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Abstract

Aims: The vascular healing profile of polymers used in bioresorbable vascular scaffolds (BRS) has not
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polymer biocompatibility profile and vascular healing response of a novel ultrahigh molecular weight amor-
phous PLLA BRS (FORTITUDE®; Amaranth Medical, Mountain View, CA, USA) against bare metal stent
(BMS) controls in porcine coronary arteries.

Methods and results: Following device implantation, optical coherence tomography (OCT) evaluation
was performed at 0 and 28 days, and at one, two, three and four years. A second group of animals under-
went histomorphometric evaluation at 28 and 90 days. At four years, both lumen (BRS 13.19+1.50 mm?
vs. BMS 7.69+2.41 mm?) and scaffold areas (BRS 15.62+1.95 mm? vs. BMS 8.65+2.37 mm?) were signi-
ficantly greater for BRS than BMS controls. The degree of neointimal proliferation was comparable between

groups. Histology up to 90 days showed comparable healing and inflammation profiles for both devices.

Conclusions: At four years, the novel PLLA BRS elicited a vascular healing response comparable to BMS
in healthy pigs. Expansive vascular remodelling was evident only in the BRS group, a biological pheno-
menon that appears to be independent of the presence of antiproliferative drugs.
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Abbreviations

BMS bare metal stent(s)

BRS bioresorbable scaffold(s)
CAD coronary artery disease
DAPT  dual antiplatelet therapy
DES drug-eluting stent(s)

LA lumen area
Mw molecular weight
NIT neointimal thickness

ocT optical coherence tomography

%AS percentage area stenosis
PLLA poly-L-lactic acid
SA inner scaffold area or stent area

Introduction

Bioresorbable vascular scaffolds (BRS) are emerging as an alter-
native therapeutic approach to metallic drug-eluting stents (DES)
due to their ability to support the arterial segment mechanically
in the early phases post intervention, followed by progressive
dismantling and absorption of the scaffold over time'2. First-
generation BRS rely on poly-L-lactic acid (PLLA) crystallinity
to achieve mechanical properties comparable to metallic stents,
but they are limited by their inability to overexpand beyond pre-
specified limits and to maintain structural integrity when exposed
to high loading conditions over time®. Novel ultrahigh molecular
weight amorphous PLLA polymers display superior mechanical
properties and promise to improve some of the technical limita-
tions of current-generation BRS technologies.

First-generation BRS using crystalline PLLA analogues have
been extensively studied in the experimental and clinical setting*$.
Several studies have shown that these devices induce progres-
sive expansive remodelling and have a vascular healing profile
comparable to metallic DES in animals® and humans'®'2, However,
there is limited information on the impact of polymer degradation
on vascular healing and remodelling in the absence of antiprolifer-
ative drugs. The aim of this study was to test the in vivo long-term
biomechanical properties and vascular healing profile of an ultra-
high molecular weight amorphous PLLA BRS (FORTITUDE®;
Amaranth Medical, Mountain View, CA, USA) against a bare
metal stent (BMS) in healthy porcine coronary arteries. The use
of a non-drug-eluting BRS allowed us to assess the independent
impact of the polymer on the arterial wall response without any
interference from antiproliferative drugs. Also, the presence of the
PLLA-based scaffold polymer exceeds the duration of sirolimus
elution in drug-eluting platforms, and therefore the biocompatibil-
ity of the polymer remains an important scaffold characteristic.

Methods

DEVICE DESCRIPTION

The first-generation FORTITUDE BRS is manufactured using
an ultrahigh molecular weight bioresorbable PLLA polymer with
a strut thickness of 150 microns. Three platinum radiopaque
markers are incorporated at both ends to improve angiographic
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visualisation. The clinically available BRS is coated with a matrix
consisting of 1:1 polymer:drug ratio of sirolimus plus poly(D-lac-
tide) polymer and has a drug dosing of ~96 pg/cm?. The core BRS
technology involves a proprietary process of very high molecu-
lar weight (MW) polymer synthesis and processing, designed to
achieve a balance between strength, flexibility and high resist-
ance to fracture. Tube manufacturing is achieved by a proprie-
tary multilayer deposition process. The biomechanical properties
of the polymer are fully preserved throughout the manufacturing
cycle with negligible reduction of MW and no alteration of ther-
mal properties from PLLA tubing fabrication to the final sterile
device. In the current study, the non-drug-eluting BRS version was
used and compared to an FDA-approved, commercially available
thin-strut (96 microns) bare metal stent (BMS) (Liberté®; Boston
Scientific, Marlborough, MA, USA).

