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The COBRA-PzF™ (CeloNova BioSciences, Inc., TX, USA) is a new type of coronary stent composed of a cobalt
chromium metallic backbone surrounded by a nanothin layer of Polyzene-F (PzF) without any added drug.
Evidence from basic studies supports antithrombotic and anti-inflammatory properties for the PzF surface
coating. Preclinical studies support the thromboresistance of PzF-coated surfaces and clinical studies have
shown good outcomes for patients receiving this device with very low rates of stent thrombosis. COBRA-
PzF may be especially useful in patients at high risk for bleeding. Ongoing clinical trials will determine
whether shortening the duration of dual antiplatelet therapy to less than 1 month is feasible and these
data may represent a new paradigm with regards to patients at high risk for bleeding.
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Percutaneous coronary intervention (PCI) using drug-eluting stents (DES) is the most frequent strategy used
to revascularize patients with obstructive coronary artery disease worldwide [1]. Although DES reduces rates of
restenosis compared with bare-metal stents (BMS), they also prolong the arterial repair process. During the process
of re-endothelialization of stent struts, patients receiving DES require an extended period of dual antiplatelet
therapy (DAPT) with aspirin and an additional adenosine diphosphate receptor P2Y12 inhibitor to mitigate
against the risk of stent thrombosis (ST). After BMS implantation, DAPT is generally required for a minimum of 1
month while with DES implantation, this is extended to 6–12 months. Furthermore, some DES such as Xience R©

and BioFreedom™ have clinical data which suggest safety using shorter durations of DAPT (i.e., 1 month for
BioFreedom and 3 months for Xience) [2,3]. Therefore, the duration of DAPT after stent implantation is a moving
target with trends toward shorter durations than were previously used.

Additionally, about 5–8% of patients who are treated with PCI also have atrial fibrillation, requiring oral
anticoagulation therapy such as a vitamin K antagonist or novel oral anticoagulant to prevent thrombotic events
over the longer term [4,5]. When considering duration triple therapy (i.e., combining with DAPT and anticoagulant
therapies) the balance between prevention of thrombotic/ischemic events and bleeding is a major concern. Stents
equipped with components which make DAPT duration shorter may improve outcomes in patients with atrial
fibrillation or other conditions requiring long-term oral anticoagulant therapies.

Since the advent of DES 18 years ago, stent technologies have continued to evolve as our knowledge about
how individual components of DES technology influence the vascular responses to these devices as well as short-
and long-term clinical outcomes. Each of the three cornerstone design features of DES: metallic stent backbone,
antirestenotic drug and polymer coatings, in particular, has undergone evolution as the creation of newer generations
of stents with new designs have attempted to improve outcomes.

Device selection for coronary stents has been a binary choice to date with interventionists either reaching for a
BMS or a DES depending upon the clinical situation. However, a recent but improved understanding of polymer
technologies in the last decade has changed our understanding of the potential roles of polymers in coronary
stents. While polymers selected for first- and even some second-generation DES were associated with increased
thrombosis, local inflammation and cell proliferation due to immune cell reactions, more recent studies have shown
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that some polymers have the potential to improve device behavior, especially in situations where device thrombosis
or biocompatibility is an issue.

Polyzene-F R© (PzF; CeloNova BioSciences, Inc., TX, USA) is one such polymer and consists of a unique
formulation of poly[bis(trifluoroethoxy) phosphazene], an inorganic, high-molecular-weight polymer possessing
a backbone of alternating nitrogen and phosphorus atoms and trifluoroethoxy side groups that can be used to
coat multiple substrates including stents. The COBRA-PzF™ (CeloNova BioScience, Inc.) coronary stent system
consisting of a cobalt chromium metallic stent and polymer without drug is the first of its kind and was recently
approved for clinical use by the US FDA. In this manuscript, we review the experimental basic and preclinical data,
as well as the clinical data that support an important antithrombotic and anti-inflammatory role for this device and
suggests this stent might be the device of choice for patients at high risk of bleeding requiring PCI.

