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Abstract: Background: Implantation of an endovascular device disrupts the homeostatic CD31:CD31
interactions among quiescent endothelial cells, platelets, and circulating leukocytes. The aim of this study was
to mask endovascular stents with peptides imitating CD31, to mimic the device's surface to resemble that of a
healthy vascular endothelium. Methods: Peptide design relied on established trans-homophilic sequences
found within domains 1 and 2 of CD31. Subsequently, synthetic peptides were immobilized onto flat CoCr and
nitinol discs and their impact on the primary human arterial endothelial cell phenotype was evaluated in vitro.
Following this, clinical-grade CoCr and nitinol endovascular devices were coated with one of the peptides that
demonstrated the capability to induce a pro-physiologic endothelial phenotype, implanted in the arteries of
rabbits, and compared to uncoated controls. Results: Membrane-distal CD31 domains 1 and 2 peptides
exhibited a distinct capability to foster a healthy endothelial phenotype in vitro. By day 7 post-aortic
implantation, CoCr stents were evenly covered by wholesome endothelial cells, devoid of thrombo-
inflammatory signs, in contrast to both bare metal and drug-eluting stents. At day 60, nitinol-coated flow
diverters demonstrated enhanced performance in comparison to the control groups for excluding experimental
carotid aneurysmes, facilitating the formation of a seamless "neo-arterial" wall. Conclusion: Membrane-distal
CD31 biomimetic peptides effectively camouflage the device surface, preventing local reactions and promoting
rapid and seamless endovascular integration.

Keywords: CD31 interactions; endovascular stents; camouflage strategy; circulatory homeostasis;
device integration

Introduction

The introduction of endovascular devices during percutaneous arterial interventions disrupts
the homeostatic molecular crosstalk between the bloodstream platelets, leukocytes, and vascular
endothelial cells. Disruption of these essential cell-cell interactions triggers a pathogenic thrombo-
inflammatory response, leading to the development of life-threatening complications over an
extended period. While drug-eluting stents can mitigate the inflammatory and proliferative
responses, they also impede arterial healing, necessitating a prolonged regimen of dual antiplatelet
therapy to counteract the heightened risk of thrombosis [1].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Given that thrombotic complications associated with drug-eluting stents consistently arise due
to the cytotoxic effect of released drugs on endothelial cells, perpetrating exposure of the device
surface to blood clotting factors, a range of strategies have been explored to enhance endothelial cell
adherence to endovascular devices. These strategies include the application of surfaces coated with
agents capable of capturing endothelial cell progenitors, as well as the development of biomimetic
surfaces inspired by well-known endothelial cell supports such as fibrin or extracellular matrix.

However, although these strategies effectively promote endothelial cell adherence to device
surfaces, their anticipated benefits have not been realized, neither for CoCr in coronary stenosis [2]
nor for flow diverters in the treatment of cerebral aneurysms [3].

Interestingly, relying solely on endothelial adherence may prove to be inadequate. Rapid and
comprehensive endothelial coverage is achieved on bare metal stents, yet their efficacy is hampered
by persistent chronic thromboinflammatory local responses that lead to restenosis. Notably, the
activation of leukocytes and platelets upon contact with the device can persist, despite the presence
of adhered endothelial cells. This discrepancy underscores the need for a more nuanced
understanding of the intricate interactions between the device and the cardiovascular tissue.

Endothelial cells play a critical role in executing essential physiological functions, including anti-
inflammatory and antithrombotic processes. However, for these cells to effectively fulfill their roles,
appropriate signaling cues are required.

CD31, also known as platelet endothelial cell adhesion molecule-1 (PECAM-1), is central to this
context. This intricate glycoprotein is predominantly expressed by endothelial cells, and to a lesser
extent, by circulating leukocytes and platelets. CD31 plays a pivotal role in circulatory homeostasis,
driven by its trans-homophilic properties that regulate immune responses during cell-cell
interactions, maintain vascular integrity, and support appropriate hemostasis [4]. These critical
homeostatic properties of CD31 make it a prime candidate for inspiring innovative biomimetic
approaches capable of redefining the integration of endovascular devices and driving progress in
cardiovascular medicine.

