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KEY POINTS

n Switzerland-based Xeltis has developed 
a novel approach to tissue engineering, 
called Endogenous Tissue Restoration, that 
enables the patient’s natural healing process 
to rebuild or restore native vessels or valves 
around a bioresorbable synthetic implant.  

n Xeltis’ first efforts, in pediatric pulmonary 
valves, have begun to show promise in early 
clinical studies. But the real opportunity will 
come in a novel approach to transcatheter 
aortic valves (TAVR), and potentially, mitral 
valves as well.

n Xeltis officials also see promise in a revital-
ized coronary bypass market, one the com-
pany likely would have largely to itself given 
the in-roads that angioplasty has made over 
the last 20 years in surgical revascularization.

n But while Xeltis faces a pediatric pulmo-
nary valve market with physicians eager 
for a solution to a problem with no good 
solutions, in TAVR, it faces the opposite: a 
market that, for all of its breakthrough po-
tential, is dominated by two large companies 
that already have successful devices on the 
market, and which has not been particularly 
receptive to start-ups with next-generation 
devices.

 After successive revolutions in the 1990s in coronary stent-
ing, first with bare metal stents and then drug-eluting stents, 
cardiovascular companies have wrestled to bring a third revo-
lution forward: bioresorbable stents, small scaffolding devices 
that, in time, disappear after the two primary tasks of stent-
ing—drug elution and scaffolding—have been done.  

Bioresorbability has an intuitive appeal—once the stent’s 
drug has eluted and the scaffolding function of the stent has 
been achieved, why keep that foreign agent in the body? Add to 
that concerns on the part of some interventionalists about the 
so-called “full metal jacket” effect—having a large number of 
stents in the vessel at any given time—and the appeal becomes 
even clearer.

But the bioresorbable stent revolution has largely failed to 
materialize. Instead, in recent years, the explosive potentia of 
the stent market has for the most part quieted down. Stents 
remain a large and important market for cardiovascular device 
companies, but the market has stabilized, long ago having run 
through the dynamic growth of a half dozen years earlier. The 
new blockbuster opportunity in cardiovascular devices? TAVR 
(transcatheter aortic valve replacement) and its potentially 
greater follow-on, transcatheter mitral valve replacement.

 A Tissue Replacement    
 Company is Ready to     
 TAKE ON TAVR  
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TAVR however does not seem amenable to the stent’s 
third technology evolution, that is, bioresorbability. While 
the disappearance of a stent might be possible and even 
desirable, patients need a functioning heart valve for all 
time. There’s no way interventionalists would want to im-

plant a valve that goes away in time. Or is there? 

Zurich-based Xeltis AG is working on a novel tissue en-
gineering platform called Endogenous Tissue Restoration 
(ETR) that encourages the body to grow its own vessels 
and valves to replace an implant that eventually disap-
pears. The company has already begun to demonstrate 
that its ETR platform works in pediatric pulmonary valves, 
a space where restoring native vessels is important be-
cause of the age of the patient population. The company’s 
next big question: can it find success in a TAVR market that 
has been anything but receptive to start-ups with next-
generation devices?

A Science Project  
Takes on Commercial Viability 

A former VP of Marketing for Geneva-based atrial fibril-
lation start-up EndoSense, CEO Laurent Grandidier joined 
Xeltis in October of 2011. At the time, Xeltis was little more 
than a science project, spun off from the University of Zu-
rich, with five people working on a technology that was, 
Grandidier says, “totally different” from that which is at the 
heart of the Xeltis Endogenous Tissue Restoration platform. 

The University of Zurich team was working on a tissue-
engineering based approach to heart valves. “That means 
taking cells out of a patient, cultivating a heart valve in the 
lab, and then re-implanting a living heart valve into the 
patient,” he explains. But, after “extensive due diligence” 
on both the technology and the regulatory path for the 
project, Grandidier says, “We quickly realized that this was 
not going to be the solution to bring regenerative medicine 
into cardiovascular medical practice.”

The problem was that the original project had to cope 
with living cells and all of “the variability and complexity of 
growing a heart valve over several months in a bioreactor,” 
he goes on. For European regulators, such valves are no 
longer medical devices, cleared under the relatively simple 
CE Mark, but biopharma-like products, which would have 
meant multi-phase clinical trials which are, as Grandidier 
characterizes them, “very extensive, very complex tri-
als.” In addition, he goes on, since each valve would have 
needed the specific cellular culture from each individual 
patient, “the scalability of the business model would have 
been very different from what it is today.”