Device description
The COBRA-PzF stent combines a unique thin strut (71 μm) cobalt chromium platform with the PzF nanothin
(≤50-nm thickness) polymer which consists of poly [bis (trifluoroethoxy) phosphazene], a soft pliable inorganic
polymer with a -[p = N] n-backbone and trifluoroethoxy side groups. Stent sizes range in diameter from 2.5 to
4.0 mm and 8 to 30 mm in length. It is premounted on a rapid-exchange balloon delivery catheter.

Impact of strut thickness
The strut thickness is quite thin (71 μm) in the COBRA-PzF stent, which is one of the most important factors
determining risk for excessive neointimal proliferation and thrombogenicity [5,6]. A randomized clinical trial
(n = 651) comparing a thin strut (50 μm) versus thick strut (140 μm) stent with similar design (ACS RX
Multilink R© stent or Multi-Link RX Duet R© [DT], Guidant, Advanced Cardiovascular Systems, CA, USA) showed
lower incidence of 6-month angiographic restenosis (50% diameter stenosis at follow-up angiography) in the thin-
strut group (15.0%) versus the thick-strut group (25.8%; risk ration [RR]: 0.58; 95% CI: 0.39–0.87; p = 0.003) [4].
In another randomized clinical trial (n = 611) from the same group, the same thin-strut ACS RX Multilink stent
(strut thickness 50 μm, interconnected ring design) was compared with a different design of thick-strut BX
Velocity™ stent (Cordis Corp., FL, USA, strut thickness 140 μm, closed cell design) [7]. There was again less
angiographic restenosis in the thin-strut group (17.9%) versus in the thick-strut group (31.4%; RR: 0.57; 95% CI:
0.39–0.84; p < 0.001). Additionally, with regard to preventing jailed-side branch and myocardial infarction (MI),
thin-strut thickness is important. In SPRIT III trial subanalysis, jailed side branch occlusion and periprocedural
MI were significantly greater in thicker TAXUS™ (Boston Scientific, MN, USA) paclitaxel-eluting stent (PES)
(132 μm) than in the thinner Xience (Abbott Vascular, CA, USA) everolimus-eluting stent (EES; 81 μm) [8,9]. In
preclinical studies assessing thrombogenicity in different types of stents, strut thickness also appeared to have an
impact on thrombogenicity [10,11]. Therefore, a thin-strut stent backbone is clinically beneficial regardless of stent
design. Currently, Xience and Synergy™ (Boston Scientific) widely used in PCI are also thin-strut stents (81 and
74 μm, respectively). COBRA-PzF (71 μm) has comparable strut thickness to Xience and Synergy.

PzF coating
Usually polymeric coatings are combined with antiproliferative agents eluted from within the polymer to prevent
restenosis. The COBRA-PzF stent is unique in that it consists of a cobalt chromium backbone metallic stent
covered by a nanothin layer of PzF, without any added drug. This coating has potential of loading drugs although
the thickness of the coating layer would need to be increased.

Polymer coatings became well-known as drug-retention agents in first generation DES (1st-DES). Polymers
such as-IBBS (poly[styrene-b-isobutylene-b-styrene]) for PESs (Taxus, Boston Scientific) and polyethylene-co-
vinyl acetate (PEVA) and poly n-butyl methacrylate (PBMA) used in sirolimus-eluting stents (SES, Cypher, Cordis,
Johnson & Johnson, NJ, USA) were effective at controlling restenosis but probably not ideal from the vascular
compatibility standpoint. We reported a number of autopsy cases in which local hypersensitivity reactions seen
exclusively within the stented segment seemed consistent with an allergic reaction to the Cypher polymer and usually
manifested only after complete release of the drug [12]. Similar though less vehement reactions were seen in the
porcine model where SES reduced neointimal formation at 28 days compared with a BMS but later demonstrated
inflammation, cell proliferation and late (90 and 180 days) intimal thickening [13]. This porcine model found
progressive granulomatous and eosinophilic reactions seen in the SES starting at 90 days and increasing out
to 6 months, a time point by which the immunosuppressive drug was no longer present, unmasking the true
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biocompatibility of the polymer. This so-called late catch-up phenomenon has been seen both in human pathology
DES registries as well as in clinical trials [14].