We aimed to harness the characteristics of CD31 membrane-distal domains 1 and 2 to
"camouflage" endovascular devices, thereby augmenting biocompatibility and fostering seamless
integration within the cardiovascular system.

The physiological cell-cell CD31 interaction within the circulatory system is primarily based on
its membrane-distal domains 1 and 2, which, under physiological conditions, engage in trans-
homophilic and reciprocal homeostatic signaling upon contact [5,6]. Indeed, the substantial exposure
of these domains on the luminal aspect of the endothelium also provides a means for homeostatic
cell-cell interaction with circulating platelets and leukocytes, significantly contributing to the
endothelium's anti-inflammatory and antithrombotic characteristics.

Guided by these insights, we present an innovative approach that involves "camouflaging"
stents and flow diverters through the application of peptides emulating CD31 domains 1 and 2. By
adopting this strategy, the devices can be perceived as integral components of the healthy
endothelium by cells that interact with their surfaces. This transformation masks the foreign identity
of these devices, with the overarching goal of mitigating adverse local reactions at the implantation
site and expediting more seamless and effective integration of these devices within the intricate
cardiovascular milieu.

Materials and Methods

Peptides design

The biomimicking peptides inspired by human CD31 trans-homophilic interactions were
designed based on the structural characterization of domains 1-2 and their strand-swapped dimer
formation observed upon CD31 crystallization, as decribed by Paddock et al [5]. The substantial
IgD1/IgD1 interface and interdomain contacts between IgD1/IgD2 and IgD2/IgD2 provided critical
information to inform the development of these peptides, with the aim of enhancing and replicating
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the cell-cell trans-homophilic interactions crucial for CD31 intercellular functions. The designed
peptides were divided into four groups, referred to as Group I, Group II, Group III, and Group IVa/b.

Group I peptides were designed to mimic the region of human CD31 IgL1 spanning His71-Ser87
or GIn70-Lys89. Homocysteines GIn70hCys and Met88hCys were incorporated to form a disulfide
bond and a cyclic structure. The consensus sequence QHXXLFYKDDXXFYNISSXX was derived, with
certain amino acids allowing for variation. The following peptides were included in Group I: SP722,
SP745, SP765, SP1374, and SP1375.

Group II peptides were designed to imitate the region of human CD31 IgL1 corresponding to
Tyr107-Glu122 or 106-124 aa. The mutated 106hCys and 124hCys homocysteines enabled the cyclic
formation. The consensus sequence YKSTVIXNNKEKTTXE was established with specific amino acid
variations in the individual peptides. Group II peptides included SP1072 and SP1376.

Group III peptides were created to mimic the region of human CD31 IgL2 from Pro133-Lys158.
Val135hCys and Cys152hCys were introduced to form disulfide bonds and cyclic structures. The
consensus sequence, PXCTLDKKEXIQGGXVXVNCSVPEEK, was developed, with particular amino
acids allowing for variability. The peptides in Group III included SP1071 and SP1380.

Group IVa peptides consist of heterodimers, combining peptides from Group II and Group I
through covalent linkage. Group IVb peptides were also heterodimers, combining peptides from
Group III and Group I. Peptides SP1379 and SP1383 were part of Groups IVa and IVb, respectively.

Peptides synthesis, structural analysis

All peptides were synthesized using standard Solid-phase Peptide Synthesis protocols with
Fmoc/t-Bu chemistry and Dimethylformamide as the solvent. Due to their high sequence similarity,
the individually designed peptides were screened in vitro to identify potential candidates for coating
stents in future in vivo applications, based on their proven ability to induce a pro-physiological
phenotype in endothelial cells.