One of Grandidier’s first moves as CEO was to merge the 
Zurich project in 2012 with QTIS/e, another start-up based 

at the Eindhoven University of Technology (TU/e) in the 
Netherlands, which was developing scaffolds made of new 
materials that were polymer-based. The merger, in effect, 
created the “new” Xeltis. “We had had collaborated with 
them on some projects and were starting to have some 
interesting preliminary results,” he says. “We just thought, 
‘OK, it’s time to combine forces.’” (There are also indirect 
connections between TU/e and an early Dutch pioneer in 
tissue engineering, IsoTis Inc., which is now part of Integra 
LifeSciences Holdings Corp. Eliane Schutte, chief develop-
ment officer of Xeltis is a former IsoTis executive and Cle-
mens von Bitterswijk, a Xeltis board member and partner 
at LSP, an Amsterdam-based venture capital firm that co-
led Xeltis’ €30 million Series B in 2014, is the former IsoTis 
Chairman. As Grandidier notes, tissue engineering repre-
sents “a small community,” in Central Europe and more 
specifically the Netherlands.)

Having abandoned the idea of working with living cells, 
Xeltis officials were convinced that “by providing the right 
environment in the body and in fact using the patient’s 
own body instead of an external bioreactor, we could es-
sentially get the same or better results,” enabling the natu-
ral restoration of the heart valve via a passive, synthetic 
implant, says Grandidier. 

Up to that point in 2012, Xeltis had been largely funded 
by angel investors, though the Eindhoven start-up also had 
access to significant amounts of capital through non-dilu-
tive grants from several European countries, capital that 
the newly-merged company could tap into. 

The merger gave Xeltis not just a new technology plat-
form but, just as importantly from a financial perspective, 
“some room to maneuver,” says Grandidier. It also enabled 
the company to start long-term controlled animal studies, 
while it was, at the same time, restructuring its R&D efforts 
to integrate the programs of the merged companies. By 
the end of 2013, Xeltis was on a trajectory that Grandidier 
calls “ultra-fast,” and was ready to do its first first-in-man 
study on its bioresorbable heart conduit. 

Not a Tissue Engineering Company 
With the merger complete, Xeltis’ top priority in 2012 

was to get human data as quickly as possible. “Because our 
story sounds like science fiction, we wanted to be able to 
say, ‘Look, this works,’ as soon as possible,” Grandidier says. 
“So we looked for the most attainable applications we could 
think of,” which turned out to be vascular grafts in the pedi-
atric space. “We always thought of them as a starting point,” 
Grandidier says. “They weren’t meant to be products; we 
just wanted to prove the concept worked.” In effect, Xeltis’ 
initial efforts were focused on validation projects: “More 
complex products with the potential to significantly impact 
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the healthcare system would follow after that,” he goes on 
(see Figure 1). 

Early validation was important because, although Xeltis 
makes a distinction between tissue engineering and its own 
proprietary ETR technology, many outsiders, including inves-
tors, don’t, and for all of the promise of tissue engineering, 
there remains some degree of skepticism about the technolo-
gy. Grandidier acknowledges it exists, but insists, “what we do 
is not tissue engineering.” Indeed, he goes on, “We don’t deal 
with the complexity of cells. What we have are devices, off-
the-shelf products.” Rejecting the label of a tissue engineering 
company, Xeltis prefers to say it is “part of the regenerative 
medicine space.” 

In fact, Grandidier points out, the first tissue engineering 
technology—a bioreactor to cultivate cells—was invented 
by the pilot Charles Lindbergh early in the last century. “And 
there are very few products on the market today,” he adds. 
“There’s a reason for the [skepticism].” Company officials 
describe the Xeltis ETR technology as "a transformational 
therapeutic approach to cardiovascular treatment.” Based 
on work in supramolecular chemistry by a Nobel prize-win-
ning scientist, Professor Jean-Marie Lehn, the Xeltis devices 
are made of bioresorbable polymers that are structured as 
porous matrices, produced through electrospinning.

ETR devices are designed to work as valves or vessels that, 
once implanted, enable the patient’s natural healing process to 
rebuild or restore the native vessel or valve through a combina-
tion of collagen, endothelial lining and capillary blood vessels 
that develop and organize themselves into natural functioning 
tissue. The Xeltis device is designed to be resorbed over time 
as the body’s own healing process is complete, leaving the pa-
tient with new, healthy, functioning valves or vessels.

