
Reshaping the future of 
cardiac bypass surgery



Forward Looking Statements
Certain statements in this presentation are forward-looking statements 
within the meaning of the Private Securities Litigation Reform Act of 1995 
and are provided under the protection of the safe harbor for forward-looking 
statements provided by that Act.  Forward-looking statements are based on 
current expectations of future events and often can be identified by words 
such as “expects,” “believes,” “could,” “potential,” “future,” and other words 
of similar meaning or the use of future dates.  Examples of forward-looking 
statement in this presentation include: statements regarding the safety, 
performance, and benefits of new potential devices; potential market size, 
market acceptance, and future sales of Medical 21, Inc. products; site 
activations and other aspects of clinical feasibility trials; the timing of certain 
clinical and regulatory milestones; and our potential market capitalization.  
Uncertainties and risks may cause our actual results to be materially different 
than those risks associated with Medical 21, Inc. clinical feasibility trial, 
including: enrollment, completion, and results; future operating results and 
financial performance; market size and market acceptance of Medical 21, Inc. 
products; our ability to commercialize and sell our future products; our 
ability to obtain coverage and reimbursement from third-party payors; and 
the extent of such coverage.  We encourage you to consider all of these risks, 
uncertainties, and other factors carefully in evaluating the forward-looking 
statement contained in this presentation.  The forward-looking statement 
provided in this presentation speak only as of the date of this presentation 
and, except to the extent required by law, we undertake no obligation to 
update any forward-looking statement because of new information, future 
events, or other factors.



A strong history of creating value

Manny Villafaña 
Founder, Chairman and CEO

Co-inventor of the 
first lithium-powered 
pacemaker.

Co-developer of St. Jude 
heart valve and founder 
of St. Jude Medical, Inc. 

Co-inventor of the ATS 
heart valve and founder 
of ATS Medical, Inc. 

Co-inventor of the 
nitinol support. 

• Globally recognized as a 
“Living Legend of Medicine.” 

• Award-winning USA 
Master Entrepreneur.

• Hall of Fame 
Minnesota Business.

• Hall of Fame Minnesota 
Science & Technology.

• Recipient of an honorary 
Doctorate of Science Degree 
from the University of Iowa.

$27B

$30B

$400M

TBD



Annual global market for cardiac devices

Medical 21
Bypass 
Grafts

$7.0 + 

billion

Pacemakers Coronary StentsHeart Valves

Source: Life Science Intelligence

$5.8 

billion

$6.5 

billion

$4.4  

billion



Cardiovascular Disease – a global issue

Cause 

of Death
in U.S. & 

worldwide#1
121,000,000

adult Americans with 
cardiovascular disease

Sources: World Health Organization & American Heart Association

48%which is of all adult Americans



Generally, first treatment option – stents



What is CABG? 

Coronary Artery Bypass Grafting



Eliminate saphenous vein harvesting

Endoscopic HarvestingOpen Method Harvesting

• Typical method 
outside of U.S.
• Large, unsightly 
scar on each leg
• Rehabilitation 
needed to walk
• Increased risk 
of infection

• Typical method 
for U.S. surgeries
• Cauterizes vein 
branches
• Uses $1.5k 
disposable per leg
• Need highly 
trained technicians



A large and expanding market

800,000
CABG Surgeries 

Worldwide per Year

3.5
Grafts per 

Surgery (avg.)

X

“Coronary artery 

bypass grafting 

(CABG) surgery may 

be the best treatment 

option for most 

patients with more 

than one blocked heart 

artery.”

The Annals of Thoracic Surgery

=

2,500,000
Bypass Grafts Annually



Our Solution



The Medical 21 Technology

Creating artificial small vessels for coronary bypass

Our Concept:  

Eliminate the need to 

harvest vessels for 

bypass surgery, 

improving the quality of 

life for patients and 

reducing costs for the 

healthcare system.



A new approach

We hold the worldwide, exclusive 
license from the University of Iowa 

of cellular technology for the 
development of vessels and 

heart valves.



Cellulose & Nitinol Technologies

• Inert, Pure Material
• Thrombo-Resistant

• Bio-compatible

Cellulose is the building 
block of our graft.  We 
design a thin layer of 

cellulose for our vessel, 
making it permeable to 

cells and nutrients.

Synthesized 
Cellulose

Cellulose in nature:

Cellulose is the 
most common 

molecule found in 
nature: plants, 

food, humans, etc. +

A Nitinol wire scaffold is 
incorporated with our 

cellulose, adding
arterial-like strength, 

flexibility, and 
compliance. 

Cotton



For video and narration on 

the following four slides, 

please visit:

www.medical21.com/presentation

http://www.medical21.com/presentation


Animal Implant

Our animal studies began in 2017 and 
consisted of swine (pig) and ovine (sheep).  
We have performed approximately 60+ 
animal implants.

We typically scan the animal at 30, 60, and 
90 days.

In late 2019, we began implanting our 
latest version of our device, which is 
manufactured using unique, proprietary 
machines to be able to construct greater 
quantities for the large potential market.

These machined grafts are presently 
approaching 60-90 days, a typical “go-
ahead” milestone for transitioning to 
human implants.



Animal Testing – demonstrating less kinking
Our nitinol structure lessens the chance of a graft kinking, a problem which may cause 

obstruction and failure of an implanted vessel.



Animal Implant (60 days)



Animal Implant - Stentable

In standard bypass surgery, there is a 25-30% failure rate at one-year, at which time, a saphenous vein is 
often stented.  Our studies show that our graft would also be able to be stented, if necessary.