Thus, conceptually, there is a belief that the bare surface of metal is more biocompatible compared with a
durable polymer-coated stent. However, metal itself can cause an allergic reaction (a delayed type hypersensitivity
reaction) through the production of metal ions [15]. Metal allergy was associated with recurrent in-stent restenosis
of BMSs in some studies [16–18]. Cobalt and chromium used in current metallic stents are important contact
allergens, which are under regulation in some countries [15]. Also, metal corrosion of BMS was reported to occur
in approximately a third of lesions, resulting in a greater concentration of metal ions in surrounding tissue [19].
Stable and biocompatible polymer coatings may prevent metal corrosion [20]. Every single polymer has a different
stability [21,22]. Inflammatory reaction is significantly less in durable polymer Cobalt Chromium EESs (CoCr-EES)
2nd-DES than in durable polymer SES 1st-DES, which is believed to be due to usage of more biocompatible
polymer (PVDF-HDF: fluoropolymer) and reduced strut thickness as well as drug dose [23].

PzF is a fluorine-containing polymer, which combines the benefits of inorganic polyphosphazene and fluoropoly-
mer. Fluoropolymer is a general term for fluorocarbon-based polymer with multiple strong carbon–fluorine bonds
and is characterized by a high resistance to solvents, acids and bases [24]. Actually, because of its antithrombogenicity,
fluoropolymers have been used in a wide variety of blood-contacting medical device applications such as vascular
grafts, drug-eluting leads of cardioverter defibrillators, vascular sutures and guide wire coatings [25–32]. Interestingly,
suppression of platelet adhesion and activation were stronger as the amount of fluorine was increased [26].

More recently we compared the very long-term vascular responses (i.e., >1 year) to durable polymer SES
(PEVA/PBMA polymer), cobalt chromium EESs (CoCr EES, base layer of PBMA encapsulated by a poly(vinylidene
fluoride-co-hexafluoropropylene) (PVDF-HFP), and bare metal Vision stents in human autopsy specimens [33].
Inflammation score was lowest in fluorinated polymer CoCr-EES versus SES and even Vision BMS. These data
suggest that long-term vascular responses are favorable in fluorinated polymer coated BMS and perhaps even
superior to BMS.

Blood–material interaction
Bare polymer coated or metallic surfaces of stents regularly come in contact with blood elements before neointimal
coverage. This first starts with the adsorption of plasma proteins, which leads to the activation of coagulation
pathways or the adhesion and activation of platelets, and then the formation of an insoluble fibrin network or
thrombus [34–36]. The biomaterial’s surface chemistry matters for the adsorbing pattern of specific plasma proteins,
which could be either protective or harmful depending on the specifics of the interaction [34–37]. Generally, the prior
adsorption of albumin suppresses platelet activation while the adsorption of γ-globulin or fibrinogen may activate
platelet activation [38]. In other words, it has been proposed that surfaces with high levels of albumin adsorption
could passivate the polymer surface by preventing more reactive proteins such as fibrinogen from adsorbing [39].
Therefore, these initial adsorption processes are important and may influence the clinical performance of both
BMS and DES.

Within the polymers used in medical applications, the fluorinated polymers are known to have the ability to
reduce platelet adhesion and activation compared with controls [25,28,30,32]. Fluorinated polymers have been used
for vascular grafts because they have lower thrombogenicity, with a decreased inflammatory response, and more
rapid endothelialization. Graft polymerization with vinylidene fluoride onto polyethylene substrates resulted in a
reduction in platelet adhesion and activation as compared with uncoated polyethylene [28]. Suppression of platelet
adhesion and activation had a positive correlation with the amount of fluorine dosing [30]. Similarly, modifying
polyether urethanes with fluorinated molecules lead to a significant reduction in platelet adhesion as compared with
polyether urethanes alone [32]. This was also demonstrated by blending polyvinylidene fluoride into polyacrylonitrile
membranes lead to a reduction in protein adsorption, platelet adhesion and thrombus formation [40].