Proof of Concept 
As noted, Xeltis is on "an ultra-fast" trajectory, say compa-

ny officials, not because its new platform isn’t complex, but 
rather, says Grandidier, because by the time of the merger, 
the two companies had accumulated almost two decades of 
(combined) research. In fact the original Xeltis team was al-
ready nearing the start of its own clinical trial. “We already 
had all of the certifications and approvals we needed, we 
had a quality system in place, and we already had the core of 
what’s required to go into [human studies],” he says.

That early research also helped the new Xeltis determine its 
focus and starting point. Much of the original research the team 
in Zurich had conducted, going back to 2006, had generated a 
significant amount of data showing that its valve technology 
works in the cardiovascular system, but Xeltis officials decided 
not to pursue coronary devices as the initial application. Instead, 
Xeltis shifted to applications in pediatric pulmonary valves. 

Figure 1

Xeltis' Technology
(First-Ever Bioabsorbable Heart Valves)

Source: Xeltis
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As a result, its first commercial product will be a pulmonary 
valve used to correct congenital malformations in pediatric 
patients, including newborns and infants—patients with a 
long life expectancy ahead of them who need a long-lasting 
solution. “Because of the body’s reaction to the long-term 
presence of current replacement valves,” mainly animal tis-
sue valves or homografts, Grandidier explains, “conventional 
valves start deteriorating rapidly and will require re-interven-
tions and/or re-operations after a few years, as well as several 
more surgeries over the patient’s lifetime. With our technol-
ogy,” he says, “the device is designed to be bioabsorbed after 
enabling the body to restore a heart valve out of the patient’s 
own tissue.” In the process, he notes, “the stimuli for valve 
deterioration—the permanent presence of foreign material 
in the body—are no longer present.”

At the September 2016 meeting of the International Society 
for Applied Cardiovascular Biology, Xeltis presented data from 
a multisite feasbility study of five pedicatric patients. At one 
year, the bioabsorbable aortic conduit demonstrated anatomi-
cal and functional stability.  No adverse events were reported.  
Two-year follow-up data are expected to be presented at a 
major scientific meeting soon, according to the company.

An Opportunity in TAVR
By 2013, two events had put Xeltis on its current path. First, 

the company was able to prove in its clinical studies that its 
pediatric cardiac pulmonary graft or vessel works. Second, 
at the same time, in the broader marketplace, transcatheter 
aortic valve replacement, or TAVR, was establishing itself as 
arguably the most dynamic opportunity in medical devices 
over the past decade. TAVR’s success presented Xeltis with 
something of a dilemma. The company had early on recog-
nized that pediatric valves were more about product valida-
tion than about finding a sustainable market. TAVR represents 
a much larger market and one that should only continue to 
grow in the coming years. Indeed, the current concerns about 
the long-term durability of valves only makes a stronger case 
for Xeltis’ technology, since the company’s platform ultimate-
ly helps the body produce its own valve within a relatively 
short time frame.  

But TAVR is unlike most breakthrough medical technologies 
of the past 20 years in the ability of the two multinational 
giants who pioneered the technology, Edwards Lifesciences 
Corp. and Medtronic plc., to build and sustain a huge compet-
itive advantage in the marketplace against virtually all small, 
second- and third-generation would-be rivals. On paper, 
Xeltis looked like it had an interesting alternative to current 
TAVR approaches; in the marketplace, Xeltis officials knew it 
wouldn’t be easy.

“We always had an interest in moving beyond the pediat-
ric applications,” Grandidier says. “It was a great first product 

and there were lots of good reasons to start there.” But just 
as certainly Xeltis officials knew that the pediatric valves were 
not enough to build a large company and around that other 
cardiovascular devices, and in particular, heart valves would 
be the next natural applications. In a planning session in ear-
ly 2015, company officials explored their next moves. “The 
question became, should we pursue a surgical aortic valve or 
a transcatheter aortic valve?” Grandidier recalls. (The compa-
ny’s early pediatric pulmonary valve took a surgical approach 
because surgeons, when replacing the valve, often have to 
repair other anatomical abnormalities as well.)