To assess their structural similarity to the endogenous protein from which the sequences were
derived, the peptides were dissolved in a phosphate buffer (pH 6.8) at a concentration of 5 mM.
Raman spectra were acquired by exciting ~50 uL of the sample solutions in Suprasil quartz cells (5
mm path length) using the 488 nm line emitted by an Ar+ laser (Spectra Physics). Scattered light was
analyzed using a Jobin-Yvon T64000 spectrograph, equipped with a 1200 grooves/mm holographic
grating and a holographic notch filter, operating in a single macro configuration. The effective
spectral slit width was set at ~5 cm-1.

The coating process for all samples, including NiTi and CoCr disks and stents, followed a three-
step dip-coating protocol using copper-free click chemistry. Demineralized water and Tris buffer (10
mM, pH 8.5) served as solvents and buffers. Polydopamine (PDA) at 2 mg/mL (prepared in 10mM
Tris buffer, pH 8.5, from dopamine hydrochloride) and DBCO (final concentration of 300 uM, derived
from a 20 mg/mL stock solution in 10mM Tris buffer, pH 8.5) were used. CD31 peptide was
introduced at 50 pug/mL.

Sample coating

The dip-coating process took place in multiwell plates on an orbital shaker for disks, while stents
were placed in polypropylene round-bottom tubes on a rotary wheel, ensuring complete immersion.
The PDA layer dip coating step lasted approximately 18 + 2 hours at room temperature (protected
from light). Afterward, samples underwent three rinses with demineralized water, followed by
sonication to remove any residual PDA. Subsequently, samples were transferred to fresh wells/tubes
containing DBCO (300 uM) and incubated overnight with continuous rotation. After another round
of rinsing and sonication, samples were placed in wells/tubes containing CD31 peptide (50 pg/mL)
and incubated for 2 hours with continuous rotation. After the final rinse, samples were briefly
immersed in absolute ethanol for 5 seconds and air-dried. Each item underwent a thorough
inspection for flawless sample coating using high-magnification 3D light microscopy (Keyence VHX-
7000N) to confirm the effectiveness and completeness of the coating.

doi:10.20944/preprints202309.2003.v1
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Screening in vitro

Distinct CD31 peptide coatings' impact on primary Human Aortic Endothelial Cells (HAEC)
was assessed through in vitro screening. Mirror-polished nitinol disks (4.8 mm diameter, 0.15 mm
thickness) underwent sequential dip-coating, either remaining bare or receiving peptide coatings.
Primary Human Aortic Endothelial Cells (HAEC) were cultured on these disks for 48 hours using
basal Endothelial Cell Basal Medium MV2 (Lonza), excluding growth factors.

After incubation, adherent cells on disks were rinsed, fixed, and stained. Staining included
phalloidin-AlexaFluor®488 for F-actin, DAPI for DNA, and CD31 domain 1 antibody (clone 9G11)-
allophycocyanin (APC) for CD31. Fluorescent elements were imaged using an Axio Observer
microscope with Zeiss Zen software and analyzed using Image J® (NIH) with the "Analyze Particles"
function.

Peptides from the 5 groups underwent batch testing, and individual peptide effects were
assessed across multiple experiments. Bare metal as well as discs coated with the polymer only (PDA)
or a peptide targeting the cis-homophilic, juxta-membrane segment, of CD31 (P8RI [7,8]) were used
as controls. Adherent elements were quantified as N/mm?, and positive staining was assessed via
integrated density (IntDens). A physiological endothelial phenotype was indicated by low
intracellular F-actin and strong CD31 expression at cell borders, presented as CD31/Actin ratios on a
Y-axis scaled from 0 to 1 using the formula (x-min)/(max-min).

To comprehensively assess the impact of different CD31 peptide coatings on endothelialization
potential, parallel scratch tests were performed. Coatings were applied to culture well bottoms, and
real-time cell migration was tracked using an Incucyte S5® system, providing insights into the
influence of various CD31 peptide coatings on endothelial cell migration.

Studies in vivo

The peptide SP1072 (Group II, sequence: YKSTVIVNNKEKTTAE-PEG4-K(N3)-CONH?2),
chosen from those exhibiting a robust CD31/Actin ratio in vitro with HAEC, was used to coat clinical
grade devices (nitinol flow diverters -FD- and CoCr stents).