Although these studies are helpful to understand the potential mechanisms behind the pro-thrombotic charac-
teristics of different polymers, in vivo thrombosis is a much more complex process. Thus, preclinical studies are
necessary to gain greater insight into the behavior of different polymers.

COBRA-PzF stent in preclinical studies
PzF-coated stents have been reported to have less thrombogenicity and less neointimal formation as compared with
noncoated BMS in several preclinical studies [41–43]. In an animal study, neointimal formation of a PzF-coated
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Figure 1. Ex vivo arteriovenous porcine shunt model. Representative images derived from confocal microscopy (10×
and 20× magnifications) and scanning electron microscopy (15× and 200× magnifications) in a porcine ex vivo
arteriovenous shunt model. (A) Shows the COBRA-PzF™ nano-coated stent. (B) Shows the COBRA bare metal stent. (C)
Shows the Multilink Vision R© bare metal stent.
Reprinted with permission from [45] C© Elsevier (2016).

stent was surprisingly comparable to first generation DES (SES, Cypher, Cordis, NJ, USA; PES, Taxus, Boston
Scientific) [44].

We recently reported a preclinical study comparing the COBRA-PzF stent and two types of BMS (noncoated
COBRA-BMS which has the same backbone; Vision-BMS, 81 μm thickness, Abbott Vascular) [45]. Porcine
arteriovenous shunt and coronary stent implantation models as well as an in vitro model were applied in this study.

The porcine arteriovenous shunt model involving a circuit loop consisting of Sylgard elastomer tubing with three
in-line tests and control stents was purposed to assess acute platelet adhesion and thrombus formation [10,11]. The
circuit was run for 60 min or until flow rate was reduced 50% resulting from blockage by thrombus formation.
Bolus and maintenance low dose intravenous heparin (100 IU/kg) was administrated to keep activating clotting
time between 150 and 200 s. In the end of each run, stents were gravity perfused with Ringer’s lactate until
cleared of blood and then fixed in 10% neutral-buffered formalin. The stents were gently cut in half longitudinally.
Then, one half underwent immunofluorescent staining with an anti-CD61/CD42b platelet marker cocktail and
confocal microscopy. Platelet adhesion and thrombus formation were significantly less in COBRA-PzF than in
COBRA-BMS and Vision-BMS (estimated mean percent positive area by confocal, 17, 21 and 62%, respectively,
COBRA-PzF vs COBRA-BMS; p = 0.023 and COBRA-PzF vs Vision-BMS; p < 0.0001; Figure 1).

Porcine coronary stent implantation model was used to pathologically assess different vascular response at 5, 28
and 90 days following either COBRA-PzF or Vision-BMS stent implantation (Figure 2). Overlapping stents were
also assessed only at 28 days. Endothelialization of COBRA-PzF reached 98% at 5 days and nearly complete at
28 days. Mean neointimal thickness was significantly less in COBRA-PzF than in Vision-BMS at 28 (both single
and overlap) and 90 days, which was consistent with other studies [41–43]). Also, inflammation score was borderline
significantly lower in COBRA-PzF than in Vision-BMS at 28 (single) and 90 days and significant differences were
observed in the overlap group at 28 days.
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Figure 2. Representative light microscopy images of COBRA-PzF™ and Vision BMS stents at 5, 28, and 90 days
implanted in porcine normal coronary arteries, shown at high (hematoxylin and eosin) and low (Movat pentachrome
stain) magnification. Low magnification images (2× magnifications) were stained with Movat pentachrome staining
and high magnification images (20× magnifications) were stained with hematoxylin and eosin staining.
BMS: Bare metal stent.
Reprinted with permission from [45] C© Elsevier (2016).

