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Dear Colleagues,
Cleveland Clinic has been at the forefront of advanced care delivery since its founding in
1921 as a multi-specialty group practice. From a small outpatient clinic, the enterprise
has become the world’s first integrated international health system – growth made
a reality through innovation. With nearly 70,000 caregivers worldwide, Cleveland
Clinic has almost six million patient visits per year at more than 200 locations.
For the last 100 years, Cleveland Clinic has fostered a culture that welcomes change
and encourages invention, helping our caregivers deliver the most advanced and
effective care possible to our patients. Innovation at Cleveland Clinic fosters this core
value daily by helping to promote and develop our caregiver’s ideas. We have proudly
continued this tradition, even amidst the challenges of a global pandemic.
Our caregivers kept healthcare moving forward for our patients and communities,
both locally and globally. Whether through project proposals, invention
disclosures or donations of time and effort, they found solutions for problems
time and time again. We are exceedingly proud of this innovative spirit.
Within this Annual Report, find stories of these caregivers, whose work to find transformative
solutions has offered once unimagined benefits for our patients, enterprise and healthcare
ecosystem. It is this commitment to innovation that will allow us to continue delivering
care for the next century and beyond – through steady and turbulent times alike.

Will Morris, MD
Executive Medical Director
Cleveland Clinic Innovations

Ahkil Saklecha, MD
Managing Director
Cleveland Clinic Ventures
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COVID-19 Response
Early in 2020, in support of the organization’s COVID-19 response, Innovation at Cleveland
Clinic collaborated across the enterprise to source and develop alternative personal
protective equipment (PPE) to help ensure the safety of our caregivers, patients and
communities. As the organization began to see COVID-19 cases, our supply chain
department faced disruptions to traditional purchasing channels. Caregivers from supply
chain, Innovation at Cleveland Clinic and the Philanthropy Institute collaborated to purchase
and produce supplies, as well as raise funds to support these activities. Innovation at
Cleveland Clinic formed strategic partnerships with internal and external groups to design,
validate and manufacture PPE and clinical accessories through alternate avenues.
Nearly every member of the team supported the “MAKE Workstream,” making phone
calls; reviewing COVID-19-related invention disclosures; sorting, sourcing and transporting
materials; reverse engineering on-hand supplies; identifying manufacturers and validating
new designs. These efforts resulted in many notable deliveries of face shields, cotton
masks, isolation gowns, nasopharyngeal swabs and other high-demand products.

MAKE Workstream
Isolation Gowns
Innovation at Cleveland Clinic rapidly built a network for isolation gown fabric supply by
leveraging medical material manufacturers, industrial sellers, fabric distributors, large retail
organizations and local fashion schools. After home experiments on received fabric samples,
lab-confirmation of superior fit and water penetration qualities, verified sewer capacity and
distribution of design specs, official orders for isolation gowns were placed by Cleveland
Clinic with three main suppliers: commercial sewing company Stitches USA, non-healthcare
PPE supplier National Safety Apparel and cold-weather sportswear manufacturer WSI
Sports. Together, the groups were able to produce 40,000 isolation gowns for Cleveland
Clinic’s supply in less than two months. Additional supplies of about 7,000 gowns were
produced over the following few months. Read more on isolation gown production.
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MAKE Workstream (cont.)
Face Masks – N95 & Community
Innovation at Cleveland Clinic spent six weeks designing and redesigning the construct
of alternative fabrics to make N95 masks and opened a secondary source for the
product. After several prototypes, the team landed and acquired an approved material
and design, and Cleveland Clinic became equipped to manufacture alternative N95
masks should inventory be needed. Read more on re-engineering the N95.
In addition to N95 masks, Innovation at Cleveland Clinic engaged the local Amish
community, as well as Stitches USA, Keim, Berlin Gardens, Superb Industries and groups
of local volunteers to create 570,000 cloth masks to help protect the community.
Nasopharyngeal Swabs
Nasopharyngeal swabs were also in short supply at the height of COVID-19 testing. With the
gold-standard nasal swab manufacturers overseas or across the country and already running
at full capacity, nasopharyngeal swabs were established as a MAKE initiative. Containing
two parts – the shaft and the flocked end – manufacturing the swabs became a team effort
within industry. Connecting with Cincinnati-based Procter & Gamble iMFLUX, Innovation at
Cleveland Clinic secured a donation of the tooling for an injection mold that would produce
50 swab shafts every 15 seconds. Flocking ability came via introduction to specialty
manufacturer of dental brushes, Microbrush, which possessed the machinery to properly flock
the molded shaft. Cleveland Clinic supported product testing through initial prototype tests
in-house and further testing at an outside lab location. On July 1 2020, the Microbrush test
swabs were FDA-listed and are now available for immediate purchase. From this endeavor,
Cleveland Clinic received a donation of 63,000 swabs for its inventory. The benefit of the
project, however, reaches far beyond Northeast Ohio, with an alternate source of nasal swabs
established for providers nationwide. Read more on nasopharyngeal swab production.
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MAKE Workstream (cont.)
Face Shields
Members of Innovation at Cleveland Clinic also contributed to the enterprise’s collaboration
with Procter & Gamble (P&G) for the production of protective face shields. Alongside
Cleveland Clinic, P&G evaluated an open-source design and expedited the production of a
detachable, refillable face shield with its Cincinnati location’s unique manufacturing capabilities.
In their first shipment, Cleveland Clinic received 18,000 face shields just two weeks after
the initial phone call between the organizations. Face shield deliveries from P&G would
eventually total 350,000. Read more on the collaboration for face shield production.

Intubation Bags
Shortly after the pandemic’s onset, providers found that treating patients with COVID-19 required
an extra level of precaution due to its transmission via respiratory droplets. Anesthesiologists,
in particular, needed to remain vigilant while performing Aerosol Generating Medical Procedures
(AGMPs) such as intubations. This need heightened demand for Cleveland Clinic cardiothoracic
anesthesiologist Sergio Bustamante, MD, to develop the CT Airway Bag – a large, fullydisposable, non-sterile, transparent plastic bag with four circular openings to be accessed
through zippers. The bag creates a “cavity” to surround the head, neck and upper chest of a
patient to maximize caregiver protection during AGMPs. Early designs of the intubation bags
were made possible by the Polymer Core in Lerner Research Institute and think[box] at Case
Western Reserve University. About 100 prototypes were put together by Innovation at Cleveland
Clinic members before the design was sent to Parker Hannifin to improve the manufacturing
processes and streamline production. One hundred bags were stocked in COVID-19 operating
rooms throughout Cleveland Clinic. Dr. Bustamante is collecting feedback from users with
the intent to design a next-generation bag. Both a provisional patent and FDA Emergency Use
Authorization were filed for the device. Read more about the development of intubation bags.

Back to Table of Contents

7

MAKE Workstream (cont.)
HighLine™ Units
Moving intravenous (IV) pumps outside of patient isolation rooms at Cleveland Clinic allowed
for preservation of PPE and reduction in potential exposure for critical care unit medical staff
during COVID-19’s peak. However, issues with effective management of the tangled web of
lines connected to these pumps quickly emerged. To increase patient and caregiver safety
around these lines, inventors Jane Hartman, APRN-PNP-BC, Nancy Albert, PhD, ACNO, and
Innovation at Cleveland Clinic developed and produced a solution known as the HighLine™.
Initially conceived to allow hospitalized children more freedom of movement by preventing
IV lines from dragging on the ground, the innovation was quickly reimagined as an easyto-use system that enables pumps to be placed outside ICU rooms. Working with Lerner
Research Institute’s Medical Device Solutions, Case Western Reserve University’s think[box]
and prototyping partner Protolabs, HighLine™ devices (~500 stems/~30,000 cradles) are
now in use in COVID-19 ICUs across the enterprise. Read more on the HighLine™ solution.

Adjustable Flow Distributors
With inpatient volumes swelling in early 2020, hospitals nationwide faced the threat of
insufficient supplies of ventilators. While it is possible to stretch ventilator usage to treat
more than one patient, guidelines posted in April 2020 maintained it would be unsafe to
do so with current equipment. To help address this potentially grave situation, caregivers
Marc Petre, PhD; Umur Hatipoglu, MD and Rob Chatburn designed a safer approach to
multiplex ventilation – a splitter valve that would allow clinicians to share the airflow between
two patients in a safer, more controlled manner. Initial sketches of the splitter valve were
shared with Parker Hannifin, and within days a working prototype was 3D-printed and handdelivered to Cleveland Clinic for testing. After many rounds of iteration by Parker Hannifin
and Cleveland Clinic staff, a final design was reached by April 15. Currently, Cleveland Clinic
has nearly 200 Adjustable Flow Distributors in stock for internal use, and the solution was
submitted for an FDA Emergency Use Authorization, should other hospitals wish to use them.
Read more about the Adjustable Flow Distributors – a safer approach to multiplex ventilation.
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Additional Efforts
COVID-19 Invention Disclosure
As scientists around the world put their heads together to find innovative solutions to
worldwide PPE shortages and viral transmission issues, our internal inventor base also
brainstormed several lifesaving technologies for COVID-19. From new mask prototypes
to solutions for safer public transit, Cleveland Clinic caregivers submitted COVID-19related Invention Disclosure Forms (IDFs) with the intent to rapidly and scalably provide
protection for caregivers, patients and community members. Read descriptions
of select submissions finding adoption within the healthcare community.

COVID-19 Call Center
With increasing availability and necessity of COVID-19 testing, provider systems were challenged
to balance patient and supply volumes – effectively screening the community while ensuring the
availability of tests for those who desperately needed them. After establishing a set of eligibility
guidelines for COVID-19 tests, Cleveland Clinic’s operations team created a workflow to ensure
that the guidelines were followed for all caregivers and patients of the enterprise. Adoption of
this workflow required the establishment of a headquarters. Innovation at Cleveland Clinic team
members were proud to take on this task. They routed the existing hotline number to the new
headquarters, spread awareness of the initiative, staffed the terminals, implemented a scheduling
system, trained new caregivers and occasionally operated the phone lines themselves. The
team staffing Cleveland Clinic’s call center was instrumental in the enterprise’s successful
distribution of COVID-19 tests. Read more about the establishment of the COVID-19 Call Center.
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Scorecard
Founded in 2000, Innovation at Cleveland Clinic has held
steadfast in its devotion to fostering caregiver innovation for
20 years – as exampled by a full pipeline through time. Find
below our proudest metrics and a mere handful of timestamps
highlighting Innovation at Cleveland Clinic’s involvement
in the enterprise’s historic medical advancements.

