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TMVR Company Tioga Cardiovascular 
Offers Next-Generation Ease of Delivery 
Having been incubated within Shifamed, which has a long 
and successful track record of launching innovative medtech 
companies, Tioga Cardiovascular has been relatively stealthy 
until recently, although it set its sights on a transcatheter mitral 
valve project as early as 2018. The company, which has raised 
about $77 million to date, first attracted public notice at the 
closing of its July 2021 $30 million Series B round with a group 
of investors that includes The Capital Partnership, Cormorant 
Asset Management, AMED Ventures, and Shifamed angel 
investors. A February 2023 Series C round brought in an 
additional $30 million for the war chest, from the same set of 
investors plus the PA Medtech VC fund. 

It was just before the Series A round in 2019 that the company 
crystallized its mission to develop a transseptal mitral valve 
replacement device. “It took us a long time to get educated 
on the space,” says Tioga co-founder and CEO Mike Dineen, 
“and it wasn’t until late 2018 that we started to understand the 
clinical needs,” thanks in large part to the landmark COAPT trial 
studying Abbott’s MitraClip, which was published in the New 
England Journal of Medicine in December 2018. 

Prior to the COAPT trial, it wasn’t clear that the reduction of MR 
would provide clinical benefit by improving patient outcomes. 
COAPT answered that question positively, demonstrating that 
treated patients with MR grade 3-4+ (on a rating system from 1 
to 4, where 1 is mild and 4 is severe) experienced lower rates 
of heart failure hospitalizations and death from any cause at five 
years. However, points out Dineen, about 20% of the COAPT 
patients who were treated with the repair device still experienced 
MR grade 2+ or more, and there are many patients for whom 
TEER is not appropriate, leaving room in the field for improvement. 

No MR Is Good MR 
Tioga Cardiovascular chose to work in transcatheter mitral valve 
replacement, rather than repair, with the therapeutic goal of 
eliminating MR. While it might be acceptable for companies in 
other therapeutic sectors to trade off a little bit of efficacy for the 
least-invasive procedure, that can’t be the case with the mitral 
valve, says Dineen. “We feel that COAPT provided enough of a 
signal that MR is bad for patients, so no MR is good MR. That’s 
how we think about it.” 

The company’s design considerations came from discussions 
with structural heart cardiologists. The device would need to be 
delivered transeptally through a small 28 Fr introducer in a simple 
procedure, without blocking the left ventricular outflow tract. 
“There are other needs as well, but those are the essential ones,” 

says Dineen. “We are trying to provide a durable, broad, and 
adaptable solution to eliminate mitral regurgitation for patients 
with both functional and degenerative MR—to make people feel 
better and have better lives. That’s what we are all about.” 

Tioga’s TMVR device took as its point of departure the success 
of surgical mitral valve-in-ring procedures. Explains Dineen, 
“We are inside the left ventricle, and we have an anchor that 
goes around the chordae and leaflets. We have a two-part 
procedure. We put the anchor in first, and we are really focused 
on making this easy to do. Then we follow with the valve.” 
He says the delivery is unique to Tioga, “but most structural 
cardiologists are familiar with delivering a valve and anchor-like 
structure.”

The nitinol anchor, which is padded with fabric, is placed on 
the outside of the chordae tendineae and the leaflets. Then 
the self-expanding nitinol valve, which is compacted inside 
a capsule, is delivered into the leaflets and chordae via the 
same transseptal puncture. The expansion of the valve and the 
constriction caused by the nitinol anchor cause them to conform 
naturally to their spaces because of the unique properties of 
nitinol.  

“We use the patient’s native valve anatomy to anchor the 
valve in place. You have a sandwich effect between the 
valve structure and the anchor,” says Dineen. In contrast, he 
points out, some TMVR approaches use the native annulus for 
anchoring, which takes up a lot of space and stretches out the 
annulus. “We are attempting to do the opposite by pulling 
everything together for a theoretically better patient outcome. 
You want the ventricle and annulus to be smaller, which allows 
the heart to return to its normal size.”   

The company has frozen its design specifications for the valve, 
anchor, and delivery system. “Right now we are at a 28 Fr true 
outer diameter,” (the measurement that counts, he notes, in 
terms of claiming the advantages of a small-diameter delivery 
system). 

TMVR development is a large and long undertaking, and 
Tioga still has much work ahead, but Dineen estimates that it 
has reduced about 90% of its technical risk at this point, with 
design verification the only remaining hurdle on the technical 
side. The company will soon enter the clinical phase, where 
patient selection by echocardiography and CT can be an 
involved process. 

However, he says, one mitigator of risk in this space is the 
number of TMVR devices that are further along in clinical trials. 
“That’s the kind of space Shifamed likes to be in. There are some 
good results from competitors that show that the therapy works. 
Now we are looking to offer ease of use and better device 
performance,” as a fast follower. 

https://www.nejm.org/doi/full/10.1056/NEJMoa1806640
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