In vitro model assessed the interaction of human monocyte/macrophage on thin cobalt chromium coupons with
or without PzF modification after 48 h. The number of adherent monocyte was significantly less in PzF-coated
coupon than in noncoated coupon. Human inflammatory cytokine and inflammatory marker (IL-10, IL-12p40,
TNFα and IL-4) was also less in PzF-coated coupon than in noncoated coupon.

These data suggest that PzF coating has benefit over bare surface of metals with regards to vascular compatibility.

Clinical studies of COBRA-PzF
There are several clinical studies assessing the first generation stent nanocoated with PzF polymer and COBRA-
PzF stent [46–50]. Tamburino et al. reported first-in-man 1-year clinical outcomes of the first-generation device
coated with PzF polymer in a prospective, single-center, nonrandomized, single-arm study of 55 patients with
symptomatic ischemic heart disease with de novo, obstructive lesions of native coronary arteries (Assessment of
The LAtest Non-Thrombogenic Angioplasty Stent Trial; the ATLANTA Trial) [46]. All patients were advised to
maintain lifelong aspirin therapy while thienopyridine therapy (clopidogrel 75 mg.day or ticlopidine 250 mg
twice-daily) was discontinued 4 weeks after the procedure. Late lumen loss was 0.60 ± 0.48 mm and the percent
neointimal hyperplasia volume was 27.9 ± 16.1% at 6 month follow-up angiography. The incidence of target
lesion revascularization (TLR) at 12 months was clinically driven TLR 3.6% and nonclinically driven TLR 7.3%.
Substudy using optical coherence tomography at 6 months showed that the rate of covered struts was 99.5% [48].

Tamburino et al. also performed the ATLANTA 2 registry to assess the first generation stent coated with PzF
polymer in real world clinical practice, which was a prospective, nonrandomized, single-arm study of patients
with symptomatic ischemic heart disease and de novo lesions of native coronary arteries [49]. In total, 300 patients
(396 lesions) with 482 PzF coated stents. Major adverse cardiac events defined as the composite of cardiac death,
nonfatal MI or TLR was 8.8%, mainly drive by TLR (6.5%) followed by cardiac death (2.5%) and nonfatal MI
(0.7%). Subacute definite or probable ST occurred in 0.7% while no late ST was recorded. When the results are
compared with patients treated with DES or BMSs over the same time period, those treated with PzF-coated stent
experienced similar outcomes at 1 year.
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More recently, Cutlip et al. published the nonrandomized, prospective clinical trial enrolling 296 patients
implanted with COBRA-PzF stent, in which the COBRA-PzF stent was compared with BMS from a historical
cohort in 9 month clinical outcomes and routine follow-up angiography was performed at 9 months [50].

The primary endpoint was defined as target vessel failure including cardiac death, MI and clinically driven target
vessel revascularization at 9 months. Target vessel failure occurred in 19.62% in historical cohort BMS group and
11.5% in COBRA-PzF group at 9 months. Late lumen loss at 9 months follow-up angiography was 1.1 mm in
BMS group and 0.84 mm in COBRA-PzF group. Surprisingly, no ST occurred in COBRA group in which the
rate of continuation for DAPT was 52% at 9 months.

Furthermore, the e-COBRA Registry evaluated the safety and efficacy of the COBRA-PzF nanocoated coronary
stents at 30 day follow-up, which is a consecutive, prospective study and enrolled 1027 all comers high risk of
bleeding and thrombotic patients who were not indicated to receive conventional DES in 17 sites in France [51]. In
this study, patients’ population have comorbidities and at high risk for complications and as a result 13% patients
were required very short DAPT (<30 day). Even in this population including, COBRA-PzF stents showed the
excellent safety and efficacy with a low rate of ST and TLR at 30 days (0.8 and 0.5%, respectively).