IN VITRO SCAFFOLD DEGRADATION AND RADIAL FORCE

The degradation profile and radial strength of the BRS were
assessed in vitro over a period of 18 months. The expanded BRS
were placed in a shaker containing sterile phosphate buffered saline
solution. The devices were incubated at a constant temperature of
37° Celsius and a pH of 7.4+0.2 throughout the study. The MW of
the scaffold was measured at each time point using gel permeation
chromatography. The corresponding radial force of the samples
was measured at the same time points using a J-Crimp™ radial
force testing system (Blockwise Engineering, Tempe, AZ, USA).

IN VIVO POLYMER BIOCOMPATIBILITY AND HEALING STUDIES
The Institutional Animal Care and Use Committee approved this
study, and all animals received care in accordance with the Guide
to Care and Use of Laboratory Animals. To evaluate early tissue
compatibility and the healing of the FORTITUDE BRS in direct
comparison to BMS, we performed OCT measurements and histo-
morphometric analyses of a group of 16 young adult Yucatan mini-
pigs at 28 (group 1A) or 90 days (group 1B). Therefore, 15 BRS and
16 BMS were implanted among all three coronary arteries, and the
implant location was determined by the size of the coronary arter-
ies. All BRS and BMS were implanted with an optimal overstretch
ratio of 1:1.1. On day 28, OCT and histology were assessed in
n=11 BRS and n=10 BMS; in the 90-day animals the same assess-
ment was performed in n=4 BRS and n=6 BMS. A second group
of four young adult Yucatan minipigs (group 2A, BRS=6, BMS=4)
was used for a long-term study in which serial OCT measurements
were performed immediately after implantation, at 28 days, and at
one, two, three, and four years. One animal was sacrificed after
two years for polymer analysis such that only four BRS and three
BRS could be evaluated at three and four years. Because of the rel-
atively small sample size for long-term follow-up, we performed
OCT measurements in four additional animals (group 2B) up to four
years which had been implanted with a total of seven BRS. These
animals received BRS only and had no BMS controls.

The device implantation was performed with a standard percu-
taneous technique utilising intravenous heparin for anticoagulation.
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Dual antiplatelet therapy consisting of oral clopidogrel and aspi-
rin was initiated the day prior to the procedure and maintained
throughout the study. Mean vessel diameters were measured by
IVUS to guide sizing of the devices. All BRS (sizes 3.3x18 mm
and 3.65x18 mm) and BMS (sizes 2.75%20, 3.0x20, 3.5x20 and
4.0x20 mm) were implanted using an overstretch ratio of 1:1.1 in
all three coronary arteries. Angiography and OCT were performed

immediately after implantation and during all follow-up time points.

OPTICAL COHERENCE TOMOGRAPHY IMAGING

OCT images were recorded using the C7-XR OCT imaging sys-
tem (ImageWire™,; LightLab Imaging, St. Jude Medical, St. Paul,
MN, USA) and analysed using commercial software. OCT analy-
sis involved assessment of cross-sectional images inside the scaf-
fold, and proximal and distal reference segments were defined as
~5 mm from the proximal and distal scaffold edge, respectively. The
following parameters were measured after calibration: LA=lumen
area, SA=inner scaffold area or stent area, percentage area stenosis
(%AS=[1-(LA/SA)])*100, neointimal thickness (NIT), measured as
the distance from the inner surface of the stent struts to the luminal
border. In order to normalise the lumen changes to the variations
in the reference vessel size, patency ratio was calculated as follow-
up LA/follow-up reference vessel area, and its changes also evalu-
ated at different time points. The patency ratio was calculated to
determine the relationship between the calibre of the stent-treated
(or scaffold-treated) vessel region versus the calibre of the reference

vessel segments proximal and distal to the treated region.

HISTOLOGICAL ANALYSIS

An independent pathology laboratory (Alizee Pathology LLC,
Thurmont, MD, USA) conducted the histomorphometric analy-
sis. Coronary arteries were prepared and the cross-sectional areas
were measured as previously described!!. The resulting slides were
examined via light microscopy. The cross-sectional areas (exter-
nal elastic lamina, internal elastic lamina and LA) of each section
were measured. Degree of vascular injury, presence of vascular
inflammation, fibrin deposition, fibrosis, luminal thrombosis and
medial hypocellularity were evaluated under the following semi-
quantitative score: O=not present; 1=present, but minimal feature;
2=notable feature, mild; 3=prominent feature, not disrupting tissue
architecture and not overwhelming, moderate; 4=overwhelming
feature or feature effacing or disrupting tissue architecture, severe.
Endothelialisation was evaluated according to the percentage of
neointimal endothelial coverage (0 <25%, 1=25-50%, 2=50-70%,
3=70-95%, 4 >95%).