Established in

2000

1996 – First Minimally Invasive Aortic
Heart Valve Surgery & Major License
In 1991, Toby Cosgrove, MD, develops innovative valvuloplasty
techniques to repair heart valves. Licensed to Edwards Lifesciences
in 1993 with help from Innovation at Cleveland Clinic, one such
innovation, the Cosgrove-Edwards Annuloplasty System, was a
vast improvement from its predecessor and is still in use today.
Three years later, in 1996, Dr. Cosgrove performs the first
minimally invasive heart valve surgery at Cleveland Clinic.

Licenses

735+

in State Grants

~$200M

2003 – Major Cardiovascular
Commercialization Continues

Spinoffs

Monitized Spinoffs

95

25

In 2003, Innovation at Cleveland Clinic and inventor Patrick McCarthy,
MD, completed the successful license of IP related to the treatment of
asymmetric dilatation in cardiac valves to Edwards Lifesciences. At the
time of this IP creation, annuloplasty rings and bands were designed
for symmetric dilatation. The licensed concept brought about the first
asymmetric ring designed to treat asymmetric dilatation – now known
as Edwards’ Carpentier-McCarthy-Adams IMR ETlogix Annuloplasty Ring.

2006 – Introduction of Novel Left
Atrial Appendage Device

Issued Patents

2000+

Marc Gillinov, MD, and Toby Cosgrove, MD, develop a clip to isolate
the left atrial appendage (LAA) and prevent strokes associated with
atrial fibrillation. Known as the AtriClip device, the LAA management
system was licensed by Innovation at Cleveland Clinic to atrial fibrillation
solutions company, AtriCure. In peer-reviewed publications, the AtriClip
device achieved a successful LAA exclusion rate of 97% on average.
Upwards of 200,000 AtriClip devices have been implanted to date.

Jobs Created

1,400+

2015 – Acquisition of Novel Healthcare
Intelligence Cloud Spinoff

Returned to Inventor

$95M+

Follow on Equity
Investment

$1.4B+

Spun off from the enterprise by Innovation at Cleveland Clinic in 2009,
healthcare intelligence cloud company Explorys was acquired by industry
powerhouse IBM in 2015. Originally inspired by physicians and informatics
leaders, Explorys combined the most powerful healthcare computing
platform in the world with turnkey solutions for clinical integration,
at-risk population management, cost of care measurement and pay-forperformance solutions. The acquisition strengthened IBM’s leadership
position in healthcare analytics and cloud computing, and bolstered its
ability to extract and share deep insights to improve wellness and benefit
patients. In 2018, IBM created a home for the conglomerate in Cleveland.

To view Cleveland Clinic’s full timeline of innovation, leadership and industry novelties, click here.
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Innovations
Innovations grew out of Cleveland Clinic’s deep-rooted commitment to “Patients First” and
our renowned innovative culture. Concentrating in domain portfolios – life science, medical
device, health information technology and delivery solutions – and leveraging caregivers’
passion for medical advancement, Cleveland Clinic Innovations drives patient-centered
solutions to market. Cleveland Clinic Innovations uses a unique approach to assess,
protect, build, test and market the most promising ideas of our 70,000+ caregivers.

Therapeutics & Diagnostics
Cleveland Clinic Innovations is home to a robust pipeline of therapeutic and diagnostic advances,
due in part to a strong relationship with Cleveland Clinic’s world-class Lerner Research Institute.
The Life Sciences domain works closely with all investigators to help translate their findings
into products or compounds that can be licensed to the diagnostic and pharmaceutical
industries. domain works closely with all investigators to translate their findings into products
or compounds that can be licensed to feed the diagnostic and pharmaceutical industries.

2020 Trends

2021 Predictions

›

2020 was a down year for deals in the pharma/life sciences
sector. At approximately $180 billion in value, 2020 deal
value was nearly 50% lower than 2019. COVID-19 put a hold
on many deals as companies pivoted toward the development
of diagnostics, therapies and vaccines for the virus.

›

COVID-19 has drawn attention to the pharma/life science
space, thereby creating an enormous tailwind of opportunity.
The public is increasingly recognizing the novel innovation
generated by life sciences startups, and investors have
a renewed desire to deploy capital in the space.

›

The pandemic was, however, kind to drug developers, with
cash flowing into the sector. Those developing COVID-19
vaccines and treatments made significant gains.

›

›

COVID-19 caused nearly 160 life science clinical
trials to be suspended, but by November 2020,
that number had been reduced to under 50.

A return to a normal level of deal-making in 2021 is expected to
be driven by activity across all sub-sectors and transaction sizes.
Large pharma will continue to use mergers and acquisitions to
achieve scale, as companies look to invest for the long-term in key
therapeutic categories such as oncology and cell and gene therapy.

Despite the environment of 2020, the U.S. FDA green-lighted
more compounds than the year 2019. Over the course of
the year, the agency approved 57 novel medicines with a
fifth-year sales potential of approximately $22 billion
– numbers that hold up well against pre-pandemic years.

COVID-19 accelerated existing sector trends, including investment
in digital tools and data analytics to improve the patient experience,
increase retention in clinical trials and shorten the time from
discovery to market. These trends will continue into 2021.

• The FDA granted these approvals faster than in
2019 – 11.2 months compared to 12.3.

›

COVID-19 prompted a surge in the use of diagnostic tests through
most of 2020, driven by both diagnostic needs for the novel
virus and the demand for remote diagnosis of conditions.

›

Though impacting to a lesser extent than 2020, COVID-19
will continue to disrupt clinical trials. Increases in virtual
and decentralized clinical trials are anticipated.

›

The surge of diagnostic test demand seen in 2020 is
expected to start declining Q2 2021. The use of rapid
diagnostics, however, may benefit from increased
testing in leisure, travel and home settings.

Top Funded Indications for Life Science Deals:
›

Oncology

›

Auto-Infective

›

Platform (Multiple Indications Pursued)

›

Auto-Immune

›

Orphan/Rare

›

Neurology

Back to Table of Contents
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Therapeutics & Diagnostics (cont.)
Domain Profiles:

Robert Fairchild, PhD

License of Urine Biomarker Test for Kidney Transplant Rejection
Robert Fairchild, PhD, joined Cleveland Clinic in 1990 after
graduate education at Miami University and the University of
Missouri and post-doctoral fellowships with the University of
Colorado’s School of Medicine and the National Jewish Center for
Immunology and Respiratory Medicine. Recruited to Cleveland
Clinic to launch a transplant immunology research program, Dr.
Fairchild brought with him extensive knowledge of chemokine
production, leukocyte infiltration, and their roles in immune
response. Thirty years later, Dr. Fairchild leads a lab of 11 team
members within the Lerner Research Institute, studying the role
of immuno-inflammatory processes in acute or subacute T-cell
and antibody-mediated rejection of heart and kidney allografts.
First working in heart transplant biopsy tissue, the team
identified chemokine and chemokine receptor gene expression
that indicated ongoing acute rejection using polymerase chain
reaction. Dr. Fairchild and team worked diligently to develop non-invasive methods to monitor kidney
transplant patients, specifically by identifying markers of rejection through interrogation of RNA
isolated from patient urine. Funded by the National Institute of Allergy and Infectious Diseases, his lab
became a molecular diagnostics core of the Clinical Trials in Organ Transplantation consortium.

The 2020 license of the
In 2015, Dr. Fairchild and his colleague Roslyn Mannon, MD,
platform to Eurofins-Viracor
became aware of a multiplex platform to probe and monitor the
will advance and diversify the
expression of about 800 different genes. Using the platform,
test’s diagnostic ability.
his lab compared urine samples of healthy kidney patients
to the urine of those with biopsy-confirmed acute rejection.
Between the populations, they found marked differences in the expression of specific transcripts found
in urine. Although the transplant rejection biomarker space is crowded, many transplantation market
participants are currently using a three- or four-gene signature for graft rejection diagnosis. In contrast,
Drs. Fairchild and Mannon’s non-invasive assay uses about 20 genes that can accurately distinguish graft
injury from non-injury. Importantly, the assay has the potential to distinguish between a true T-cell mediated
kidney graft rejection event and a BK (polyomavirus) virus infection, which is common post-transplant.
In December 2020, the platform was licensed to Eurofins-Viracor, a diagnostic laboratory company
specializing in infectious disease, immunology and allergy testing for immunocompromised and
critical patients. Dr. Fairchild is actively involved in verifying the assay with Eurofins-Viracor, as well
as advancing and diversifying the diagnostic ability of the test to detect antibody-mediated rejection,
polyomavirus infection and interstitial fibrosis/tubular atrophy. Its ability to overrule current biopsybased diagnostics represents an important advancement for kidney transplant patients worldwide.
Read more about Dr. Fairchild’s research and the license of his urine
biomarker test for rejection in kidney transplant patients.

Back to Table of Contents
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Therapeutics & Diagnostics (cont.)
Domain Profiles:

Vince Tuohy, PhD

Development & License of Breast and Ovarian Cancer Vaccine Technologies
Appointed to Cleveland Clinic’s staff in 1989, inventor Vincent Tuohy,
PhD, has a long history with autoimmune disease. Earning a PhD
from the State University of New York and completing a fellowship
in autoimmunity at Harvard Medical School, Dr. Tuohy developed an
unusual and novel animal model for multiple sclerosis. Resulting in
fame in the field, the model brought Dr. Tuohy to Cleveland Clinic’s
Mellen Center, where his research focus would remain until 2002.
Through conversation with clinicians across the enterprise,
Dr. Tuohy’s attention was drawn to issues like heart
failure, ovarian failure, breast failure, interstitial cystitis
and sudden deafness. Understanding their autoimmune
underpinnings, he was inspired to create mouse models to
increase the understanding of and therapeutic options for
these conditions. Breast and ovarian cancer would become
his new areas of focus, and in 2002, he entered the field
of cancer vaccination. An expert in autoimmune immunology, Dr. Tuohy possessed skills and
insights not widely accepted by cancer vaccine researchers at the time. With all vaccines in the
field intended to treat cancer post-diagnosis, his prophylactic approach held great potential.
Dr. Tuohy’s work is based on a framework known as the retired protein hypothesis, whereby he
targets proteins that are retired from expression in normal tissues with age but are re-expressed in
emerging tumors. In the breast, his technology targets α-lactalbumin – a lactation protein. In the ovary,
his target is a protein domain related to menstruation – the extracellular domain of anti-Müllerian
hormone receptor II (AMHR2-ED). As diseases of aging – with an average age of diagnosis for breast
and ovarian cancer at 61 and 63 years, respectively – vaccinating against the above proteins absent
in normal tissues of older women would likely result
in minimal or nonexistent inflammatory side effects.
An FDA-cleared trial of the
Post-vaccination, it is anticipated that the body would
breast cancer technology is
recognize these proteins when expressed in cancer cells
anticipated to start at Cleveland
and destroy them via the immune system before they
Clinic in the summer of 2021.
have the opportunity to grow into a mature cancer.
Dr. Tuohy and team have seen success with the technology, testing both the breast and ovarian
cancer vaccines in three animal models each. In 2019, Dr. Tuohy licensed his breast cancer
vaccine technology to Anixa Biosciences with the help of Innovation at Cleveland Clinic. In 2020,
his ovarian cancer vaccine was licensed to the same entity. An FDA-cleared trial of the breast
cancer technology is anticipated to start at Cleveland Clinic in the summer of 2021.
Read more about Dr. Tuohy, the anticipated breast cancer vaccine trial
and his most recent technology license to Anixa Biosciences.