These clinical data show safety of COBRA-PzF stent. However, randomized data comparing COBRA-PzF stent
versus BMS are lacking. More importantly, preclinical and clinical data suggest that the utility of the COBRA-
PzF stent may be seen in patients with high bleeding risk in whom DAPT is best continued for a very short
period of time and who may benefit from the intrinsic antithrombotic nature of the PzF coating. To this end the
COBRA-REDUCE trial (NCT02594501) has been initiated to assess its safety and efficacy in patients who require
anticoagulation treated with COBRA-PzF with DAPT duration of 14 days as compared with current standard DES
with DAPT duration of 3–6 months. The primary endpoints are defined as major adverse cardiac events including
all cause death, MI, ST or ischemic stroke and Bleeding Academic Research Consortium class ≥2 at 6 months. As
discussed below, DAPT duration for DES is currently a moving target with multiple stent makers conducting 1
month clinical trials. Thus, the utility of the COBRA-PzF system may only become apparent if DAPT duration
less than 1 month can be shown to be safe with this system.

Polymer free drug-coated stent
Polymer free drug-coated stent is another possibility for the patients at high risk bleeding or the patients requir-
ing noncardiac surgery [3,52–55]. In a randomized, double-blind trial (n = 2466), polymer free drug-coated stent
(BioFreedom polymer free umirolimus-coated stent, Biosensors Interventional Technologies, Jalan Tukang, Singa-
pore) and BMS were compared in the patients with a high risk of bleeding. All patients received 1 month of DAPT.
The primary safety endpoint (cardiac death, MI or ST) had occurred in 9.4% in the drug-coated stent group and
in 12.9% in the BMS group (hazard ratio: 0.71; 95% CI: 0.56–0.91; p = 0.005). Clinically driven target lesion
revascularization was needed in 5.1% in the drug-coated stent and in 9.8% in the BMS (hazard ratio: 0.50; 95%
CI: 0.37–0.69; p < 0.001). In subanalysis focusing on acute coronary syndrome (ACS) patients, polymer free
drug-coated stent showed better safety endpoint (cumulative incidence of cardiac death, MI or definite or probable
ST 9.3 vs 18.5%) [53]. The trend was also similar at 2 year follow-up while major bleeding occurred in 8.9% of
drug-coated stent and 9.2% of BMS patients (p = 0.95) [54]. Therefore polymer free DES is likely to be more
beneficial than BMS for the patients at high risk bleeding as long as patients can tolerate 1 month of DAPT.

Toward shorter duration for DAPT
In the early history of coronary stents, a major issue was balancing ST and procedure-related bleeding [56,57].
DAPT has been the best solution for this issue [58,59]. However, there has only been minor advancement in
terms of shortening the duration for DAPT in the last two decades and none are based upon device-specific
recommendations. Current guidelines recommend DAPT after DES for 1 year in those with ACS and for a
minimum of 6 months for those with stable heart disease [60]. The evidence supporting shorter DAPT duration
after implantation of DES has been increasing. In multicenter prospective clinical trial using cobalt–chromium
EES, 3-months DAPT duration showed low rate of ST beyond 3 months (0.0% at 1 year) with acceptable low
bleeding event rate (thrombolysis in myocardial infarction [TIMI] major/minor bleeding: 0.8% at 1 year) [3].
Additionally, in a multicenter double-blinded trial in the setting of 1 month of DAPT duration, polymer-free DES
revealed significantly lower primary safety endpoint including cardiac death, MI or ST relative to BMS (9.4 vs
12.9% respectively; p = 0.005) [2]. To this end, trials such as the COBRA-PzF stenting to Reduce Duration of
Triple Therapy (COBRA-REDUCE) randomized clinical trial may strongly move the bar for shortened treatments
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especially in those with high risk of bleeding. As described above, endothelialization of COBRA-PzF in a porcine
coronary artery model has been reported to be relatively quick with some reports stating 98% at 5 days [45]. It is
the authors’ opinion that although the healing speed is different between a diseased human coronary artery and
a healthy animal model [61], we feel 2 weeks of DAPT may be feasible. Ultimately, it would be ideal to have a
type of stent that does not need DAPT. As discussed above, patients at high risk bleeding are beginning to be
studied [2,52–55]). However, there is no optimal choice for ACS patients with active bleeding. Although rare, these
are the situations in which the interventionist has a difficult time determining optimal treatment.