90 Day Sheep Histology

As we approach 60-90 
day animals, we are 
seeing the growth of 

fibro-cellular neointima, 
which is a precursor to 

endothelial cells growing 
within our grafts.  This 
development is key to 

having our graft 
mimicking a natural 

vessel.  We believe this 
is a result of the 

permeability of our grafts, 
a process that has not 

been able to be attained 
in the past.



Leadership and 
Advisory Teams



The Medical 21 leadership team

Manny Villafaña 
Founder, 

Chairman and CEO

• Founded and developed 
companies that have 
generated >$50B in value.

• Globally recognized 
as a “Living Legend 
of Medicine.” 

• Award-winning USA 
Master Entrepreneur

• Halls of Fame Minnesota:
- Business
- Science & Technology

• Honorary Doctorate of 
Science Degree from the 
University of Iowa.

Eric Solien
Co-Founder

Director of Pre-Clinical Studies

Chaid Schwarz, Ph.D.
Bio-Engineering Scientist

Director of Research

Jeff Vreeman
Director of 

Manufacturing

• Expert in development 
of devices including:
- Bypass Grafts
- Heart Valves

• Accomplished pre-
clinical surgeon.

• Extensive experience 
in the application of 
Good Laboratory 
Practices (GLP), quality 
controls and  
methodologies.

• Associate Director of 
cardiovascular 
research laboratory 
(ESS) at the University 
of Minnesota.

• Research director at the 
University of Iowa:
- Medical Devices
- Cardiovascular 

Biomechanics
- Biomaterial 

Development
- Mechanical Assessment 

of Soft Tissues
• Process Engineer at 3M.

• Medical device 
experience with roles in:
- Manufacturing
- Operations
- Process Development
- R&D
- Quality

• Deep medical/technical 
experience with nitinol 
support systems.

• B.S. Mechanical 
Engineering, University 
of North Dakota.



Experienced med-tech advisors

Robert Emery Jr., M.D. 
Cardiac Surgeon (Ret.)

David Joyce, M.D.
Director of Cardiac 

Transplantation MCW

Lyle Joyce, M.D.
Professor of Cardiac Surgery, 

Mayo Clinic / MCW

Gene Myers, M.D.
Interventional Cardiologist

Dr. Suresh Raghavan
Professor of Biomechanics, 

University of Iowa

• Initial research work on St. 
Jude Heart Valve.

• Medical Director, 
Cardiovascular Surgery –
St. Joseph’s Hospital, St. 
Paul MN.

• Co-Founder & First 
President of ISMICS (Int’l 
Society of Minimally 
Invasive Cardiac Surgery).

• Boston Children’s Hospital.

• Assistant Professor, Mayo 
Clinic College of Medicine, 
Rochester, MN.

• Senior Associate 
Consultant, Mayo Clinic, 
Rochester, MN.

• International Society for 
Heart and Lung Transplant 
(Member).

• Society of Thoracic 
Surgeons (Member).

• American College of 
Surgeons (Member).

• Principle at Cardiac and 
Vascular Consultants –
completed over 40,000 
angioplasties.

• National Institute of Health.
• Fellow in Cardiology, 

Georgetown University 
Hospital.

• University of Pennsylvania 
School of Medicine.

• Professor; Chief, Section of 
Adult Cardiac Surgery –
Medical College of 
Wisconsin, Milwaukee.

• Professor, Mayo Clinic –
Rochester, MN.

• First to implant a total 
artificial heart in a woman & 
in the youngest child. 

• Co-surgeon on the first 
permanent implant of the 
Jarvik 7 total artificial heart.

• Extensive experience in:
- Cardiovascular 

biomechanics.
- Mechanical testing of 

biologic tissues.
- Finite element method.
- Geometric modeling, 

and 3D reconstruction.
• Ph.D. in Biomedical 

Engineering, University of 
Pittsburgh.



A new partner

In 2019, the Mayo Clinic approached Medical 21 regarding a possible collaboration. Both parties have signed 
and agreed to a partnership, allowing Mayo to participate in the animal testing and clinical evaluation.



Investment Highlights

Over 800,000 bypass 
surgeries annually –

with an average of 3.5 
blockages per patient.

Worldwide potential 
of 2.0-3.0 million 
grafts annually.

A $7.0+ billion 
market opportunity.

Market Demand

Small diameter, highly 
flexible, endothelium 

lined, synthetic graft for 
cardiac bypass surgery.

Artificial Bypass Graft

Rapidly approaching

90 day animals; a typical 
“go-ahead” for human 

implant transitions.

Upcoming Milestones

Patient Quality of Life

Less risk of infection, 
reduced procedure
time, and less costs.

Healthcare Savings

Investor
Opportunity

Patient/System
Benefits

ExperienceTechnology

Proven Leadership

Over $50 billion in value 
delivered by 

companies started by 
Manny Villafaña.

No harvesting 
of vessels from legs, 

arms, & inner chest; Less 
scars & rehabilitation.

Experienced Team

Decades of experience 
in needed disciplines.

Experienced worldwide 
distribution network.



What’s Next



Estimated Timeline

July 2016 – December 2020

Materials Development 
and Testing

Complete Regulatory 
Requirements:

• Manufacturing

• OUS Human Trials Site 

Selection

2020-2021

Begin Human
Clinical Trials for CE Mark

• Single Center:

- Australia

- Dubai, UAE 

- England

- Singapore

- Sweden

• Multi Center:

- Switzerland

January - December 2020



Relationship with 
international cardiac key opinion leaders



Hands on



Teaching around the world



Strong distribution partners



Cardio mentors



Thank you,


