most potent pro-angiogenic protein described
to date, with the ability to induce endothelial cell proliferation,
vessel sprouting, and tube formation.”” VEGF-A is also a
potent survival factor for endothelial cells and has been shown
to induce the expression of anti-apoptotic proteins in
endothelial cells.***" Although VEGF-C has been shown to
be expressed in response to proinflammatory cytokines’> and
VEGEF-D is known to stimulate the growth of vascular and
lymphatic endothelial cells,>® there were no obvious increases
in the level of VEGF-C or VEGF-D when the HUVECs were
treated with rosuvastatin in our study. Several mechanisms are
engaged in the procedure of enhanced endothelial repair
induced by rosuvastatin. In our study, it was found that
rosuvastatin promoted endothelial cell (EC) proliferation and
migration in vivo. In other words, rosuvastatin had direct
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promotive effects on ECs. Besides, it was showed that statins
positively act on cell survival and differentiation by inhibiting
apoptotic cytokines and reducing apoptosis.”*>> More and
more, the paracrine effect of ECs may have a great contribution
to the acceleration of endothelialization.*® Further explorations
are intended to reveal the mechanism of rosuvastatin in
improving aneurysm stent endothelialization.

The rosuvastatin- and heparin-loaded PLCL nanofiber-
covered stents used in our study were developed specifically
for small-diameter vessels. The stents are sufficiently soft and
flexible, and the whole body of the covered stent is radiopaque
for precise placement. Additionally, the rosuvastatin- and
heparin-loaded scaffolds could promote rapid endothelializa-
tion after implantation and avoid early-stage thrombogenesis.
Compared with the PTFE membrane, the PLCL membrane
has advantages in absorbance after stent implantation and the
possibility of long-term restenosis. Additionally, PLCL nano-
fibers show greater potency as drug carriers. However, the
strength of the PLCL membrane was inferior to that of the
PTFE membrane and revealed a relatively high endoleak and
recanalization rate during the follow-up period in our research.

There are still some limitations in this study. For late in-
stent restenosis, the interaction between inflammation and the
switch in smooth muscle cell phenotype plays an important
role. This phenomenon will be assessed further over a longer
follow-up period. Additionally, branch artery fate near an
aneurysm limits the application of a covered stent, which
requires precise stent profile selection and outstanding strength
for proper adaptation to different bare stent sizes.

B SUMMARY

In the present study, cerebral aneurysm stents were
successfully coated with rosuvastatin- and heparin-loaded
coaxial electrospun nanofiber scaffolds. In vitro studies
revealed continuous rosuvastatin release from the nanofibers,
with Rosul00 nanofiber scaffolds showing favorable anti-
coagulation and pro-endothelialization properties. The
Rosul00 stent also showed a favorable therapeutic effect in a
rabbit RCCA aneurysm model, as was supported by SEM and
histology. We detected the mechanism of the promotion effect
of rosuvastatin and found that an increase in VEGF-A plays a
crucial role. Further studies are needed to explore the
mechanism responsible for rosuvastatin-based endothelializa-
tion.
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