STATISTICAL ANALYSES

Statistical analysis was conducted using SigmaPlot 12 (Systat
Software, Inc., San Jose, CA, USA). All values are expressed
as meantstandard deviation. Values were compared between
groups using non-parametric Mann-Whitney U tests. ANOVA for
repeated measures was used for the longitudinal analyses. Post
hoc analysis with the Holm-Sidak procedure was performed when

the overall analysis of a multiple group comparison was signifi-

cant. A p-value below 0.05 was considered statistically significant.

Results

IN VITRO SCAFFOLD DEGRADATION AND RADIAL FORCE
ASSESSMENT

Results from the in vitro scaffold degradation and radial force changes
over time are shown in Figure 1. There was a continued reduction of
the MW over time, reaching approximately 50% of the initial MW
at eight months and nearly 75% at 12 months. The scaffold contin-
ued to degrade over time, and at the last time point (18 months) the
reduction in MW had reached more than 85%. Importantly, there
was a substantial increase in radial force from time zero to one
month, which was sustained at that level for 10 months. After this
period, when the MW had decreased to less than 50%, the radial
force decreased in a linear fashion up to the 18-month follow-up.

IN VIVO VESSEL HEALING AND REMODELLING OCT ANALYSIS
Following device implantation, no differences were observed
between BRS and BMS in terms of lumen (7.29+0.80 vs.
7.36+1.59 mm?, p=ns) or reference areas (7.04+0.4 vs.
7.05+2.10 mm?, p=ns). Figure 2A illustrates representative OCT
images demonstrating the evolution of the BRS integration into
the arterial wall and changes in the lumen area over time. At
28 days, the BMS group showed nearly a 28% decrease in lumen
area due to neointimal proliferation (Figure 2B). Thereafter, the
average lumen area increased again towards the baseline value,
which was reached at three years. Similarly, the BRS group
experienced an early lumen area loss of nearly 31% at 28 days.
However, the lumen area returned nearly to baseline as early as
one year after implantation, and increased significantly thereaf-
ter throughout the four-year follow-up (a twofold increase over
baseline at four years, p<0.001) (Figure 2B). Importantly, the BRS
lumen area increased at a rate matching that observed in the ref-

erence segments (Figure 3A). In contrast, the lumen area of the
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Figure 1. In vitro degradation and physical properties of the
FORTITUDE bioresorbable vascular scaffold (3.0%18 mm).

The grey line depicts the reduction in MW over time. The red line
indicates the change in radial force (RF) over the course of

18 months.
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Figure 2. Comparison of lumen area changes over time between BMS and BRS. A) Representative images of the longitudinal assessment with
OCT are shown for BMS (top panel) and BRS (bottom panel). B) Longitudinal assessment of in-stent lumen area in BRS (grey) and BMS (red)
by OCT over the course of four years.
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Figure 3. Reference lumen area and scaffold/stent evaluation over the course of four years. Comparison of reference area and scaffold/stent
area in BRS (A) and BMS (B) by OCT. In BRS, both the reference and the scaffold area increase over time. In contrast, in BMS vessels only the
reference area increases but the stent area remains constant.
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coronary segments treated with BMS did not expand in concert
with the reference segments (Figure 3B). NIT and %AS were sim-
ilar in both groups at all time points; however, the patency ratio
increased over time in the BRS group and decreased in the BMS
group (Figure 4). Figure 5 demonstrates the changes in animal
weight over time in groups 2A and 2B. The long-term BRS results
are supported by the data from the longitudinal cohort of animals
treated with BRS only (group 2B). The three- and four-year results
correspond well with the outcomes in the direct comparison of
BRS and BMS (Figure 6).