Indeed, the Xeltis ETR technology can accommodate both 
SAVR (surgical aortic valve replacement) ] and TAVR and the 
company is conducting preclinical studies in both areas. But 
Grandidier points to “the dynamic movement of the TAVR 
market” and says that Xeltis executives early on reasoned that 
TAVR “is where the biggest impact” of ETR would be felt. “If 
we could give a solution that actually reduces the limitations 
of the applicability range of TAVR, then we would hit the tar-
get,” he says, recalling Xeltis’ thinking at the time (see Figure 
2). The key for Xeltis isn’t so much the delivery route—in this 
case, a transcatheter approach—but the ability to produce a 
bioresorbable valve that would solve what company officials 
argue is a major problem with current valve replacement: 
inflammation that results from a permanent implant. “Even 
the several decades after a valve implantation, you still see 
a chronic inflammatory process going on,” says Grandidier.  
“And that’s what leads to calcifications, stenosis, and all the 
limitations of the current valves.”

If inflammation isn’t top of mind in most discussions about 
TAVR right now, that’s because, Grandidier argues, most 
cardiologists see not the inflammation itself but “the con-
sequences of inflammation: stenosis, calcification, and, in 
some cases, infection.” Calcification, in particular, he says is 
a well-recognized problem. “And the younger the patient, 
the more acute the problem,” he goes on. In a technology 
already being celebrated for its impact on patient outcomes, 
i.e., TAVR, Xeltis is betting that a bioresorbable valve “opens 
the door for more improvement of clinical outcomes,” says 
Grandidier, while at the same time offering all of the ben-
efits of bioresorbable devices. 

An Analogy With Stents
As noted, a bioresorbable valve might even, in a somewhat 

ironic way, address the issue of long-term durability that has 
emerged as a concern about current TAVR devices in some 
quarters. For now, few interventionalists believe durability 
concerns will slow the rapid uptake of TAVR over the next 
several years. But as long as the concerns linger, Xeltis’ biore-
sorbable valve may represent a viable alternative because it 
promotes the body’s own re-growth of a native valve.
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But company officials are focusing less on the long term 
question of durability, which hasn’t yet been definitively 
proven, than on the nearer term problems associated with 
inflammation. Indeed, for Xeltis, success in TAVR will rest on 
making the argument that, as in the case of bioresorbable 
coronary stents, clinicians will, in time, come to see inflam-

mation as a major clinical issue in TAVR and, at the same time, 
to recognize the advantages of bioresorbable devices in deal-
ing with this problem. The argument for bioresorbable stents 
is clear: at some point, once the stent scaffolding has done its 
job and the problem of restenosis has been solved, doctors 
don’t see any downside if the stent itself goes away—indeed, 
most interventionalists argue that the disappearance of the 
stent is a good thing. But bioresorbability seems somewhat 
counterintuitive for a heart valve, which needs to be long 
lasting, if not permanent. 

Grandidier notes that ETR, patients do, in fact, end up with a 
permanent heart valve, but one that the human body gener-
ates naturally over time, as the synthetic implant resorbs. With 
ETR, he notes, “what we have done is to time the bioabsorp-
tion profile of the valve to the tissue restoration process. At 
the end of the day, you have your own heart valve again.”

Given the need for a permanent heart valve, timing of re-
sorption is a critical issue for Xeltis: if the Xeltis valve goes away 
too soon, the body won’t have time to produce a permanent 
valve; if it lingers too long, the valve will produce the same 
inflammation that, Xeltis argues, is the Achilles’ heel of cur-
rent TAVR devices. Grandidier notes that resorption is a com-

plex phenomenon in valves—for one thing, leaflets resorb at 

a different rate than the wall of the valve—and he says the 
company’s early studies have begun to zero in on resorption 
rates, though the data isn’t ready for public release yet. “What 
I can say is that one of the things that makes [Xeltis’ proprie-
tary polymer technology] valuable is that we can tune [absorp-
tion] to different parts of the valve,” he goes on. Conventional 
polymers would produce a valve of uniform profile; with Xeltis’ 
polymer, “the leaflets have a different feel from the wall and 
that’s by design. They have different mechanical properties 
and they bioabsorb differently.”

Boris Warnack, Xeltis’ chief operating officer, argues that 
the critical point in the bioresorption of the valve comes 
not when the valve is fully resorbed and completely gone, 
but rather when the body’s natural tissue begins to take over 
for the polymer valve. “That’s when the body’s cells become 
connective and functional” and the patient has healthy tissue 
where the polymer valve once was. 