All in vivo procedures described in this study were conducted by Pharmal.egacy Diagnostics
Co. Ltd., a biotechnology research service based in Shanghai (project #PLJC22-0005). All procedures
were carried out in male White New Zealand rabbits weighing 4.0 to 4.5kg, in compliance with the
"Principles of Laboratory Animal Care" approved by the Institutional Animal Care and Use
Committee (IACUC) of the People's Republic of China. Every effort was made to minimize the
suffering of the animals and to ensure their welfare throughout the study. Rabbits were anesthetized
using Acepromazine, Ketamine, and Xylazine, and post-operative analgesia was provided with
Buprenorphine.

CoCr stents were successfully implanted within rabbit aortas and femoral arteries, whereas
Nitinol flow diverters were positioned in the aortas and the subclavian right carotid artery, across an
experimental saccular aneurysm generated using the elastase model 3 weeks before, as previously
described [8,9]. Bare metal nitinol and CoCr devices and drug-eluting CoCr stents were used in the
control groups. A minimum of 5 animals per group was included in each study.

At the time of implantation, only heparin sodium was given, to prevent acute thrombosis.
Aspirin and Clopidogrel were given orally 2 days before all device implantation and pursued
thereafter. A distinct experimental approach was used to evaluate the potential efficacy of the flow
diverter while sparing antiplatelet therapy. In this iteration of the experiment, the experimental
rabbits were not administered aspirin or any anti-P2Y12 antiplatelet medication after implantation.

Follow-up was pursued as specified in the figure legends and up to 60 days. The luminal aspect
of the arterial segments within the experimental framework was meticulously analyzed using
scanning electron microscopy (SEM), whereas resin cross-sections were subjected to light microscopy
for detailed assessment, as previously described [7,8].
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Results

Synthetic Peptides Characterization

We synthesized a total of 51 peptides across five groups. The sequence positions corresponding
to these peptides were modeled in silico based on the CD31 domains 1 and 2 trans-dimerization
interface model described by Hu et al. [10]. Specific details for representative peptides from each
group (SP1374 from Group I, SP1072 from Group 1II, SP1071 from Group III, SP1379 from Group [Va,
SP1383 from Group IVb) are provided in Table 1. Their positions at the trans-homophilic interface of
CD31-CD31 dimers are illustrated in Figure 1 and an example of their structural characterization
using Raman spectroscopy is presented in Figure 2.

Table 1. Details of the peptides from the different groups represented in figure 1

Peptide

Protein Region CD31 Domain Sequence
(Group) 8 q
SP1374 (I) QHOMLFYKDDVLFYNISSMK-Ttds-Ttds-Ttds-Ttds-KN3-
GIn70-Lys89 1
CONH2
SP1072 (1) Tyr107-Glu122 1 YKSTVIVNNKEKTTAE-PEG4-K(N3)-NH2
SP1071 Ac-K(N3)-PEG4-PRVTLDKKEAIQGGIVRVNSSVPEEK-
Pro133-Lys158 2
(1) CONH2
SP1379 Thr106-GIln124 + 1 (di ) [-CH2CO*-GTYKSTVIVNNKEKTTAEYQ-(Ttds)4-K(N3)-
mer
(IVa)  GIn70-Lys89 (K8hC) € NH2]-[QHQMLFY-hC*DDVLFYNISSMK-NH2]
SP1383 [Ac-K(N3)-(Ttds)4-PRVTLDKKEAIQGGIVRVNSSVPEEK-
Pro133-Lys158 + .
(IVb) 1-2 (dimer)* Ttds-K(-CH2CO*)NH2]-[QHQMLFY-hC*-

K8hCGIn70-Lys89
DDVLFYNISSMK-NH?2]