Future perspective
Using BMS in coronary artery disease can lead to high rate of restenosis and its use is not associated with lower risk
for ST. In preclinical models the COBRA-PzF stent reduced neointimal formation and thrombogenicity compared
with uncoated stents and this may be due to the unique characteristics of the PzF polymer. Clinical studies have
shown that COBRA-PzF achieved a performance goal for an effectiveness endpoint with an acceptable safety profile,
which include low risk for MI beyond the peri-procedural period and an exceedingly low rate of ST. Further clinical
studies currently underway are investigating whether a shorter duration of DAPT (i.e., 2 weeks) after COBRA-PzF
stent implantation in patients at high risk for bleeding who are already taking oral anticoagulant therapy is safe.
Collectively, these data suggest that our increasingly sophisticated understanding of how fluoropolymers can be
used in interventional cardiology may render the BMS obsolete and reset the paradigm for DAPT in patients
undergoing PCI.

Conclusion
The COBRA-PzF stent is a unique type of stent in which the polymer coating plays an important role because of
its antithrombogenic anti-inflammatory nature. In preclinical models neointimal proliferation is less as compared
with BMS and in clinical studies has shown low rates of restenosis with low rates of ST. Currently patients at
high risk bleeding or those who need urgent surgery may be good candidates for the COBRA-PzF stent. Ongoing
clinical trials will determine whether shortening the duration of DAPT to less than 1 month is feasible and these
data may represent a new paradigm in terms of how patients at high risk for bleeding but requiring intervention
are treated in the cath lab.
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Executive summary

Device description
• The COBRA-PzF™ is composed of thin strut cobalt chromium platform (71 μm) and a Polyzene-F (PzF) nanothin

polymer (≤50-nm thickness) coating.
Impact of strut thickness
• Strut thickness is important to prevent thick neointima and restenosis and jailed side branches resulting in

peri-procedural myocardial infarction. Furthermore, it reduces thrombogenicity, which can decrease stent
thrombosis.

PzF coating
• PzF is a fluorinated polymer, which combines the benefits of inorganic polyphosphazene within a fluoropolymer.
• PzF polymer consists of poly [bis(trifluoroethoxy)phosphazene], a soft pliable inorganic polymer with a -[p = N]

n-backbone and trifluoroethoxy side groups.
• This polymeric coating itself appears to have some mild antirestenotic effect perhaps due to its

thromboresistance.
Blood–material interaction
• Bare surface stent directly contact with blood element including plasma proteins, leads to the initiation of the

coagulation cascade and activates platelet secondary to accumulation fibrin networks and thrombus.
• The polymer prevents the metal surface of the stents from directly contacting blood elements and reduces the

activated platelets and thrombus from attaching to the stent surface.
COBRA-PzF stent in preclinical studies
• The porcine arteriovenous shunt experiments showed significantly less thrombogenicity in COBRA-PzF than

COBRA-BMS and Vision BMS.
Clinical studies of COBRA-PzF
• There are several clinical studies evaluating COBRA-PzF which show safety such as low stent thrombosis events

and myocardial infarction rates.
Polymer-free drug-coated stent
• Polymer-free drug-coated stent is another possibility for patients at high risk for bleeding or the patients

requiring noncardiac surgery.
Toward shorter duration for dual antiplatelet therapy – authors’ opinion
• Clinical data supporting shortened dual antiplatelet therapy (DAPT) after implantation of drug-eluting stent are

increasing.
• COBRA-REDUCE randomized clinical trial is being conducted to evaluate the safety of short duration

(i.e., 14 days) of DAPT in patients requiring oral anticoagulation treated with COBRA-PzF.
Future perspective
• Further clinical studies currently underway have the possibility of showing safety and effectiveness of the

COBRA-PzF stent with shorter duration of DAPT such as 2 weeks, in patients at high risk for bleeding who are
already taking oral anticoagulant therapy. This stent may be a reasonable option for these patients because of
the limited DAPT needed after stent placement.
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