Back to Table of Contents
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Therapeutics & Diagnostics (cont.)
Domain Profiles:

Feng Lin, PhD

Development and Proof-of-Concept Testing of Humanized Antibody for Multiple Sclerosis
Complement biologist Feng Lin, PhD, brought his talents to Cleveland
Clinic in 2013 after 15 years at Case Western Reserve University. Joining
the Lerner Research Institute’s Inflammation and Immunity department,
Dr. Lin continued his novel work with the Cluster of Differentiation 6
(CD6) gene and protein – his research focus for nearly a decade.
CD6 has long been known as a marker found on the outer membrane
of T-lymphocytes and some other immune cells. Since its discovery,
however, only a few advances have been made in understanding
its function. Nearly ten years ago, CD6 was identified as a risk
gene for autoimmune diseases, like multiple sclerosis (MS), in
which T-cells attack the body’s own tissue. Research suggested
that CD6 proteins, encoded by the gene and found on the cell
surface, could be a key regulator of said pathologic response –
and therefore a therapeutic target for conditions such as MS.
In light of this discovery, Dr. Lin, alongside colleagues
In 2020, a US patent was granted
David Fox, MD, Chief, Division of Rheumatology, University
for the antibody, and Dr. Lin’s
of Michigan, and Nora Singer, MD, Division Director of
research was spotlighted as a
Rheumatology, MetroHealth, developed the first-ever CD6
key accomplishment in Cleveland
knockout mouse. Without CD6 function, the group found
decreased pathogenic T-cell responses, reduced spinal
Clinic’s State of the Clinic.
cord T-cell infiltration and attenuated disease severity in an
animal model of MS. Furthermore, through development
of CD6 humanized mice, the team identified a mouse anti-human CD6 monoclonal antibody that is highly
effective in treating the MS model without depleting T-cells. Their work was published in Proceedings
of the National Academy of Sciences of the United States of America (PNAS) nearly five years ago.
After identifying the antibody, the team received funding through Innovation at Cleveland Clinic to
humanize it, minimizing its antigenicity. Even after humanization, the group saw the antibody maintain
its high affinity and ability to treat models of autoimmune diseases. With a panel of previously
developed antibodies against human CD6, the lead compound was again tested – this time in mice
expressing human, rather than mouse CD6, on their T-cells. All tests to date have supported the
antibody’s therapeutic potential to treat a variety of human T-cell mediated autoimmune diseases.
In 2020, a U.S. patent was granted for the antibody, and Dr. Lin’s research was spotlighted as a key
accomplishment in Cleveland Clinic President & CEO Tom Mihaljevic, MD’s State of the Clinic presentation. Dr.
Lin and his team’s ultimate goal is to develop a monoclonal antibody therapeutic for patients with MS and other
autoimmune diseases. He is actively working to further support his hypothesis and develop this solution.
Read more about Dr. Lin and the research conducted in his lab.

Back to Table of Contents
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Therapeutics & Diagnostics (cont.)
In Collaboration with Cleveland Clinic’s Lerner Research Institute:

Leveraging Small Company Business Funding
to Advance Cleveland Clinic Technologies
Innovation at Cleveland Clinic and the Lerner Research Institute’s Office of Strategic
Alliances and Technology Development established a new process to advance Cleveland
Clinic technologies. The new process supports the formation of startup companies, a
requirement to compete for over $2 billion in non-dilutive small business funding.
From the Biomedical Engineering department, inventor Vinod Labhasetwar, PhD’s, technology
laid the base for the newly formed AxoNeural Therapeutics – supporting the development
of nanoparticle-delivered drugs for treatment of traumatic spinal cord injury. AxoNeural
Therapeutics was recently awarded its first Phase I Small Business Technology Transfer
(STTR) grant from the National Institutes of Health. Currently in the process of applying for a
second round of funding through the National Institute of Neurological Disorders and Stroke
Cooperative Research to Enable and Advance Translational Enterprises for Biotechnology
Products and Biologics program, Dr. Labhasetwar and his AxoNeural Therapeutics
team are seeking nearly $5 million in non-dilutive funding over the next four years.
In September 2020, two other Cleveland Clinic technology-based startups were formed
with applications filed for Phase I STTR funding. From Inflammation and Immunity
inventor Feng Lin, PhD, Shennong Biotech is developing potential treatments for T-cell
mediated autoimmune diseases, while TETonic Biotech from Translational Hematology
and Oncology Research Department Chair, Jaroslaw Maciejewski, MD, PhD, is developing
potential therapeutics for myelodysplastic syndrome and acute myeloid leukemia.

Vinod Labhasetwar, PhD

Feng Lin, PhD

Jaroslaw Maciejewski, MD, PhD

Back to Table of Contents
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Therapeutics & Diagnostics (cont.)
In Collaboration with Cleveland Clinic’s Lerner Research Institute:

Cleveland Clinic SPARK Program
In 2020, Lerner Research Institute’s Office of Strategic Alliances and Technology Development,
with support from Innovation at Cleveland Clinic, created a new program to select and develop
the enterprise’s most promising medical technologies. Following the SPARK Stanford model,
this program supports technologies with significant clinical care impact, strong intellectual
property positions and projected commercial returns. The program provides funding,
mentorship and education and is sponsored by Amgen, AstraZeneca and ThermoFisher.
SPARK Cleveland Clinic was launched with the release of Request for Applications on
November 9 2020. Multiple applications/technologies were received with focus in therapeutics,
medical devices and health information technology. Each project will go through two rounds
of review – including a pitch presentation – in its consideration for funding. This funding
mechanism provides up to $75,000 per year for up to two years. Cleveland Clinic SPARK is
expecting to fund a maximum of four projects in 2021. The first cohort of funded projects
began in April 2021 and will be managed through milestones with a stage-gate process.

This funding mechanism provides
up to $75,000 per year for up to
two years. Cleveland Clinic SPARK
is expecting to fund a maximum
of four projects in 2021.
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Therapeutics & Diagnostics (cont.)
In Collaboration with Cleveland Clinic’s Lerner Research Institute:

Cleveland Clinic Center for Therapeutics Discovery (C3TD)
Last year, Cleveland Clinic’s Center for Therapeutics Discovery
(C3TD) made significant advancements within a newlyrenovated 6,000 sq. ft. laboratory to support chemistry and
biology programs. This facility is equipped with 12 fume hoods,
3,600 square feet of bench space, a state-of-the-art nuclear
magnetic resonance (NMR) facility, compound registration
Dotmatics database, a Hamilton Verso storage system for
libraries and final compounds, various purification systems and
a liquid chromatography high-resolution mass spectrometry
time-of-flight mass spectrometer. Other significant
resources utilized in this space include chemical libraries
for hit compound generation to support new therapeutic
programs – a recently acquired 50K Diversity library and an
8K Bioactive library collection. Lerner’s legacy collections
include a 1280 compound Library of Pharmacologically Active Compounds, 480 compound
NPT, 80 compound KIL80 kinase inhibitor and a 727 compound NIH Clinical Collections.
C3TD has three main specialty teams: medicinal chemistry, screening and
pharmacology, and structural biology and protein science. Recruiting efforts in
2020 have brought unique and highly specialized talent to the Center.

C3TD has developed a pipeline of new therapeutic products representing all
four of Cleveland Clinic’s research impact areas (Cancer, Heart & Vascular,
Inflammation and Neurological & Vision). The program has already generated
$6.75 million of external funding to help advance these products.
Learn more about C3TD, including its mission, members, research and career opportunities.
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Innovations
Medical Device
Cleveland Clinic has a long history of success in device innovation. Innovations’ Medical
Device team brings years of industry experience in varied fields to the enterprise’s
device pipeline. The domain’s approach is uniquely aligned to give inventors the
resources for successful device conception, protection, development and testing.

2020 Trends

2021 Predictions

› The medical device sector was one of the areas
hit hardest by the pandemic. Canceled and
deferred procedures saw existing revenues
dry up, while the development of new devices
was slowed due to delays in clinical trials.

› 2021 medical device volumes are expected to be
pressured but return to pre-COVID-19 levels around
Q2. Surgical demand backlog continues to build and
should lead to elevated levels of demand in medical
devices in the second half of 2021 and into 2022.

› Substantial decreases in surgical procedures in Q1
and Q2 due to COVID-19 resulted in high medical
device demand throughout the remainder of 2020.

› Capital spending for medical device development
is likely to continue to be under pressure due to
the pandemic’s financial damage to hospitals.

» However, increased COVID-19 cases and
hospitalizations at the end of the year saw
procedures and demand again decline.
Despite the pandemic’s effects, medical device
startup funding topped 2019’s number: $12.8
billion. According to CB Insights, funding
surpassed $19 billion in 2020, with Q4
alone seeing nearly $6 billion raised.

Top Funded Indications
for Medical Device Deals:
› Neurology
› Imaging
› Surgical
› Cardiovascular
› Non-Invasive Monitoring

» Analysts at UBS expect capital spending
budgets will be below pre-pandemic
expectations for spending in 2021. Much of
the focus for hospitals will be on projects
that were delayed due to COVID-19.

Investments will likely remain strong with alternative
care (home/remote care) leading. Virtual and hybrid care
became standard practice in 2020, and more medical
device companies in other health tech subsectors are
expected to expand into the alternative care space.
› Series A and early-stage capital should return in
2021, as several medtech-focused firms raised
new funds. However, due to pressured finances
and risk-aversion, most investments will likely
continue to focus on later-stage mezzanine
deals for medical device firms near-IPO.
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Medical Device (cont.)
Domain Profiles:

Eric Roselli, MD

Option of PHASTER Aortic Stent Graft Device
Eric Roselli, MD, Chief of Adult Cardiac Surgery and Director of the
Aorta Center, came to Cleveland Clinic as an intern in 1997. Through
his training in general and cardiothoracic surgery, Dr. Roselli had the
opportunity to work with the late Roy Greenberg, MD, – a surgeon with
whom he shared interests in treating complex aortic disease. Their
partnership developed as Dr. Roselli honed his endovascular skills,
which was a growing area. Dr. Roselli’s skills remain in heavy practice
today, as he performs approximately 350 minimally invasive aortic valve
repair, complex aorta operations and transcatheter procedures a year.