* Dimers are obtained through a thioether linkage of the first sequence with the bromoacetyl group of the

second sequence.
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Figure 1. Localization of Representative Peptides within CD31 Domains 1 and 2. The positioning of
representative peptides used in this study is illustrated within the trans-homophilic interacting
sequences of CD31 domains 1 and 2 (D1 and D2). The CD31 protein sequence is presented in grey,
while the peptide sequence is depicted in black. Groups I and II comprise peptides issued from D1.
Group III comprises peptides issued from D2. Group IV includes dimers comprised either within
domain 1 (Group IVa) or situated between D1 of one CD31 molecule and the trans-homophilic
segment of D2 of another CD31 molecule (Group IVb).
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Figure 2. Structural Analysis of synthetic Peptides via Raman Spectroscopy. Representative example
(SP1374) of peptide structural data obtained through Raman Spectroscopy. (a) Depicts the
conformation of the peptide (highlighted within the yellow circle) as compared to its structure within
the 3D model of human Pecam 1 (available at https://alphafold.com/entry/P16284). (b) Shows the
Raman spectra in peptide solutions after solvent subtraction, with the TFA-water spectrum plotted in
red. The regions used for structural diagnostics (Amide I, III) are outlined (boxes), along with
characteristic vibrations of aromatic amino acid side chains. (c) lllustrates the decomposition of the
Amide I region of peptide SP1374, revealing a highly structured species primarily composed of beta-
type conformers organized in sheets (approximately 45%). The remaining contributions correspond
to elements that facilitate connections between beta strands (beta-turns), segments adopting PPII
conformations, 3-10 helices, or disordered segments at the chain termini.

Selection of the peptide to be used in vivo guided by the results of the screening in vitro

While all CD31 peptides consistently promoted a more physiological endothelial cell phenotype,
indicated by an increased CD31/Actin ratio compared to bare metal discs, only the trans-homophilic
peptides from domains 1 and 2, and not the cis-homophilic peptide from the juxtamembrane segment
(P8RI) of CD31, significantly improved the physiological score compared to the polymer alone (PDA)
in the in vitro screening (Figure 3). This suggests that the specific engagement of CD31 by P8RI was
limited in this assay using resting endothelial cells, possibly due to steric hindrance—the cis-
homophilic position of CD31 on the cells being obscured by the large mass of the six extracellular Ig-
like domains of CD31. The best results were achieved by peptides from group II. From this pool, we
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opted to proceed with SP1072 for coating clinical-grade nitinol flow diverters and CoCr stents due to
its straightforward sequence, which implies a quicker and more straightforward scaling-up process.
We also planned to conduct further in vivo testing.

1.57
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CD31/Actin (scaled 0-1)
ol
i

Figure 3. Assessment of Endothelial Cell Phenotype: CD31/Actin Ratio. (a) Human Aortic Endothelial
Cells (HAEC) adhering to bare metal surfaces exhibit a stressed phenotype characterized by extensive
F-actin polymerization (green staining) and relatively low CD31 expression at the cell border. (b)
Introduction of the anti-fouling and pro-adhesive polymer, PDA, improves the physiological score
(CD31/Actin ratio) compared to bare metal support. However, CD31 expression remains uneven and
variable in density across the endothelial layer. (c) The presence of trans-homophilic peptides derived
from domain 1 of CD31 (illustrated here by SP1072 from Group II) consistently induces a
physiological phenotype in contacting endothelial cells throughout the flat sample. (d) Statistical
analysis shows differences between various peptides (pooled data from 2-3 batches, including data
from 3-5 peptides per group, and P8RI) compared to bare metal and discs coated with the polymer
only (PDA). ns: not significant, * p<0.05, *p<0.01, *p<0.001.

Consistent in vivo efficacy of the camouflaging coating on two endovascular devices across animal models

CoCr stents coated with the selected CD31 peptide demonstrated superiority over both bare-
metal and drug-eluting stents. By day 7, CD31-coated CoCr stents were entirely covered by a smooth
endothelium, in contrast to drug-eluting and bare-metal stents which remained largely exposed to
the flowing blood. Moreover, the endothelium covering the CD31-coated stents remained entirely
"clean," unlike bare-metal stents which often displayed signs of local thrombo-inflammation over the
endothelialised struts (refer to Figure 4a). The morphometric analysis of resin cross-sections


https://doi.org/10.20944/preprints202309.2003.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 September 2023 doi:10.20944/preprints202309.2003.v1

confirmed the complete absence of thrombo-inflammation on the luminal side of coated stents, as
well as the absence of adventitial inflammatory reactions commonly observed with bare metal
devices (Figure 4b).