HISTOLOGICAL EVALUATION OF HEALING

The results obtained by histomorphometry were comparable to
those obtained by OCT at 28 and 90 days. As shown in Table 1,
no significant differences were seen in LA, %AS or NIT between
the study groups at 28 or 90 days. Table 2 shows the histologi-
cal assessment of biocompatibility and safety variables in BRS
and BMS stents at both time points. In addition, there was no
evidence of delayed healing or impairment in neointimal matu-
rity between groups. Importantly, the struts of both BRS and
BMS were fully endothelialised in the 28- and 90-day speci-
mens (Figure 7). A slight amount of residual fibrin was observed
in both groups at 28 days that was fully resolved at 90 days.
Neointimal scores were very low in both groups at both time
points. There was slightly more peri-strut inflammation in the
BRS group at 90 days, but it remained in the “low to mild”
category.

A BRS % area stenosis

- 28 days 1 year
c BRS neointimal thickness

2 years 3 years 4 years

1 year 2 years 3 years

E BRS patency ratio

28 days 1 year

2 years 3 years 4 years

Table 1. Histomorphometric analysis at 28 and 90 days.

BRS BMS p-value
28 days
EEL area, mm?2 7.51+0.46 8.93+2.31 0.379
Lumen area, mm?2 3.81+1.17 5.30+1.55 0.028
|EL area, mm? 6.29+0.37 7.62+2.04 | 0.342
Neointimal area, mm?2 2.48+1.10 2.32+1.06 0.916
Neointimal thickness, mm | 0.33+0.18 0.26+0.11 | 0.460
% area stenosis 39.64+18.03 | 30.60+11.06 | 0.306

90 days

EEL area, mm?2 7.50+0.87 8.92+2.65 0.231
Lumen area, mm? 3.43+1.08 4.95+2.23 | 0.195
IEL area, mm? 6.03+0.70 7.65+2.32 | 0.160
Neointimal area, mm? 2.67+0.50 2.71+1.90 | 0.530
Neointimal thickness, mm | 0.36+0.09 0.42+0.26 | 0.652
% area stenosis 44.75+11.32 | 35.17+17.53 | 0.392

EEL: external elastic lamina; IEL: internal elastic lamina

Discussion

The present study assessed the four-year in vivo biomechanical
behaviour and vascular healing profile of a novel PLLA-based BRS
in the absence of antiproliferative drugs. The device was implanted
in normal porcine coronary arteries, which we directly compared
to a clinically available BMS. Our histological and intravascular
imaging analyses demonstrated that the biological behaviour of this

B BMS % area stenosis

28 days 1 year 2 years

1 year 2 years

28 days 1 year 2 years

3 years 4 years

BMS neointimal thickness

3 years

BMS patency ratio

3 years 4 years

Figure 4. Neointimal proliferation evaluation over the course of four years. BRS and BMS groups both demonstrated reduction over time in %AS
(A & B) and neointimal thickness (C & D). The patency ratio increased over time in the BRS group and decreased in the BMS group (E & F).
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Figure 5. Animal weights at implantation and follow-up.
A) Group 2A4. B) Group 2B.

PLLA BRS was comparable to BMS in terms of safety, healing,
biocompatibility and vessel patency. Importantly, the BRS elicited
expansive vascular remodelling starting at one year, in the absence
of antiproliferative drugs, which was probably related to progressive
device dismantling and polymer resorption.

One of the major challenges of BRS is their limited mechani-
cal strength and resistance to the compressive load imposed by the
vessel following acute deployment in challenging anatomical condi-
tions (i.e., severe calcification). In current-generation BRS, polymer
orientation and crystallinity determine the mechanical strength of

the scaffold. In turn, the polymer’s ability to orient itself and gain
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Table 2. Histologic evaluation of healing and inflammation at 28

and 90 days.

BRS BMS p-value
28 days
Peri-strut inflammation 0.55+1.16 0.03+0.10 | 0.563
Neointima inflammation 0.27+0.58 0.0+0.0 0.189
Endothelial coverage 4.0+0.0 4.0+0.0 1.000
Fibrin deposits 0.52+0.41 0.57+0.40 | 0.742
Adventitial fibrosis 0.51+0.67 0.84+0.70 | 0.339

90 days

Peri-strut inflammation 1.25+1.30 0.11+0.16 | 0.530
Neointima inflammation 0.27+0.58 0.11+0.16 | 0.530
Endothelial coverage 4.0+0.0 4.0+0.0 1.000
Fibrin deposits 0.0+0.0 0.0+0.0 0.755
Adventitial fibrosis 0.84+0.73 0.28+0.30 | 0.731

All values expressed in this table are semiquantitative scores.