Bioresorbable devices, until now mostly in the form of coro-
nary stents, resonate with a kind of compelling logic: Why have 
a permanent implant when a temporary one is all that’s neces-
sary? And sessions on bioresorbable stents have been a staple 
of interventional congresses like PCR and TCT for years. But bio-
resorbable stents have been around for a long time and, though 
it’s still early, have yet to achieve the kind of market adoption 
that many expected. Notwithstanding last month’s FDA approv-
al of Abbott Vascular’s Absorb bioresorbable stent, there are 
still significant questions on the part of many about the pace of 
market adoption and the degree to which bioresorbable stents 
will take over the market from conventional drug eluting stents 

(see “Hot Topics in Cardiology: Bioresorb-
able Stents,” The MedTech Strategist, July 
29, 2016). So what makes Xeltis executives 
think they’ll avoid the adoption challenges 
that stent manufacturers have experienced?

Warnack, who oversaw the bioresorb-
able stent programs at both BioTronik SE & 
Co. KG, the German cardiovascular device 
company that has been working on a mag-
nesium-based bioresorbable stent for years, 
and Abbott, the market leader, argues that 
the adoption challenges in stents have more 
to do with issues surrounding deliverabil-
ity of the stent than with bioresorbability 
per se. “I think the problem that the stent 
manufacturers are having—all of them—is 
that the acute deliverability of the devices 
is so fundamentally different from what [in-
terventionalists] are used to with the really 
good metallic platforms,” he says. Cobalt 
chrome and platinum chromium stents are 
“really thin-walled, which makes them very 
flexible and highly deliverable,” he goes on. 

Figure 2

Xeltis Product Pipeline

Source: Xeltis
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What interventionalists really want in a stent is the ability to 
place the stent quickly and easily and open the stenosis. “The 
problem is getting in there right and walking away with the 
feeling of having done a good job,” says Warnack.

Xeltis won’t face the same deliverability issues, Warnack 
goes on, because “our device is actually identical to or better 
than what’s in use today from a usability perspective.” Un-
like the Xeltis bioresorbable valve, which will, in time, cede 
space to the patient’s own valve, the bovine implants used 
today in TAVR come in a limited range of sizes. As a result, 
says Warnack, interventionalists “are always making compro-
mises. Sometimes the size they want isn’t available and the 
valves aren’t always consistent in quality.” (Xeltis’ valve will 
come in six or seven different sizes, he says.)

An Economic Argument
In fact, says Laurent Grandidier, Xeltis’ polymer-based valve 

has certain advantages over bovine valves: it’s easier to manu-
facture with greater consistency, and because it has a highly 
porous structure, it’s highly compressible, making delivery 
easier. To date, Xeltis has been developing its own delivery sys-
tem. Because the company’s goal was to prove the technology 
works as quickly as possible, having its own system made more 
sense than relying on a partner, Grandidier says. 

Such clinical and technological advantages aside, there’s yet 
another benefit that, Xeltis officials say, accrues from a biore-
sorbable approach: the argument for lower healthcare costs.

 Grandidier cites a number of reasons why Xeltis chose to 
work on pediatric pulmonary valves early on: the need for 
multiple operations as the child grows makes a more perma-
nent solution attractive from a quality-of-life perspective; in 
addition, and related to that, Xeltis’ ability to secure a humani-
tarian device exemption in the US this past spring meant the 
regulatory challenges would be lower. But perhaps most com-

pelling is what Grandidier calls “the health economics story.” 
“The idea of reducing the number of operations these kids will 
undergo over their lives is important,” he says. “Hopefully we 
would only have to treat these patients once in their lifetime. 
But even if we could just reduce the number of open heart sur-
geries by half, that would be great.” With a bioresorbable pul-
monary valve that leads in time to the body’s regenerating its 
own valve, he goes on, patients shouldn’t have to undergo ad-
ditional surgeries every five years or so simply because they’ve 
outgrown their earlier implants. 

Grandidier says that “the potential inflammation reduc-
tion would also certainly bring positive health-economic out-
comes.” Whether Xeltis can make a similar case for favorable 
economics with its TAVR valve, given that the patients are not 
young, remains to be seen, and Grandidier is reluctant to press 
the case too much, if only because Xeltis hasn’t yet conducted 
the studies to support such claims, and he concedes that be-

cause of the differences in the ages of the patient populations, 
eliminating the need for follow-on procedures is simply less of 
an issue in TAVR than it is in pediatric valves.