DES Bare

CD31

Figure 4. CD31 D1-Coated CoCr Stents Outperform Drug-Eluting and Bare-Metal Stents by Day 7 in
terms of Endothelial Coverage and Thrombo-Inflammation. (a) Example of scanning electron
microscopy (SEM) images of the luminal face of the rabbit abdominal aorta with cocr stents: bare, des
(drug-eluting stents), and CD31 D1-coated stents, implantation occurred 7 days prior. On the right, a
higher magnification view of the stent struts is displayed. (b) Representative hematoxylin and eosin-
stained resin cross-sections from parallel groups.

In the elastase saccular aneurysm rabbit model, the results showed that flow diverters coated
with the CD31-Domain 1 mimicking peptide SP1072 promoted a smooth integration of the devices
under a physiologic confluence of endothelial cells. This resulted in the formation of a "neo-arterial"
wall at the entrance of the aneurysmal sac, documented by “en face” scanning electron microscopy
analysis. In contrast, the group implanted with control/bare metal flow diverters exhibited an open
inter-strut space at the aneurysmal entry, even two months after implantation, as depicted in Figure
5a. Examination of resin cross-sections revealed that in the control group, fresh blood was still present
in the sac (indicated by black asterisk), and flourishing periarterial inflammation was still visible even
after two months (indicated by white asterisks). However, in the CD31 group, the arterial tissue
appeared to have healed evenly, and the adventitia remained consistently "clean,” as illustrated in
Figure 5b. In the antiplatelet treatment sparing pilot study, all animals of the CD31 peptide arm were
alive at 60 days, while 2 animals (40%) died in the reference arm.
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Figure 5. Impact of CD31-Domain 1 Peptide-Coated Flow Diverters on Aneurysm Wall Integration.
(a) "en face" analysis by scanning electron microscopy of the luminal side of carotid arterial segments
hosting a saccular aneurysm, implantation of flow diverters occurred 2 months prior to analysis. On
the right, a higher magnification view of the entry point of the aneurysmal sac is highlighted by the
yellow ellipse. (b) Analysis by light microscopy, performed on parallel series of rabbits, utilizing
hematoxylin-eosin staining, on cross sections of the carotid artery at the level of the aneurysmal sac
entry. The location of the aneurysmal sac is denoted by an asterisk (*).

4. Discussion

The implantation of an endovascular device elicits a robust cellular response, particularly
marked by thrombosis and inflammation following the activation of blood platelets and leukocytes.
CD31 molecules expressed on cell surfaces play a pivotal role in this process, engaging in trans-
homophilic interactions involving domains 1 and 2 [5]. These interactions trigger a cascade of events,
including the detachment of individual cells within the blood suspension and the transmission of
vital physiological signals at the cell-cell interface, particularly for the endothelium. Furthermore,
upon cell activation, a cis-homophilic interaction occurs between CD31 molecules on the same cells
[11], serving essential intracellular co-signaling functions [4]. Our study was designed to explore the
potential of harnessing CD31 molecule interactions among endothelial cells, platelets, and leukocytes
at the blood-vessel interface and their implications for biomimetic coatings on vascular stents.