A collaboration with a
medical device manufacturer
finalized in 2020 will
help bring the PHASTER
technology to market.

Having worked with complex aortic patients for most of his career, Dr.
Roselli has emerged as a leader in the space, highly sought after to
understand best practices. Leveraging commercially available devices,
Dr. Roselli evolved and shared a surgical technique known as BSAFER –
Branched Stented Anastomoses Frozen Elephant trunk Repair. BSAFER
has been in refinement for close to a decade with advancements
over the years, but the development of this method made the need
for a new device clear. Enter PHASTER – the Proximal Hybrid Aortic
Stent Graft for Thoracic Extended Repair. A brainchild of Dr. Roselli,
PHASTER is a novel hybrid stent graft to facilitate easier extended
repair in open aortic arch patients to reduce risk of conventional repair
and expand treatment options to those not otherwise amenable to it.

Dr. Roselli and team made a significant breakthrough with PHASTER
in 2020, as a collaboration was finalized with a medical device
manufacturer to help bring this novel and beneficial technology to market. Through this collaboration, the
team is hopeful that the PHASTER technology will commence an
early feasibility study in the next year. PHASTER will be developed
in parallel with other projects involving the partner. Dr. Roselli also
found success in 2020 with his ongoing BSAFER project, receiving
FDA approval to begin a physician-sponsored Investigational Device
Exemption (IDE) to study the procedure with commercially available
devices. Through his BSAFER IDE (which plans to begin enrolling
patients in 2021), Dr. Roselli and team will be able to continue to
treat patients with this novel approach, as well as use the experience
to help guide requirements for a commercial product. While excited
about these successes, Dr. Roselli explained that treating patients is
always his top priority. He hopes that one day his methods and devices
can be used in other facilities to help patients around the world.
Learn more about Dr. Roselli.
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Medical Device (cont.)
Domain Profiles:

Eric Yudelevich, MD & Andy Williams

GioBey Port Device: A Patient/Provider Collaboration

Eric Yudelevich, MD, is a Primary Care and Internal Medicine physician at Cleveland Clinic, joined the
enterprise in 2017 after completing an Internal Medicine residency in New York City and medical
school in Lomas Anahuac Mexico. Dr. Yudelevich has more than 11 years of diverse experience in the
field. Through his practice, Dr. Yudelevich was introduced to Andrew Williams, a patient who would
become a partner in the development of a technology now known as GioBey. GioBey is a simple
solution to a complex problem related to medical tubing. Its goal is to prevent leakage for patients
with enteral nutrition tubes (such as PEG tubes, J-tubes) or any other type of tube (nephrostomy tubes,
chest tubes, surgical drain tubes, etc.) that connects a cavity in the body with the external world.
GioBey prevents leakage with specialty silicone disks, bumpers, and/or balloons, resulting in
a snug plug. While today’s GioBey device is a result of co-development, early iterations of the
technology were dreamt up by Williams himself. Dr. Yudelevich recalls being impressed by Williams’
creativity and desire to live his life to the fullest, despite his complex medical situation. Both
craving a solution to the disheartening and debilitating leakage issue, the two met frequently
to discuss development logistics. Eventually getting Innovation at Cleveland Clinic involved, the
team has successfully modified the original invention to yield the formal GioBey solution.
The duo created multiple prototypes of GioBey in 2020 and are in the beginning phases of organizing
patient trials to test how the technology performs with different body types, skin types and
conditions. Upon completion of the trials, the team hopes for data that support the technology’s
value for patients beyond Williams. While COVID-19 created a kink in GioBey’s development
timeline, the team remains optimistic about the future with the project timeline revised.
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Medical Device (cont.)
In Collaboration with Case Western Reserve University Engineering:

Jacob Scott, MD, DPhil

Joint Development of PPE Sanitation Device Launching Startup CelerPurus
On March 22, 2020, Jacob Scott, MD, DPhil, Associate Staff with
the Radiation Oncology and Translational Hematology & Oncology
Research departments, returned from a run with an idea he thought
might quell the personal protective equipment (PPE) usage concerns
rapidly spreading through the country. A lab leader with access to
biosafety cabinets, Dr. Scott hypothesized that the cabinets could
be repurposed to decontaminate PPE. He called his lab team to
campus to test this hypothesis. Working through the night, the
group came to the conclusion that the existing tools would not
efficiently decontaminate PPE. The group began brainstorming
other ways to use ultraviolet (UV) light to decontaminate the
hospital’s precious supplies. Word of the efforts reached Ian
Charnas, Director of Innovation and Technology, Sears think[box]
at Case Western Reserve University, who had simultaneously
been looking to fund innovative projects for the eradication of
COVID-19-related challenges. Charnas offered to help fund and
develop Dr. Scott’s then-evolving UV decontamination device.
Dr. Scott and Charnas worked together on a new iteration of the
ultraviolet germicidal irradiation (UVGI) technology at think[box] and
began prototyping almost immediately. Their final product, a chamber
that can decontaminate PPE and other personal items in 60 seconds or
less, is smaller than a water fountain and designed to fit anywhere to
deactivate more than 99.99% of viruses and bacteria with point-of-care
accessibility. The pair filed for joint IP, published their work in the American
Journal of Infection Control and a company, CelerPurus, was created
around the solution. The device can be utilized in medical offices, nursing
homes, labs and other consumer and retail environments – anywhere
convenient and safe decontamination is needed. CelerPurus units have
been piloted around Cleveland and other parts of Ohio and the nation.
Said Gabrielle Blocher, General Manager, CelerPurus, “We’re delighted
to be here filling a need for the healthcare industry and our local and
national communities. Effective and timely decontamination has never
been more relevant – a circumstance CelerPurus is proud to have a
solution for. It’s amazing what a simple collaboration can yield when
both parties share the drive to create value in a time of need.”
Learn more about CelerPurus and its UV-C decontamination solution.
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Innovations
Health Information Technology
Innovations’ fastest-growing portfolio, Cleveland Clinic’s health information technologies
(HIT) are composed of transformative algorithms, applications and platforms to
help diagnose and manage diseases, streamline workflows and enhance patient
experiences, to name a few initiatives. Entering the era of digital health, the HIT team
places focus on technologies to make healthcare more informed and accessible.

2020 Trends

2021 Predictions

› Increases in telehealth utilization during the
pandemic yielded patient and provider behavior
changes. Utilization peaked as an immediate
response to the sedentary lifestyle, but the year
brought telehealth capabilities beyond pure “virtual
visits” – digital pharmacy, remote monitoring, etc.

› Telehealth utilization is expected to decline
somewhat to reach a new (higher-than-before)
baseline. Patients opting out of the COVID-19 vaccine
and those feeling more confident receiving care
from home are just two of many influencing factors.

» New applications of existing digital health
technologies, such as the back-to-work
market, also drove use, as did policy shifts
related to payment for telemedical services.
As a result, funding in the health information technology
domain reached an all-time high in 2020,
surpassing $14B (compared to $8B in 2019).

Building on 2020 payment changes, the new
administration, and an evolving regulatory landscape,
federal grants for virtual care are expected to
increase – further driving HIT development.
• Expanding telehealth into rural communities,
continuing CMS coverage, and establishing
more concrete reimbursement for telehealth
activities are expected to be priorities in 2021.

• 2020 boasted 440 deals in the space, with
an average deal size of $31.5M.
› Before COVID-19, researchers were testing
AI models to read medical images, among
other use cases, yielding mixed results. 2020
became a banner year for AI as its use proved
valuable in developing predictive models for
COVID-19 cases spreading across the country.
Top Funded Indications for HIT Deals:
› On Demand Healthcare Services
› Disease Monitoring
› Fitness & Wellness
› Clinical Decision Support
› Precision Medicine
› Research & Development

› AI/ML’s recent spike in value is anticipated to drive
further clinical integration in the coming years.
› 2020 underscored the need for centralized,
interoperable and efficient data management.
Data-gathering and reporting efforts are not
expected to slow with increasing digital health
utilization and consumerization of healthcare.
› The health tech industry is expected to
continue on its recent trend of mergers,
acquisitions and platform consolidations.
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Health Information Technology (cont.)
Domain Profiles:

Doug Johnston, MD

AR/VR for High-Stress Simulation Training
Douglas Johnston, MD, Vice-Chairman and Program Director of
the Thoracic & Cardiovascular Surgery residency programs at
Cleveland Clinic, joined the enterprise’s Sydell and Arnold Miller
Family Heart, Vascular & Thoracic Institute nearly 13 years ago.
After Harvard Medical School and residencies with Massachusetts
General Hospital and Cleveland Clinic, Dr. Johnston was appointed
at Cleveland Clinic in 2008. Today, Dr. Johnston leads the largest
education program in the country for this specialty, where he and his
colleagues train all stages of residents from all over the world.
Some years ago, Cleveland Clinic’s Thoracic & Cardiovascular
Surgery residency switched from a traditional fellowship track to
an integrated program – the current fastest-growing pathway for
specialty training right out of medical school. Given his position and
success within the residency program, Dr. Johnston has been sought
after for collaborations outside of medicine that focus on the art of
optimal training. In these collaborations, Dr. Johnston and his team
have focused on the use of technology to train for complex real-life
experiences, including rare, expensive or challenging to replicate.
For these situations, Dr. Johnston developed a next-generation training method utilizing virtual reality to
immerse the trainee in a real-world situation with significant alarm noise and representative hustle and bustle
of the team in the operating theatre, as well as to capture intensity levels that require visceral decision
making. The process improves a trainee’s response to stressful events during medical procedures.
In 2020, Dr. Johnston and his team concluded a two-year pilot program with the United States Navy. Recreating
extremely challenging simulations and bringing the technology to its users, the platform solution created
opportunities for training anytime, anywhere, with smaller groups of users. Additionally, the team developed a
virtual operating room environment filmed with photogrammetry. This new environment was built in a game engine
with a relatively primitive scenario to provide a basic training option for new residents. Upon completion, residents
were run through the situation to evaluate sight locations, stress levels and outcomes to fuel the next iteration.
All information gathered through the project’s history is informing the future selection of a collaboration partner.
The ultimate goal is to create an affordable library of simulations available for training in multiple professions.
Though a well-established project, Dr. Johnston and
his team faced a new hurdle during the pandemic – inperson collaboration. Commercialization challenges
presented themselves in the absence of required group
work. The challenge, however, sparked the realization
of a new teaching path. The team began thinking of
ways to develop an inexpensive, distributable solution
that could deliver content in a multi-person simulation
without requiring participants to be in the same room.