The company’s lead investor in its Series B financing round 
was Amsterdam-based LSP’s Health Economics Fund (HEF), 
which, backed by leading Dutch health insurers focuses its in-
vestments on technologies that reduce healthcare costs as a 
major part of its value proposition. (For more on HEF, see “Life 
Sciences Partners: A European Venture Fund Invests in the 
Economics of Medtech,” The MedTech Strategist, October 29, 
2015.) Grandidier acknowledges that the economic argument 
in pediatric valves is, in his words, “obvious.” “Today, these pa-
tients go through four or five open-heart surgeries and several 
interventional operations,” he says. “This really creates a huge 
cost burden to society.”  

Going forward, can Xeltis make a similar argument in TAVR? 
Grandidier thinks it can, at least for certain patient populations, 
particularly as the target populations in TAVR become younger 
and patient life expectancy increases. But Grandidier makes a 
somewhat different argument for the cost benefit of ETR. If you 
look at the projections about penetration of TAVR, “of course 
there’s a huge market opportunity,” he says. “But it’s also put-
ting a huge amount of pressure on healthcare systems,” if only 
because more and more patients are receiving TAVR as the pa-
tient populations expand. “That pressure is only going to get 
stronger, which will mean cost pressures will come in at some 
point," he argues. 

Having what he calls “a more industrialize-able manufactur-
ing process” could in time work to Xeltis’ advantage, giving the 
company an opportunity both to profit from its ETR valve and 
also to help customers with their cost concerns. Indeed, Gran-
didier recalls presenting to an executive at one of the insurance 
companies that are LPs in the HEF fund. “He said, ‘This is fan-
tastic. My only fear is that one of the big companies will get this 
technology and capture all of the value from it.’” 

Is There a Play in CABG?
The economic arguments Xeltis makes around bioresorb-

ability and the reduction of inflammation may become criti-
cal because, as noted, the company faces a significant com-

petitive challenge in TAVR given the large sustainable leads 
Edwards and Medtronic have built upon their early market 
entry. (Interestingly, Xeltis will face the same two companies 
in the pediatric pulmonary valve space, competing against 
Medtronic’s Melody device and the Edwards Sapien, which 
recently received approval in pulmonary applications.)

Xeltis itself has signed a co-development deal with an un-
named strategic, designed to “leverage the unique properties 
of our technology in the aortic valve space,” says Grandider, 
who adds that the collaboration has already validated much 
of Xeltis’ work. And it is this that he argues will help position 
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Xeltis against its much larger competitors as the company 
progresses. Noting the struggles that several of the second- 
and third-generation TAVR companies have faced in gaining 
traction, he says, “I think [the Xeltis story] would not have 
resonated two years ago without the clinical data and the 
progress we have also on the pulmonary side,” two devel-
opments that Grandidier says go hand-in-hand. “Two years 
ago, people would have said we were dreaming and that 
this would never work. Now that it’s clear that it does work, 
people are taking notice,” he goes on.

The fact that the TAVR market itself is relatively new right 
now, growing fast and expanding with new indications, is also 
a cause of hope for Xeltis. As with the pulmonary valve op-
portunity, the fact that Xeltis’ valve resorbs and promotes the 
growth of a native valve positions the company well as TAVR 
moves into younger patient populations. Boris Warnack notes 
that Xeltis’ valve offers the potential for “something more du-
rable, more robust over time, something that would last longer 
and could potentially be used in younger populations.”

Then, too, there’s the opportunity in mitral valves, which, as 
widely noted, has arguably an even greater potential than the 
market for transcatheter aortic valves and has, very recently, 
seen a number of high profile and robust M&A deals (see 
"Transcatheter Mitral Devices: The Dam Finally Bursts with 
a Flood of Deals," The MedTech Strategist, August 31, 2015). 
Still, Xeltis isn’t currently working on a mitral valve play, in part, 
says Grandidier, because the company’s “plate is more than 
full” pursuing TAVR. And whether Xeltis will aggressively pur-
sue a younger patient population in TAVR remains to be seen: 
Grandidier says Xeltis has yet to determine its clinical strategy.

Also on Xeltis’ list of potential target indications: CABG. 
Xeltis officials are a bit more cautious in talking about the 
opportunity there if only because there has been so little in 
the way of technological innovation and advances for surgi-
cal revascularization since the advent of angioplasty. Notes 
Grandidier: “CABG has been a graveyard of innovation.” 