crystallinity depends on its MW and the tube manufacturing pro-
cess. The current-generation BRS technologies utilise low MW pol-
ymers because they can be readily oriented, allowing a substantial
increase of their crystallinity. However, highly crystalline polymers
cause the scaffolds to become more brittle, which significantly limits
their resistance to fracture. This is the predominant reason why cur-
rent-generation BRS are still limited by their capacity to overexpand
beyond pre-determined limits and to resist vascular recoil under
extreme conditions, even though they have otherwise achieved lev-
els of biomechanical performance equivalent to metallic stents!>'6.
New-generation polymers using very high MW PLLA promise to
improve the biomechanical properties of current-generation BRS
by largely depending on the intrinsic material properties uniquely
associated with the ultrahigh MW and proprietary manufacturing
methodology instead of purely relying on polymer orientation and
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Figure 6. Long-term OCT follow-up of animals treated with BRS only (group 2B). Increases in lumen area (4), scaffold area (B), reference

lumen area (C) and patency ratio (D) were demonstrated.
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Figure 7. Histology images of animals implanted with BRS and BMS at 28 and 90 days.

crystallinity. Ex vivo studies show that this type of polymer dra-
matically improves overexpansion capabilities and resistance to
fracture under static and dynamic conditions compared to clini-
cally available BRS (Juan Granada, MD, unpublished data, 2016).

The optimal time course for the in vivo degradation of BRS
remains a topic of an ongoing debate. Data from patients under-
going percutaneous transluminal coronary angioplasty (PTCA) sug-
gest that scaffold support for the arterial wall is required for at least
three to four months'”'®, Experimental data using a poly-DL lactic
acid drug-free BRS in a porcine model showed that a BRS display-
ing a rapid degradation profile (MW loss ~86% at six months) pre-
sented healing profiles similar to BMS at six months'. However,
clinical data suggest that rapid polymer absorption reduces the radial
force of the scaffold prematurely, which can lead to late recoil and
adverse clinical events®®. In the clinical setting, a longer resorption
period (six to nine months) may provide a more stable device dis-
mantling process and better clinical outcomes. The BRS tested in
the present study is made of PLLA struts of 150 micron thickness
that are arranged in a zigzag helical design with a peak circumfer-
ential radial force of ~0.11 MPa, similar to metallic stents right after
deployment?'. Ex vivo degradation and in vivo data demonstrated
that the radial support is maintained for approximately eight to
10 months, at which time the MW was reduced by about 50%. Also,
due to the particular polymer characteristics of the device tested, the
radial force values displayed over time were maintained at a higher
level compared to the Absorb™ BVS (Abbott Vascular, Santa Clara,
CA, USA)*. This supports the fact that the tested scaffold provides
radial support for a sufficient period of time to promote adequate
healing and remodelling of the injured coronary segments.

An important objective of this study was to evaluate the impact of
the polymer utilised in the FORTITUDE scaffold on vascular healing
in the absence of antiproliferative drugs. The results are key because
biocompatibility polymer data directly compared against metallic
stents are not widely available in the BRS field. In this study, OCT
imaging revealed that all BRS and BMS were well expanded, well
positioned, and exhibited minimal recoil following implantation.

Neointimal proliferation, a surrogate marker of inflammation and
healing, was comparable at each time point between BRS and BMS
up to four years. Our histology results, although limited to 90 days,
showed comparative healing indexes for both tested devices. The
slightly increased %AS seen in the BRS group is probably the result
of the thicker struts accommodating larger amounts of neointimal
tissue compared to the thin-strut BMS. Also, the slightly higher lev-
els of peri-strut inflammation seen in the BRS group at 90 days
are probably related to the degradation process already underway.
These differences, however, did not alter the overall healing profile
observed in the BRS group over four years of follow-up.

We also studied the in vivo changes of the vessel architecture
after implantation of the BRS in the absence of everolimus, which
is important because the biological variables responsible for the pro-
cess of expansive remodelling are still unknown. Our data demon-
strate that the LA of the reference segments increased over time,
reflecting normal growth of the animal. However, this occurred to
a lesser degree in BMS-caged vessels than in the BRS-treated ves-
sel segments. The lumen area declined at 90 days in the BMS group
reflecting neointimal growth, followed by neointimal stabilisation
resulting in slight lumen increase at two years. In BRS-treated seg-
ments, the LA also declined at the same time point due to early
neointimal formation; however, we observed a steady increase in
lumen gain over four years. Additionally, the reproducibility of our
data was confirmed by the results from animals implanted only with
BRS, which showed the same remodelling pattern. However, it is
noteworthy that these experiments were performed in young adult
Yucatan pigs. Therefore, the animals grew and gained weight in the
first two years of follow-up. Consistent with this, we observed an
increase in the coronary lumen area of the reference vessels dur-
ing the early phase of follow-up. In contrast, after the second year
of follow-up, the reference lumen area was very stable, indicating
no further vessel growth. Importantly, the patency ratio of the BRS-
treated vessels increased over time and reached a ratio of one after
four years of follow-up. This demonstrates that the BRS accom-
modated the natural growth of the vessels. In contrast, the patency