In 2020, Dr. Johnston and his team
concluded a two-year pilot program
with the United States Navy.
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Health Information Technology (cont.)
Domain Profiles:

Robyn Busch, PhD & Darlene Floden, PhD
The BACH Cognitive Assessment

Robyn Busch, PhD, joined
Cleveland Clinic’s Neurological
Institute in 2005 after
completing graduate education
at the University of Cincinnati,
an internship at James A. Haley
Veterans Hospital and a postdoctoral fellowship with Cleveland
Clinic. Dr. Busch is a clinical
neuropsychologist who specializes
in epilepsy and the current
Section Head of Neuropsychology
at Cleveland Clinic. Darlene
Floden, PhD, received her
appointment to Cleveland Clinic’s
Neurological Institute in 2007
after completing graduate
education at the University of Toronto and a fellowship at Toronto Western Hospital. Specialized in
deep brain stimulation, Dr. Floden is a current clinical neuropsychologist for the enterprise.

Their novel technology is
applicable for patients 18+,
making it the first screening tool
appropriate for younger patients.

Most of Dr. Busch’s research and clinical work focuses on
patients with seizure disorders with pharmacological resistance
who require surgery to treat their epilepsy, while Dr. Floden
researches clinical outcomes of functional neurosurgery in
movement disorders. Though from varied backgrounds and
interests, the two caregivers share a common passion –
improving access to care, specifically in the cognitive arena.

In 2016, Drs. Busch and Floden joined forces to develop a novel computerized cognitive test to screen adults
for cognitive impairment. Born from research, clinical focus and the shared passion, the two are on a quest
to assist their fellow clinicians with a powerful, integrated tool for cognitive evaluation. Accessible on a tablet,
Drs. Busch and Floden have created a patient-administered assessment (known as the Brief Assessment
of Cognitive Health, or BACH) where results are automatically funneled to a patient’s electronic medical
record (EMR). Optimizing the interface with the EMR, the team’s goal is to facilitate cognitive screening in
population health and provide clinicians with objective cognitive data to aid treatment decisions. The tool
is multifaceted, not only screening cognition, but offering insight into common non-neurologic factors that
may contribute to cognitive problems: depression, sleep difficulties and stress. Their novel technology
is applicable for patients 18+, making it the first screening tool appropriate for younger patients.
Drs. Busch and Floden continue to expand their technology. The team is developing a web-based version of
the tool and exploring interactions with other technologies for the most informed triage of patients. Discerning
the right path forward for each patient, the BACH platform is increasing timely access to cognitive assessment
for those who need it and providing the opportunity for improved outcomes in a highly complex field.
Read more about Drs. Busch & Floden.
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Health Information Technology (cont.)
Domain Profiles:

Tony Helton & Bob Gross

Finding New Uses for Robotic Process Automation (RPA)
After beginning his career as
a financial analyst at KeyBank,
Bob Gross joined Cleveland
Clinic’s finance team in 2008,
understanding that technology
would lend a competitive
advantage in healthcare as it
had in financial services. During
his time with the enterprise,
Gross has served on the
financial planning team, leading
the annual budgeting process,
and worked in the enterprise
analytics group, onboarding
data visualization tools like
Tableau. Currently, Gross
is the Senior Director of Revenue Cycle Management Transformational Initiatives in finance. His colleague,
Tony Helton, joined Cleveland Clinic nearly two decades ago in the pain management department.
Helton would eventually transition to finance, where he continues to serve as the Executive Director,
Revenue Cycle Management & Continuous Improvement. In his role, Helton oversees digital pieces
spanning from patient forward registration to back-end processing and collection of funds.

Combined with upskilling caregivers
to become citizen developers,
their automation methodology
is truly transformational.

Bob Gross and Tony Helton’s experience at the intersection
of finance and technology led the pair to develop a solution
poised to transform operational work functions at Cleveland
Clinic. Creating Cleveland Clinic’s “method” for adopting
hyper-automation, their technology includes the application
of unattended automation, digital assistants, AI-enabled
robotics and process mining/data harvesting – better
known as robotics process automation, or RPA. Combined
with upskilling caregivers to become citizen developers,
their automation methodology is truly transformational.

The primary goal in establishing an RPA program for the enterprise is to build extensive automations that can
autonomously eliminate the need for human intervention in digital processes. This goal is closely aligned with
the automation industry overall, striving to automate processes end to end and free workers for meaningful
rather than tedious tasks. Currently, the team is building automations to optimize workflows that caregivers
follow during telecommunications with insurers or patients. The RPA technology also proved useful in the
triaging and scheduling of patient testing during the peak of COVID-19. Moving into 2021, the team continues
to evaluate other interfaces where the technology could add value. Ultimately allowing caregivers to focus on
their work’s cognitive, emotional and communicative properties, RPA will undoubtedly make its way into more
clinical and administrative settings – increasing productivity at Cleveland Clinic and throughout the industry.
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Innovations
Delivery Solutions
In addition to the transfer of traditional technologies, Innovations translates
Cleveland Clinic-generated know-how – including programs, processes, documents,
management tools and more – to revolutionize healthcare delivery within other
institutions. Such is the responsibility of the Delivery Solutions workgroup.

2020: The Year of the Nurse
The World Health Organization (WHO) declared 2020 “The Year of the Nurse and Midwife,” and
nearly immediately, the sentiment proved to be true. As society and health professionals of all
specialties and licenses worked to manage the devastating COVID-19 pandemic, the heroic efforts
of our nurses were apparent and appreciated. We recognize and thank our nursing caregivers for
their unwavering support of Cleveland Clinic and steadfast devotion to the patients we serve.
In this 2020 Annual Report, we reflect on the statements made by the WHO and the
American Nurses Association Enterprise at the turn of the year. “The Year of the Nurse”
was set to celebrate the profession by amplifying and promoting the vital role of nurses in
the transformation of global healthcare. This feat was to be accomplished through plans
to engage nurses, thought leaders and consumers to promote nursing excellence, infuse
leadership and foster innovation. Though the pandemic may have overshadowed non-traditional
nursing contributions in 2020, it did not break the innovative spirit inherent in our nursing
caregivers. Rather, it amplified their desire to find better, more efficient ways to deliver
superior care. Here we celebrate the nursing innovation that found its way through these
trying times and look forward to enhanced nursing insight on the other side of COVID-19.
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Delivery Solutions (cont.)
Featured Projects:

Structured Innovation – Pilot with Nursing Institute
Innovation at Cleveland Clinic’s INVENT® process is powered by its “I” stage – idea submission.
Through an invention disclosure form, ideas are disclosed to the office by Cleveland Clinic
caregivers. To effectively broaden the scope of invention, the office has initiated a process
known as Structured Innovation. With the intent to expand the INVENT process to include problem
discovery, track big ideas and emerging needs and enable cross-discipline collaboration, Structured
Innovation is positioned to become an inclusive, deliberate and repeatable capability.
In 2020, through the Delivery Solutions group, alongside Cleveland Clinic’s Market Research & Insights
team, the process was piloted with the Stanley Shalom Zielony Institute for Nursing Excellence.
Phase I of the project included a survey of 22,000+ nursing and support staff to identify problems
encountered on the job that could be solved with an innovative medical device, technological
enhancement or improved workflow. After initial research and collection of approximately 2,000
problems, a second survey was administered to prioritize the problem areas, and 11 themes emerged
as targets for innovation. The Steering Committee, composed of executive leaders in the Nursing
Institute and Innovation at Cleveland Clinic, selected the theme to be considered for ideation.
Setting the overall strategy, launching the nursing
pilot, and completing the research phase in 2020,
Structured Innovation will continue into 2021,
where idea generation and solution development
are the focus. While developed and piloted in
collaboration with the Nursing Institute, Structured
Innovation will become a capability that Innovation
at Cleveland Clinic can offer all clinical institutes
and departments within Cleveland Clinic.

Project Stats:
•
•
•

Survey of 22,000+ nursing and support staff
2,000 problem areas identified
11 themes emerged as targets for innovation
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Delivery Solutions (cont.)
Featured Projects:

Inaugural Nursing Innovation Fund
From 2015 to 2019, idea submission from the Nursing Institute at Cleveland Clinic quadrupled
– with a 43% increase between 2018 and 2019 alone. The Nursing Institute has risen to be
within the top five institutes disclosing inventions – data our team felt warranted increased
efforts in product development. Placement on the front lines of patient care provides nurses
the unique ability to see first-hand what works and what doesn’t when it comes to healthcare
solutions. To give our nursing colleagues the ability to prototype and eliminate barriers
to invention, increased funding was committed to a selection of their ideas in 2020.
Historically, idea submissions from the Nursing Institute have been closed due to lack of intellectual
property. Given the low-cost nature of the solutions in question, however, filing for patents is often
not best practice. To prevent premature closure, and get low fidelity prototypes into the hands of
nurses for trial by fire and real-time iteration, Innovation at Cleveland Clinic launched the Nursing
Innovation Fund. The purpose of this fund is to provide the Nursing Institute with dollars earmarked to
prototype certain inventions that will be trialed by nurses to determine the efficacy of the product.
Receiving a technology development investment to launch
the fund in 2020 and working closely with Cleveland
Clinic’s Medical Device Solutions engineers, the team
was able to reach the prototyping phase in five out of
the six projects selected for funding. Given its value to
the development of nurse practice and the enterprise,
the team plans to build on the progress made in 2020
with a renewal of the Nursing Innovation Fund in 2021.