Still, he points out that one of the primary issues in CABG is 
the difficulty and complexity of harvesting vessels for CABG. 
“We’re still opening arms and legs [to find grafts for CABG],” 
he goes on. “It doesn’t make sense.” What if, he speculates, 
instead of harvesting vessels from the patient, surgeons had 
an off-the-shelf vessel at hand? “The idea of having some-
thing like that is extremely appealing,” he says. Moreover, 
very often, after securing one vessel, surgeons find they 
don’t have enough graft material and have to open another 
leg to get more. “This creates complexity in surgical planning 
and OR management,” he says. “Being able to bring a solu-
tion to this problem would be great.” 

Xeltis officials argue that with 800,000 procedures done 
each year, and growing, CABG represents “a massive oppor-
tunity” for the company. That said, Xeltis isn't yet pinning  its 

hopes on revitalizing the CABG market; even if its ETR tech-
nology produces a viable off-the-shelf alternative, it’s not 
likely to reverse the in-roads that angioplasty has made into 
surgical revascularization over the past 25 or so years. In ad-
dition, Xeltis itself has only made modest efforts to explore 
the opportunity. Rather than calling CABG a target market, 
Grandidier characterizes it as “a potentially smart bet,” add-
ing, “Before we announce to the world that we have the 
great solution, we have more work to do. We are in the early 
phase of feasibility at this stage; it’s promising, but it’s too 
early to conclude anything.”

Novel Technology,  
Novel Clinical Challenges 

At this year’s Heart Valve Society meeting in New York, Xeltis 
released data on the one-year follow up of its first feasibil-
ity trial on its pediatric vessel for children born with only one 
functioning ventricle, data that it subsequently also presented 
at the 96th American Association for Thoracic Surgery annual 
meeting in Baltimore. The trial, involving an ECTCPC (extra-
cardiac total cavopulmonary connection) as part of a Fontan 
procedure, showed that the company met its primary and 
secondary endpoints: the implant was free from graft relat-
ed complications up to the 12 month visit post implantation. 
There was no documented loss of function seen (a secondary 
endpoint). Stenosis, the most commonly reported complica-
tion associated with the implantation of a conduit, was not 
observed at 12 months post-surgery.

The trial was one of two early feasibility studies the com-

pany has conducted, one assessing the performance of the 
vessel, the other of a patch on the atrium, both of which, 
company officials say, have validated the ETR technology. In a 
press release at the time of the trial’s first data results, Xeltis 
officials noted, “The successful completion of our first clinical 
trial marks the advent of a paradigm shift in cardiovascular 
treatments. We believe it will be possible one day to replace 
most commonly used implantable cardiovascular devices by 
Xeltis technology.” (Both of the company’s early feasibility tri-
als were conducted in Moscow, under the direction of Prof. 
Leo Bockeria, a world-renowned cardiac surgeon heading the 
Bakoulev Center for Cardiovascular Surgery, one of the largest 
pediatric heart centers in the world.)

Grandidier calls that early feasibility trial “a stepping stone” 
to the company’s pulmonary valve studies, the first of which, 
a multicenter trial with primary endpoints at six months and 
longer follow ups, is just beginning.

 Boris Warnack notes that Xeltis faces at least one clinical-
trial challenge that other TAVR companies don’t: to show 
functionality after its valve has been absorbed. “We have had 
to show, in our bench and animal studies, that at different 
time points, such as six months, one year and two years, the 
mechanical function of the polymer is zero and [that function] 
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has been taken over by the body,” he says. This is particular-
ly tricky to demonstrate in human studies. In animal studies 
investigators can perform surgery to determine how much, 
if any, of the polymer valve is left and whether a new valve 
has grown; but that’s not possible in human subjects. “Part 
of this is new information for the regulatory authorities,” says 
Grandidier. Unlike traditional valves, “we can’t put our valve 
in the valve tester for hundreds of millions of cycles, as this is 
not what they are meant to work for.” Finally, notes Warnack, 
Xeltis is likely to have to conduct longer animal studies. Valves 
made of pericardial or nitinol have long, well-established his-
tories; “those materials have a track record,” he says. “Ours 
doesn’t have one yet.” 

On the positive side, Warnack says, “By the time we ap-
proach [the regulatory agencies] with our clinical data, we 
will already have several years of animal data.”