ratio of the BMS-treated vessels decreased over the first two years
and then plateaued because the stented segment did not match the
growth of the reference segment. Moreover, the BRS-treated seg-
ments demonstrated evidence of expansive vascular remodelling
because the BRS lumen area exceeded the reference lumen area
after two years. The degree of expansive vascular remodelling seen
in our study is consistent with that observed with other BRS in
porcine models, and correlates with the MW loss occurring over
time?. In addition, qualitative OCT analysis showed a progres-
sive decrease in the number and size of black cores between one
and four years following scaffold implantation. However, a small
percentage of black core-like structures was still identified at this
time point. It has been suggested that the presence of black core-
like structures does not necessarily correlate with the presence of
residual polymer in humans in the Absorb BVS up to four-year fol-
low-up?. Unfortunately, at the present time, whether these black
cores reflect the residual polymer presence is still unknown, as the
four-year OCT histological data correlation analysis is still under
development.

Our study contributes to the BRS literature as it introduces
a novel polymeric device concept and has tested its biocompatibility
against a clinically available BMS control in the absence of antipro-
liferative drugs. The long-term biocompatibility of fully bioresorb-
able scaffolds in the absence of limus analogues was previously
believed to be inferior to BMS platforms. Our data also support
some of the biological findings of a previous report by our group
that employed a different non-drug-eluting BRS?. Together, these
results indicate that the biological effects of BRS on late lumen gain
and vascular restoration® are independent of antiproliferative drugs,
and this appears to be a class effect. Our findings also validate the
biomechanical properties and biocompatibility of this ultrahigh MW
amorphous PLLA polymer in the absence of antiproliferative drugs.
These findings are relevant as the two-year follow-up of the first-
in-human clinical study using this device has been completed, con-
firming the biocompatibility and biomechanical properties of this
device in humans. Also, enrolment to the first-in-human study using
the same PLLA sirolimus-eluting BRS platform has already been
completed (Juan Granada, MD, unpublished data, 2016).

Limitations

The present study has some limitations worth highlighting. First,
the performance of the novel BRS was examined in healthy coro-
nary arteries in a swine model of restenosis. Therefore, although
our data support the safety and biocompatibility of the device, our
findings cannot predict clinical performance among patients with
a high atherosclerotic burden. Second, our study included only
28- and 90-day histological data. The reported study is part of
a large five-year biocompatibility study, and therefore all the ani-
mals are still undergoing imaging follow-up. The 28- and 90-day
interim data provide a snapshot of the healing profile, but long-
term histological data are not yet available. However, we believe
that the imaging findings are appropriate surrogates for the evalu-
ation of healing and, in view of the positive long-term imaging
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results, long-term histological data will probably not change the

conclusions of the present study.

Conclusions

In conclusion, our results indicate that the BRS utilised in the
present study was comparable to a control BMS in terms of bio-
compatibility and vascular healing at four years in healthy por-
cine arteries. In contrast to the arterial segments treated with the
BMS, the BRS-treated arterial segments underwent expansive
remodelling in parallel with the degradation process of the poly-
mer scaffold. These findings suggest that the ultrahigh MW amor-
phous PLLA formulation assessed in this study has the potential
to improve the performance of current-generation BRS by provid-
ing a highly biocompatible and mechanically durable platform at
lower strut thickness levels.

Impact on daily practice

The non-drug-eluting BRS used in the present study
(FORTITUDE) was comparable to the control BMS in terms
of safety, biocompatibility and efficacy in maintaining coronary
arterial patency. Interestingly, the BRS-treated arterial segments
demonstrated evidence of positive remodelling and late lumen
gain even in the absence of antiproliferative drug elution. The
BRS used in this study is currently under investigation in first-in-
human studies, and therefore preclinical testing of the safety and
biocompatibility profile is of clinical importance.
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