To give our nursing colleagues the
ability to prototype and eliminate
barriers to invention, increased
funding was committed to a
selection of their ideas in 2020.
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Delivery Solutions (cont.)
Featured Projects:

Digitization of Communicate with H.E.A.R.T.®
The Communicate with H.E.A.R.T.® program is a
comprehensive service excellence program, infused with
empathy, that provides expected service behaviors and
a service recovery model. This model was developed by
healthcare professionals for healthcare professionals,
and is designed to be customized and integrated into
an organization’s culture. Supported by practical and
easy-to-remember tools, Communicate with H.E.A.R.T.
serves as the foundation of Cleveland Clinic’s delivery
of service excellence. An Innovation at Cleveland Clinic
project for over ten years, Communicate with H.E.A.R.T.
benefits both employees and patients while impacting
employee engagement and patient satisfaction.
Communicate with H.E.A.R.T. training is delivered on a regular basis throughout Cleveland
Clinic, and every client who has licensed the program. In an effort to stay current, increase
the program’s reach and react to the climate of 2020, Communicate with H.E.A.R.T. went
digital. The program was converted to a series of virtual resources so organizations could
continue to infuse empathy into their culture in a time of heightened caregiver stress.
Learn more about the Communicate with H.E.A.R.T. program at Cleveland
Clinic and opportunities to implement in your organization.
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Delivery Solutions (cont.)
Featured Projects:

Instrument Standardization Process
Hospitals nationwide have thousands of unique instrument trays that take
up valuable space and are extremely costly. Many trays are cluttered with
rarely used instruments that are there “just in case.” The problem can be
particularly acute in large health systems like Cleveland Clinic. With more
than 66,000 instruments processed daily (approximately 2 million per
month) across the enterprise’s northeast Ohio locations alone, diverse,
growing instrument sets limit our clinicians’ ability to be the best stewards
of resources. To decrease variability, eliminate waste, free up storage
and improve quality control, a select team within Surgical Operations
and Surgical Nursing at Cleveland Clinic was tasked to standardize
surgical instrument sets, by procedure, across the entire enterprise.
To accomplish this task, it was critical to assemble the right team, and
surgeons, surgical technologists, clinical nurses, sterile processing
technicians and nurse managers for each particular service line were engaged. Different personalities and experiences
lent different perspectives, ensuring that the new ”standard” would work for every procedure, regardless of where it
was performed. Within 15 months, the team reviewed 3,683 trays, decreased content per tray by 30%, removed 51,419
instruments, eliminated 672 unique trays and reduced new instrument spend by 19% at Cleveland Clinic’s main campus.
A secondary opportunity – one the team had
not considered in the beginning – was the
fate of instruments that would be removed
from the trays. The standardization team
created an instrument depot where the extra
instruments could be stored and redeployed
when a similar instrument became unusable.
Redeployment of these instruments has
resulted in new instrument purchase savings
of more than $4 million for the enterprise.
Largely rolled out in 2019 and 2020, Cleveland
Clinic’s instrument standardization process
has inspired much of the organization to
become lean – including Cleveland Clinic
Florida. The team has repeated the process
for similar savings at other regional hospitals.

Project Stats (within 15 months, the team):
•
•
•
•
•

Reviewed 3,683 trays
Decreased content per tray by 30%
Removed 51,419 instruments
Eliminated 672 unique trays
Reduced new instrument spend by 19% at Cleveland Clinic’s main campus

Back to Table of Contents

30

Delivery Solutions (cont.)
In Collaboration with Cleveland Clinic’s Philanthropy Institute:

Community & Branded Mask Initiatives
Through 2020, while efforts to make
and acquire masks for frontline
workers demanded attention, our
enterprise felt it important to not
let community protection fall by
the wayside. Several collaborative
Cleveland Clinic initiatives were
launched in 2020 to provide
effective, durable and stylish mask
options to protect the community
while allowing an opportunity
for consumers to give back.
One such collaboration involved global manufacturer of healthcare, hospitality and
consumer products, Standard Textile, who led the urgent charge to increase production of
PPE in early 2020. Standard Textile’s and Cleveland Clinic’s respective innovation teams
collaborated to design a non-medical face mask, which bore the inspirational message
“HOPE,” inspired by Hope Hospital, the temporary hospital established in the Sheila
and Eric Samson Pavilion on the Health Education Campus of Case Western Reserve
University and Cleveland Clinic in April 2020. Standard Textile is donating the majority
of profit from face mask sales to support COVID-19 research at Cleveland Clinic.
An additional mask option came by way of collaboration with Virgil Abloh and Off-White™ and
Los Angeles-based Suay Sew Shop. Featuring high filtration and breathability, neon contrasthued binding with adjustable ear loops, a meticulously crafted contoured face covering and
compostable packaging for shipment, the mask provided conscious, high-end protection. To
test the masks’ material and degree of breathability, Cleveland Clinic worked with an outside
lab. Testing showed that the breathability and particle filtration were high performing. Even
after 20 washes, the masks continued to perform at a high level of efficiency. All proceeds
from the sale of the Virgil Abloh/Off-White™/Suay mask were directed to support COVID19-related research at Cleveland Clinic’s Center for Global and Emerging Pathogens.
Both masks were released for purchase in December 2020. Learn more about the Virgil Abloh/
Off-White™/Suay and Standard Textile HOPE masks, and explore opportunities for purchase.
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Ventures
Cleveland Clinic Ventures (CCV) builds and invests in high-performing startup
companies that address organizational priorities and healthcare white space
opportunities. Cleveland Clinic Ventures’ portfolio companies are developing and
commercializing transformative solutions that will lead to improved patient outcomes,
reduced costs and improved experiences for patients and caregivers alike.
In 2020, three new companies were formed in collaboration with Cleveland Clinic’s Lerner
Research Institute (see pg. 14) with founding research and innovation from Cleveland Clinic:

AxoNeural Therapeutics –

Developing nanoparticle-delivered drugs for the treatment of traumatic spinal cord injury.

Shennong Biotech –

Developing treatments for T-cell mediated autoimmune diseases.

TETonic Biotech –

Developing therapeutics for myelodysplastic syndrome and acute myeloid leukemia.

Several CCV companies received new funding:

Series A
Joint Venture
Series Seed
Series Seed
Series A

Series Seed

Series Seed
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Portfolio Milestones
Centerline Biomedical
Founded in 2014, Centerline Biomedical pioneered an IntraOperative Positioning System (IOPS) platform technology
that enhances visualization and navigation across a range
of endovascular procedures, while reducing exposure to
harmful radiation for patients and physicians. After receiving
510(k) clearance from the FDA for their flagship IOPS product
for endovascular interventions in the descending aorta in
2019, the company completed the first in a series of clinical
cases in the United States in May 2020. In December 2020,
Centerline Biomedical completed the first surgical case in
its MOTION multicenter prospective clinical study, which will
be used to support the company’s submission for market
clearance in Europe and other international markets. Read
more Centerline Biomedical and its newly launched trial.

Cleveland Diagnostics
Cleveland Diagnostics is a biotechnology company with
proprietary first-in-class technology and reagents, which enable
the development of highly efficacious and affordable tests,
initially focused on the early detection of cancer. In 2019,
Cleveland Diagnostics received FDA Breakthrough Device
Designation for its novel prostate cancer diagnostic test
and published a multicenter IsoPSA® clinical validation study
demonstrating improved accuracy over the gold standard
prostate-specific antigen, or PSA. In July 2020, Cleveland
Diagnostics initiated commercial and clinical operations,
offering IsoPSA® on a limited basis through physicians in
Cleveland Clinic’s Glickman Urological & Kidney Institute. A
health economic analysis published by the company in late
2020 found the IsoPSA® technology significantly reduces
unnecessary prostate cancer biopsies and costs. Learn more
about Cleveland Diagnostics and their recent publication.
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Portfolio Milestones (cont.)
NeuroTherapia
NeuroTherapia is a clinical-stage biotechnology company
founded from Cleveland Clinic technology in 2015. The
company is developing novel therapies that decrease
the neuroinflammation associated with diseases such
as neuropathic pain and Alzheimer’s disease. In 2020,
NeuroTherapia announced the completion of a Phase 1a
first-in-human clinical trial of its lead compound, NTRX07. The study was a single ascending dose clinical trial
carried out in healthy volunteers, in which NeuroTherapia
observed a lack of dose-limiting toxicity and side effects,
giving confidence that the product will be safe for use in
patients following longer-term administration. Read more
about NeuroTherapia and its Phase 1a study results.

VisionAir Solutions

VisionAir Solutions is a Cleveland Clinic spinoff company
that designs and commercializes 3D patient-specific silicone
airway stents. Eliminating the need for onsite modification, the
production of prescribed stents for patients by interventional
pulmonologists is redefining airway care. After receiving 510(k)
clearance from the FDA of their patient-specific airway stents
in October 2019, the company launched commercialization
in 2020 and successfully placed stents in the United States
and Europe. Learn more about VisionAir Solutions.
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Partnerships
Cleveland Clinic Partnerships (CCP) combines brand strength and internal capabilities with
those of strategic external stakeholders. Cleveland Clinic Partnerships accelerates the
deployment of patient-benefitting technologies through opportunities in co-development, coinvestment and shared risk and returns while creating diversification in the organization’s
revenue stream. Establishing and maintaining strategic partnerships, CCP leverages the core
strengths of each entity to ensure long-term growth and rapid development of initiatives.
Featured Projects:

The Clinic by Cleveland Clinic
2019’s Annual Report highlighted an important joint venture for Cleveland Clinic – a collaboration
with global digital health leader Amwell. Delivering educational second opinions virtually via
Amwell’s telehealth platform, with a focus on comprehensive, specialty and high-acuity cases, the
venture has given individuals direct access to the unrivaled expertise of more than 3,500 worldrenowned Cleveland Clinic providers. For use with patients both in the U.S. and internationally,
the platform allows for convenient online access to second opinions from Cleveland Clinic
physicians across more than 550 advanced subspecialties. Together, Cleveland Clinic and Amwell
are bringing a reliable, virtual option to more individuals in search of second opinions.
The joint venture was formed and announced in October 2019, with the leadership appointed and
movement into the Global Cardiovascular Innovation Center incubator space following shortly after. The
company has since launched its official brand and website around its new name, The Clinic by Cleveland
Clinic. A record number of virtual expert second opinions were delivered in 2020, more than doubling the
average of the past nine years. Of the individuals who received second opinions, 27% converted to care
at Cleveland Clinic, and the company improved case turnaround time from 41 to 12 days vs. the legacy
MyConsult second opinion program. “We are proud of the impact we are making for people dealing with
complex medical conditions,” said Frank McGillin, CEO, The Clinic by Cleveland Clinic. “Through leadingedge digital technology, we can unlock access to the world’s best expertise for patients around the globe.”

“

We are proud of the impact we are making for people dealing with complex
medical conditions. Through leading-edge digital technology, we can unlock
access to the world’s best expertise for patients around the globe.
- Frank McGillin, CEO, The Clinic by Cleveland Clinic

With telehealth a key part of Cleveland Clinic’s growth strategy to double the number of patients
served in the next five years, the venture’s progress is both timely and constructive.
Learn more about The Clinic by Cleveland Clinic and its solutions for employers and health plans.
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Partnerships
Featured Projects:

Product Validation for Digital Migraine Platform
A migraine is more than the occasional pressure headache. It’s a neurovascular disorder
associated with dysfunction of the cerebral nerve cells and blood vessels that affects
more than 38 million people in the U.S. – an estimated 12% of the adult population. For
this debilitating condition, Innovation at Cleveland Clinic is exploring a solution.