Xeltis has been in discussions with regulatory bodies in both 
the US and Europe and its plan right now is to pursue parallel 
paths in both geographies. “We’ll start in Europe because we 
are already on track with EU preclinical requirements, so we 
can start sooner,” Grandidier says. “But we’re not going to do 
a CE Mark first, go commercial and then start our FDA process. 
We really want to move things along in parallel.” In May this 
year, the FDA granted the Humanitarian Use Device (HUD) des-
ignation for the Xeltis bioresorbable pulmonary valve for the 
correction or reconstruction of the right ventricular outflow 
tract (RVOT) in children—a move Grandidier characterizes as 
“an important step that may help expedite the regulatory pro-
cess for our first product in the USA.”

Value Horizons 
Having made what he calls “ultra fast” progress to date, Lau-

rent Grandidier, in pitches to investors, talks about Xeltis’ “value 
horizons” going forward: the milestones the company needs 
to hit to in order to deliver on its promise. As noted, the first 
concerns compiling clinical data to prove ETR’s viability, an effort 
that is starting now on the pulmonary valve and, over the next 
12 to 18 months, will begin for the company’s aortic valve. 

Grandidier acknowledges that the Xeltis TAVR program, 
which launched just last year, still has a way to go. But, he says, 
the early indications are promising. “Preliminary read-outs al-
ready allow us to quantify some of the significant benefits that 
our technology will bring to the TAVR world in terms of valve 
profile production, ease of use and—critical for all players in 
the field—manufacturability. We are now in preclinical test-
ing, which aims at building data supporting the improvement 
of clinical outcomes relative to current tissue valves,” he says. 
“At this stage we are keeping all of our options open regard-
ing our path to market: independently or through a collabora-
tion.” Once the clinical data confirms ETR’s viability and value 
proposition, he goes on, Xeltis’ next milestone will come as the 
company seeks regulatory approval for its TAVR valve.

As noted earlier, Xeltis closed its Series B round in 2014, 
a €27 million; round that was later extended to €30 mil-
lion, having earlier raised around €15 million from angels 
and from a Series A round in 2012. In addition to lead 
investor LSP, France’s Kurma Partners  and Swiss VI Part-
ners invested. Just as importantly, says Grandidier, Xeltis’ 
early fundraising strategy has helped the company achieve 
much in a short amount of time. Specifically, he points to a 
group of high-net-worth individuals, angels, who not only 
provided Xeltis’ seed funding, but have continued to in-
vest. “We have a group of very sophisticated private inves-
tors who were with us from the start and also followed on 
in the Series B,” says Grandidier. These angels have been “a 
lifesaver for us. They stayed with us when we pivoted the 
company,” he adds. “Most VCs would have walked away at 
that point.”

Right now, Xeltis’ angels “are giving us the ambition to 
move on, to accelerate, offering more capital even with 
the big round of financing we did last year,” says Grandi-
dier. “They’ve been a very good match with our VCs.” 

As they look ahead, Xeltis officials are already thinking 
about their commercialization strategies and, interesting-
ly, the pediatric vessel and TAVR present strikingly differ-
ent commercialization challenges. 

Because the pediatric pulmonary valve serves what 
Grandidier calls “a small, tight community with a high clini-
cal need,” the company is confident it can sell that device 
on its own, with its own sales force. TAVR, of course, rep-
resents a very different challenge, particularly given the 
large, early lead that Edwards and Medtronic have staked. 
“Are we going to be able to do that independently?” Gran-
didier asks rhetorically. “The question is, how much capital 
would we need to do that and what kind of patience do our 
investors have? The fact that we have a platform makes it 
more interesting because we can bet on different horses.”

Still, if Xeltis faces a pediatric pulmonary valve market 
with physicians eager for a solution to a problem with no 
good solutions, in TAVR, it faces the opposite: a market 
that, for all of its breakthrough potential, already has de-
vices on the market that work well; moreover, it’s a mar-
ket, that, dominated by two large companies, has not been 
particularly receptive to start-ups with next-generation de-
vices. For Xeltis, the difference is between a target mar-
ket defined by a kind of orphan device, underserved both 
technologically and competitively, and a much larger mar-
ket, featuring much technology innovation and entrenched 
competitive positions on the part of strong, multinational 
companies. “We’re very aware of this,” says Grandidier, 
who adds, “Once we start seeing strong data supporting 
the feasibility of our polymer in aortic valves, we’ll make 
the decisions about how to move forward, alone or with a 
partner.” Having a partner doesn’t necessarily mean a sale 
of the company, he goes on. “There are many ways to go. 
Being a platform and not a one-product company gives us 
that ability.”   