CD31 surface molecules are constitutive, but they are susceptible to proteolytic shedding,
triggered by cell membrane proteases upon cell activation. This process results in the loss of the trans-
homophilic portion between domains 1 and 2, exposing a truncated CD31 primarily consisting of the
juxtamembrane extracellular fragment [12]. To interact with CD31 on platelets and leukocytes
undergoing activation, we previously investigated the potential of a synthetic peptide designed to
mimic the cis-homophilic juxtamembrane sequence of CD31 (P8RI). This approach demonstrated
intriguing immune-regulatory effects in vitro and showed promise in vascular pathologic models in
vivo. It effectively mitigated the activation of CD31-shed leukocytes and platelets in vitro, and this
translated into facilitated integration of CoCr and nitinol stents within the arterial wall in vivo [7].
However, when confronted with quiescent endothelial cells in in vitro experiments, the specific
advantages provided by P8RI coating appeared relatively limited compared to the non-specific
adhesive surfaces used to tie the peptide onto the devices, such as polydopamine or polyethylene
glycol. This limitation likely arises from the concealed nature of the target sequence within the intact,
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large extracellular CD31 structure, making interaction between surface-bound P8RI and the
homotypic membrane-proximal sequence on endothelial CD31 molecules improbable.

The effectiveness of P8RI coating remains evident in scenarios where the interacting cells with
the device are predominantly activated, as is the case in atherosclerotic arterial segments implanted
with balloon-expandable stents [13]. However, the relative reduced ability of this peptide coating to
interact with the homotypic segment of CD31 on resting cells, which predominantly come into
contact with a flow diverter in a non-atherosclerotic artery, led us to consider utilizing the distal
portion of CD31—specifically, the portion that interacts with the intact CD31 of resting cells.

Our data, collected at the two-month mark following the implantation of nitinol flow diverters
in experimental saccular aneurysms, including the potential discontinuation of antiplatelet treatment
immediately after implantation, holds great promise in the realm of endovascular devices for treating
intracranial aneurysms. In this field, the rate of post-procedural complications, some of which can be
fatal, remains unacceptably high, despite the introduction of several “biomimetic” surface coatings,
such as a phosphorylcholine coating to mimic cell membrane composition, a fibrin-based nano-
coating to render the device inert to the coagulation cascade, or a hydrophilic polymer coating
featuring the endothelial glycocalix [3]. Indeed, the mechanism underlying the presumed anti-
thrombogenicity of these surface-modified flow diverters remains elusive. Additionally, there is a
dearth of experimental in vitro or in vivo data substantiating a direct effect on inflammation and
endothelialization. In fact, clinical studies conducted with SAPT have even indicated an increased
risk of neointima formation and thromboembolic complications, highlighting the complexity of these
challenges.

In contrast, the use of CD31 trans-homophilic peptides as a coating presents a unique approach
that effectively addresses multiple aspects. By closely replicating the essential "leave me alone"
support crucial for circulatory homeostasis, this approach demonstrates reduced activation of
platelets and leukocytes both in vitro and in vivo. Furthermore, it effectively curbs neointima
formation while expediting thrombus organization within the aneurysmal sac and promoting the
formation of a neo-arterial wall at its entry point. This multifaceted approach holds significant
promise for enhancing the safety and efficacy of endovascular devices.

Further research is warranted to gain a comprehensive understanding of the potential of CD31
trans-homophilic peptide coatings on a larger scale. This research should encompass assessments of
long-term durability and exploration of clinical applications. In essence, this study marks a significant
stride toward the development of more effective and biocompatible endovascular devices, with
broad implications for the field of biomimetics.

5. Conclusions

Our findings suggest that the use of peptides that replicate the membrane-distal portion of
CD31, which is prominently exposed on the inner side of healthy vessels, can simulate the surface of
a healthy endothelium and prevent the deposition and activation of blood platelets and leukocytes
that are abnormally prolonged by the presence of a foreign body at sites of endovascular stent and
flow diverter implantation.

The endothelial-mimetic coating of Domain-1 used in this study can be perceived as a self-
healthy surface, offering the potential to achieve rapid healing universally across all devices that
come in contact with blood, such as those used for coronary, neurological, and heart valve
procedures, without requiring the use of drugs to manage platelet activation or foreign-body
reactions.

Further studies are necessary to investigate the efficacy and safety of CD31 domain 1 coatings
on a larger scale, as well as their long-term durability and potential clinical applications. This study
provides a promising step towards the development of more effective and biocompatible
endovascular devices.
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6. Patents
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