“

We are in the middle of product validation that, if successful, has the potential to be
transformative in the way we monitor and manage migraines. Such innovations present
crucial opportunities for more efficient population health management and further highlight
our continuous efforts to optimize our healthcare digitization platforms. The opportunity
to give these individuals increased insight and control as it relates to the condition they
suffer from is tremendous – we’re looking forward to the next phases of this project.
- Emad Estemalik, MD, Section Head, Headache Medicine,
Center for Neuro-Restoration, Cleveland Clinic

A digital migraine management platform developed by a leading pharmaceutical industry
member, the innovation allows individuals to understand and take control of their migraines
through the collection and analysis of digital biomarkers and trigger data. Providing personalized
recommendations to take action, the platform gathers insights in the background, integrating
seamlessly with patient and provider workflows. With information related to things like
medication adherence, sleep, weather and blood pressure, providers are receiving data to
optimize treatment, while migraine patients are able to take more control of their lives.
With the contract signed in October 2019, Innovation at Cleveland Clinic used 2020 to work alongside
the company for continued product development and the outline of a product validation study to
observe the tool’s effect on patient and provider satisfaction. The solution will be piloted on 200
migraine patients with enrollment starting in 2021. Data from the study will be used to build out a
commercialization case for the technology. Said Emad Estemalik, MD, Section Head, Headache Medicine,
Cleveland Clinic’s Center for Neuro-Restoration, and clinician project lead, “We are in the middle of
product validation that, if successful, has the potential to be transformative in the way we monitor
and manage migraines. Such innovations present crucial opportunities for more efficient population
health management and further highlight our continuous efforts to optimize our healthcare digitization
platforms. The opportunity to give these individuals increased insight and control as it relates to the
condition they suffer from is tremendous – we’re looking forward to the next phases of this project.”
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Partnerships
Featured Projects:

Collaboration for Next-Gen Medical Education
A top-tier academic medical center, Cleveland Clinic is well known for its ability to produce some
of the best and brightest medical minds. Due in part to its Lerner College of Medicine (CCLCM),
a program of Case Western Reserve University’s (CWRU) School of Medicine, Cleveland Clinic
trains its students to become physician-investigators – integrating basic science, research
and clinical medicine. In 2019, Cleveland Clinic and CWRU opened the new Health Education
Campus, where medical, nursing, dental medicine and physician assistant students are able
to engage in collaborative, inter-professional learning for true diversity of experience.

“

Using these programs during the pandemic has shown they are effective and
economical in nature. We must not waste this opportunity to make a major modification
in our old-fashioned curriculum delivery ways. This is the future of education.
- Jim Young, MD, Executive Medical Director, Academic Affairs, Cleveland Clinic
In addition to its multifaceted learning environment, Cleveland Clinic’s ability to seamlessly blend routine
medical knowledge and forward-thinking approaches comes by way of the innovations it’s integrated
throughout the learning process. Of the most recent and notable, is the transition of CCLCM’s anatomy
curriculum into an immersive, 3D augmented reality experience. In collaboration with an industry-leading
3D content provider, Cleveland Clinic has provided its students an interactive, next-gen education tool to
learn anatomy more efficiently. With the solution, students are able to take their education outside of the
cadaver lab to better understand the nuances of both normal human anatomy and various disease states.
Several years in the making, Cleveland Clinic’s initiative for enhanced education continues to
evolve as the team works to validate the need for this technology in the medical education
market. Piloting the solution it has developed at another medical school, Cleveland Clinic
and its partner hope to see better information retention and improved user satisfaction
among students. Currently, the group is evaluating commercialization models for the
technology, including, but not limited to, the possibility of company formation.
Said project lead, James Young, MD, Executive Director, Academic Affairs at Cleveland Clinic,
“Using augmented and virtual reality for curriculum delivery, with particular focus on anatomic
issues, has revolutionized how we can educate students at every level – in undergraduate
healthcare delivery, Graduate Medical Education and Continuing Medical Education programs
alike.” Dr. Young continued, “Using these programs during the pandemic has shown they are
effective and economical in nature. We must not waste this opportunity to make a major
modification in our old-fashioned curriculum delivery ways. This is the future of education.”
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Programming
2020 Medical Innovation Summit
Cleveland Clinic’s 2020 Medical Innovation Summit (MIS2020) was its most relevant
and accessible yet, delivering virtually a full day of complimentary content. With topics
like healthcare investment, data privacy, digital health integration, rapid pharmaceutical
development and more, MIS2020 held conversations most requested by healthcare
innovators, and those required to understand the necessity of innovation to achieve
superior care for patients worldwide. The Summit’s emphasis on digital transformation
brought powerful conversations as they relate to the weight and possibility that distance
health initiatives carry. Its integration of perspectives in light of COVID-19 made the event
a requirement for those looking to understand the current healthcare landscape.

“

I think we’ve seen time after time
that it’s risky to go slow. This is the
moment. The technology is here.”

– Safra Catz, CEO, Oracle

With its virtual delivery, the Summit distributed content to its 3,651 attendees in 44 states and 57
countries. With more than 800 messages sent in the “Community” as part of MIS2020’s virtual
networking, the Summit forged relationships between attendees in light of its virtual format.
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Programming
2020 Medical Innovation Summit
The event’s lineup of more than 60 speakers hailed from every corner of the
health ecosystem, providing diverse perspectives. The roster included two
dozen Cleveland Clinic experts of varied specialties from across the enterprise
– including Cleveland Clinic London and Cleveland Clinic Florida.

“

There is great opportunity [in
healthcare]. We need to make sure
we resist the urge to go backward.

– Steve Glass, CFO,
Cleveland Clinic

“

No one company is going to solve all of these issues. There’s so
much innovation and opportunity to dramatically improve health…
we’re going to need to work across organizations and partnerships
to deliver on these opportunities and create this value proposition.

– Paul Muret, VP Product & Engineering, Google

Learn more about MIS and download the event’s sponsorship prospectus here.
Save the date for MIS2021 – October 11-12 2021.
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Programming
Top 10 Medical Innovations for 2021
Gene Therapy for Hemoglobinopathies

01.

Latest research in the hemoglobinopathy space has brought an
experimental gene therapy, giving those with hemoglobinopathies
the potential to make functional hemoglobin molecules.

Novel Drug for Primary-Progressive Multiple Sclerosis

02.

A new, FDA-approved therapeutic monoclonal antibody with a novel target
is the first and only MS treatment for the primary-progressive population.

Smartphone-Connected Pacemaker Devices

03.

Earning its place amid other new innovative medical technology
are Bluetooth-enabled pacemaker devices to remedy the issue of
disconnection between patients and their cardiac treatment.

New Medication for Cystic Fibrosis

04.

A new, FDA-approved combination drug is providing CF relief
for patients with the most common CF gene mutation –
estimated to represent 90% of individuals living with CF.

Universal Hepatitis C Treatment

05.

A new, approved fixed-dose combination medication has
vastly improved hepatitis C treatment – showing more
than 90% effective for hepatitis C genotypes 1-6.
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Programming
Top 10 Medical Innovations for 2021
Bubble CPAP for Increased Lung Function in Premature Babies

06.

Unlike traditional mechanical ventilation, b-CPAP is a non-invasive
ventilation strategy – delivering continuous positive airway pressure
to newborns to maintain lung volumes during exhalation.

Increased Access to Telemedicine through Novel Practice
& Policy Changes

07.

08.

An increasingly virtual care model and heightened consumer
adoption of telemedical practices in COVID-19 came by way of
fundamental shifts in policy at government and provider levels.

Vacuum-Induced Uterine Tamponade Device
for Postpartum Hemorrhage
Vacuum-induced uterine tamponade devices represent another minimallyinvasive, low-tech tool for clinicians to battle the complication.

PARP Inhibitors for Prostate Cancer

09.

Known for their success in women’s cancers, two PARP inhibitors have
been approved to delay the progression of prostate cancer in men.

Immunologics for Migraine Prophylaxis

10.

Actively prescribed in 2020 with no signs of slowing adoption in
2021, this new FDA-approved class of medication for migraine
sufferers is helping countless individuals reclaim their lives.
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Programming
Transformation Tuesdays & Health Amplified
The Summit’s most important feature is its emphasis on continued engagement. With the
successful launch of separate, but related, yearlong programs – Transformation Tuesdays
live webinar series and Health Amplified podcast – Innovation at Cleveland Clinic has
developed the ability to successfully sustain conversations for the evolution of healthcare.
A virtual live webinar series committed to bringing relevant,
original content to the world’s audience of healthcare
innovators, Cleveland Clinic’s Transformation Tuesdays
increases access to our network of key thought leaders with
insight into the future of care delivery. Launched in July 2020,
select Tuesdays of every month became transformative, as
defined by the ensuing collaboration with diverse decisionmakers to discuss healthcare’s big problems, big solutions
and ever-widening opportunities. With monthly content themes,
2020’s Transformation Tuesday sessions tackled telehealth,
artificial intelligence, augmented and virtual reality, value-based
care, robotics, and investment and the startup industry.
A Cleveland Clinic podcast about innovating, venturing and amplifying
powers of healthcare change through strategic business and
product development, Health Amplified also saw its initial release in
2020. The podcast’s listeners gain knowledge of healthcare’s latest
trends, areas of opportunity and up-and-coming health solutions
through Cleveland Clinic’s network of dynamic thought leaders.
With seven episodes released in 2020, executive and clinician
hosts Will Morris, MD, and Akhil Saklecha, MD, and their guests
explored topics like corporate giving and philanthropic efforts
during a pandemic, the importance of nursing innovation, endless
advancement opportunity in women’s health, international innovation
and supply chain efforts to keep caregivers and patients safe.
Learn more about Transformation Tuesdays and Health Amplified, watch/listen On Demand
and tell us who and what you’d like to hear in future episodes and installments.
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Celebrating Innovation
An innovative culture that runs deep within the organization is a feature of which Cleveland
Clinic is exceedingly proud. Guided by our enterprise mission to continue to improve the care
our patients receive, innovation is happening at every clinical and administrative level. From this
innovation comes ground-breaking research, inventorship and marketable technology with the
power to revolutionize healthcare. Since our founding in 1921, our caregivers have displayed
innovation in their care and their work, and in 2000, the enterprise bolstered its devotion to the
ideal with the establishment of a dedicated commercialization arm: Innovation at Cleveland Clinic.
Celebrating Innovation each year allows us to take a deep dive into remarkable
caregiver achievements in the areas of health information technology, medical
device, life science and delivery solutions. Each category allows a closer look at
domain experts leading the innovative charge in their respective fields. Nominations
for each award explore the impact of the nominee’s idea and the efforts made to
bring their science off the paper, into a lab and closer to the hands of patients.
Innovation is a journey, from initial disclosure and protection of intellect, to the ultimate
licensing and commercialization of an idea. With 2020’s Celebrating Innovation Campaign,
we congratulated all our caregivers who participated in this journey in 2019, and celebrated
a select few for their outstanding contributions to medicine and the healthcare ecosystem:

Outstanding Innovation in Health Information Technology

Jay Alberts, PhD
for his emphasis on access to care and
use of virtual reality technology for realistic
observations in Parkinson’s disease patients.
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Celebrating Innovation
Outstanding Innovation in Medical Device

Vinod Labhasetwar, PhD
for his work pushing the boundaries of
nanoparticle technology and its influence
in sustained, targeted drug delivery.

Outstanding Innovation in Therapeutics & Diagnostics

Dianne Perez, PhD
for her 30-year career with alpha-1 adrenergic
receptors and their role in the development of a drug
for increased cognitive function in Alzheimer’s disease.
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Celebrating Innovation
Outstanding Innovation in Delivery Solutions

Nate Hurle & Lisa Yerian, MD
for their innovative concept of
tiered daily huddles, laying a
foundation for cohesive care and
elevated insight enterprise-wide.

Young Innovator Award

Feixiong Cheng, PhD
for his work applying systems biology technology
and network medicine methodologies to predict drug
targets and understand mechanisms of disease, coupled
with his overall research progress at a young age.
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Celebrating Innovation
2020 Hickey Innovation Impact Award

D. Geoff Vince, PhD
and his dynamic team for their rapid conception
of a “Breathalyzer” test for quicker, less
invasive diagnosis of COVID-19.

These displays of innovation by our inventors and entrepreneurs inspire and humble
us each year. The passion and creativity possessed by Cleveland Clinic caregivers
is like no other – only growing stronger since our founding nearly 100 years ago.
To read the full “Celebrating Innovation” release, including Ventures recognition,
and view congratulatory statements from our leadership, click here.
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2020 Issued Patents
U.S. Patent 10,524,800

U.S. Patent 10,562,975

Method and Apparatus for Substantially Blocking Bloodflow Through a Dissected Aorta

CD6 Antibody for Treatment of T-Cell Mediated Diseases or Disorders

Eric Roselli, MD
Heart, Vascular and Thoracic Institute

Feng Lin, PhD
Lerner Research Institute

1/7/2020

2/18/2020

U.S. Patent 10,526,318

U.S. Patent 10,564,172

Oral Cannabinoid Receptor Modulator Formulations

Systems and Methods for Detection, Analysis, Isolation and/or Harvesting of Biological Objects

Joseph Foss, MD
Anesthesiology Institute

Cynthia Boehm; Edward Kwee; Kimberly Powell, PhD; George Muschler, MD
Lerner Research Institute/Orthopaedic & Rheumatologic Institute

1/7/2020

2/18/2020

U.S. Patent 10,533,228

U.S. Patent 10,582,883

3.Beta-Hydroxysteroid Dehydrogenase in Steroid-Dependent Disease

Detection and Characterization of Head Impacts

Nima Sharifi, MD
Lerner Research Institute

Edward Benzel, MD
Neurological Institute

1/14/2020

3/10/2020

U.S. Patent 10,537,274

U.S. Patent 10,588,546

Standardized Measurment of Physiological Pressures Using an Air-Charged Catheter Apparatus

Systems and Methods to Assess Balance and Stability

Hassan Awada; Margot Damaser, PhD;
Lerner Research Institute

David Schindler; Jay Alberts, PhD
Executive Administration/Lerner Research Institute/Neurological Institute

1/21/2020

3/17/2020

U.S. Patent 10,537,432

U.S. Patent 10,595,943

Apparatuses and Methods for at Least Partially Supporting a Valve Leaflet of a Regurgitant Heart Valve

Model-Based Surgical Planning and Implant Placement

Jose Navia, MD; Samir Kapadia, MD
Heart, Vascular and Thoracic Institute

Wael Barsoum, MD
Orthopaedic & Rheumatologic Institute

1/21/2020

3/24/2020

U.S. Patent 10,543,251

U.S. Patent 10,607,717

Flagellin related polypeptides and uses thereof

Method for subtyping lymphoma types by means expression profiling

Joseph DiDonato, PhD
Lerner Research Institute

James Cook, MD, PhD
Pathology and Laboratory Medicine Institute

1/28/2020

3/31/2020

U.S. Patent 10,548,710

U.S. Patent 10,610,242

Method and Apparatus for Time-Differential Deployment of an Endovascular Device Within a Body Lumen

Bone Fragment and Tissue Harvesting System

Eric Roselli, MD
Heart, Vascular and Thoracic Institute

George Muschler, MD
Orthopaedic & Rheumatologic Institute

2/4/2020

4/7/2020

U.S. Patent 10,551,372

U.S. Patent 10,624,655

Trimethylamine Compounds as Risk Predictors of Cardiovascular Disease

System and Method for Association of a Guiding Aid With a Patient Tissue

Stanley Hazen, MD, PhD; Zeneng Wang, PhD
Lerner Research Institute

Jason Bryan; Joseph Iannotti, MD, PhD; Wael Barsoum, MD
Lerner Research Institute/Orthopaedic & Rheumatologic Institute

2/4/2020

4/21/2020
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2020 Issued Patents
U.S. Patent 10,625,055

U.S. Patent 10,675,488

Method and Apparatus for Tracking a Position of a Medical Device

Guidewire Control Device

Karl West
Lerner Research Institute

Ryan Klatte
Lerner Research Institute

4/21/2020

6/9/2020

U.S. Patent 10,628,940

U.S. Patent 10,695,122

Automated Analysis of Angiographic Images

Systems and Methods for Creating One or More Lesions in Neurological Tissue

Justis Ehlers, MD; Sunil Srivastava, MD
Cole Eye Institute

Karl West; Imad Najm, MD
Lerner Research Institute/Neurological Institute

4/21/2020

6/30/2020

U.S. Patent 10,639,443

U.S. Patent 10,722,342

Reversible Airway Device and Related Method for Ventilating a Subject

Endoluminal Prosthesis having multiple branches or fenestrations and methods of deployment

Andrew Zura, MD; Rafi Avitsian, MD
Anesthesiology Institute

Karl West
Lerner Research Institute

5/5/2020

7/28/2020

U.S. Patent 10,653,714

U.S. Patent 10,729,659

Composition and Method to Enhance Expression of Human Defensin 2

Nanogel-Mediated Drug Delivery

Carol de la Motte, PhD; Sean Kessler
Lerner Research Institute

Vinod Labhasetwar, PhD
Lerner Research Institute

5/19/2020

8/4/2020

U.S. Patent 10,667,682

U.S. Patent 10,730,016

Assessment of Low Contrast Visual Sensitivity

Ultrafiltration Membrane, Device, Bioartificial Organ, and Related Methods

David Schindler; Jay Alberts, PhD; Robert Bermel, MD; Stephen Rao, PhD
Executive Administration/Lerner Research Institute/Neurological Institute

Aaron Fleischman, PhD
Lerner Research Institute

6/2/2020

8/4/2020

U.S. Patent 10,675,256

U.S. Patent 10,741,287

Methods for inhibiting conversion of choline to trimethylamine(TMA)

System and Method for Motor and Cognitive Analysis

Stanley Hazen, MD, PhD
Lerner Research Institute

Jay Alberts, PhD
Executive Administration/Lerner Research Institute/Neurological Institute

6/9/2020

8/11/2020

U.S. Patent 10,675,425

U.S. Patent 10,751,301

Reversible Airway Device and Related Method for Ventilating a Subject

Methods for inhibiting conversion of choline to trimethylamine (TMA)

Andrew Zura, MD; Rafi Avitsian, MD
Anesthesiology Institute

Stanley Hazen, MD, PhD
Lerner Research Institute

6/9/2020

8/25/2020

U.S. Patent 10,675,467

U.S. Patent 10,758,644

System and Method for Treating Obstructive Sleep Apnea

Reinforced Tissue Graft

Francis Papay, MD
Dermatology & Plastic Surgery Institute

Kathleen Derwin, PhD; Joseph Iannotti, MD, PhD
Lerner Research Institute/Orthopaedic & Rheumatologic Institute

6/9/2020

9/1/2020
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2020 Issued Patents
U.S. Patent 10,786,479

U.S. Patent 10,842,631

Methods for Inhibiting Conversion of Carnitine to Trimethylamine (TMA)

Transcatheter Cardiac De-Airing System

Stanley Hazen, MD, PhD
Lerner Research Institute

A. Gillinov, MD; Jamshid Karimov, MD, PhD; Kiyotaka Fukamachi, MD, PhD
Heart, Vascular and Thoracic Institute/Lerner Research Institute

9/29/2020

11/24/2020

U.S. Patent 10,786,640

U.S. Patent 10,849,708

Reversible Airway Device and Related Method for Ventilating a Subject

Devices and Methods for Treating Medical Conditions Associated With Sacroiliac Joint Abnormalities

Andrew Zura, MD; Rafi Avitsian, MD
Anesthesiology Institute

Jianguo Cheng, MD, PhD
Anesthesiology Institute

9/29/2020

12/1/2020

U.S. Patent 10,792,393

U.S. Patent 10,849,866

Reinforced Tissue Graft

Methods for inhibiting conversion of choline to trimethlamine (TMA)

Kathleen Derwin, PhD; Joseph Iannotti, MD, PhD
Lerner Research Institute/Orthopaedic & Rheumatologic Institute

Stanley Hazen, MD, PhD
Lerner Research Institute

10/6/2020

12/1/2020

U.S. Patent 10,799,145

U.S. Patent 10,850,079

Method and System to Facilitate Intraoperative Positioning and Guidance

System and Method for Wound Healing

Karl West
Lerner Research Institute

Francis Papay, MD; Shengqiang Gao, PhD
Dermatology & Plastic Surgery Institute/Lerner Research Institute

10/13/2020

12/1/2020

U.S. Patent 10,799,360

U.S. Patent D903982

Systems and Methods for Treating a Regurgitant Heart Valve

Temperature Regulation Garment

Samir Kapadia, MD
Heart, Vascular and Thoracic Institute

Jill Byrne
Nursing Institute

10/13/2020

12/8/2020

U.S. Patent 10,820,948

U.S. Patent 10,869,727

System and Method for Holographic Image-Guided Percutaneous Endovascular Percutaneous Procedures

Live 3D Holographic Guidance and Navigation for Performing Interventional Procedures

Jeffrey Yanof, PhD; Karl West
Lerner Research Institute

Jeffrey Yanof, PhD; Karl West; Sara Al-Nimer
Lerner Research Institute

11/3/2020

12/22/2020
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