
MBX

MBX was founded in 2018 to develop therapeutics 
licensed from Dr. Richard DiMarchi’s lab at Indiana 
University for treatment of endocrine diseases. 

Kent Hawryluk and Timothy Knickerbocker joined 
Dr. DiMarchi, a veteran of multiple successful drug 
development programs, as co-founders.

In July 2020, Frazier Healthcare Partners was the lead 
for a $34.6 million funding round joined by national 
fi rms New Enterprise Associates and OrbiMed as well 
as BioCrossroads and IU Ventures.

Funding will be used to support the company’s 
preclinical pipeline of peptide therapeutic candidates.1

1 Pitchbook. Accessed 21-June 22.

2 https://www.purdue.edu/newsroom/releases/2018/Q4/inari-introduces-worlds-fi rst-seed-foundry,-leaps-from-boston-to-

purdue-research-park-with-goal-to-transform-agriculture.html Accessed 21-June 22.

3 https://inari.com/news/inari-raises-over-200-million-to-unlock-the-full-potential-of-seed Accessed 21-June 22

INARI

Inari, based in Cambridge, Massachusetts, was 
founded in 2016 by Flagship Pioneering to build a 
new, more sustainable food system. In 2018, the 
company opened a location at Purdue Research Park 
to support product development and innovation and 
take advantage of proximity to Purdue’s College of 
Agriculture as well as seed companies.2

Since then, operations in West Lafayette have grown 
such that approximately half of Inari’s 180 employees 
are based in Indiana. The company announced a raise 
of $208 million in May 2021.3
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FUND STRATEGIES – BIOCROSSROADS’ SEED FUNDS

INDIANA SEED FUND I 
In 2005, just two years following the 
formation of the Indiana Future Fund, 
BioCrossroads established the Indiana 
Seed Fund I (“ISFI”) to make early-stage 
investments in life sciences companies. 
A return-driven vehicle, ISFI was focused 
on making direct equity investments that 
would preserve the companies’ ability to 
raise future funds from traditional sources 
in companies with a focus on technology 
commercialization and validation in the 
areas of life sciences (not basic research). 
ISFI was targeted to invest in approximately 
10 companies with initial investments ranging 
from $250K to $500K with investments 
structured and overseen in the best way 
to ensure eventual market success for its 
portfolio companies and their founders. ISFI’s 
broader objective was to jump-start the new 
company formation process in Indiana’s 
conventional, more institutional environment 
through an investment strategy that would 

pay strong attention to advancing promising 
innovation but also insist (and help) company 
founders go the distance to ensure that 
their innovation could achieve commercial 
and clinical success. 

Investors included BC Initiative, Inc., the 
for-profi t arm of BioCrossroads, and two 
State of Indiana vehicles that were under the 
direction of the Indiana Finance Authority 
(IFA) and the Indiana Economic Development 
Corporation (IEDC). 

Fully invested, ISFI has made investments 
in 12 companies which have raised more 
than $94.5 million in equity as of mid - 
2021 representing more than 15 times the 
investment made by the Fund. 

In addition to returns to investors, the Fund 
succeeded in unlocking considerable new 
(and lasting) entrepreneurial activity and 
talent; spurred the participation of signifi cant 
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SONARMED

Founded in 2005, SonarMed developed a sound-
based technology called the AirWave™ Airway 
Monitoring System to solve critical airway 
management challenges. AirWave provides 
continuous, real-time endotracheal tube monitoring 
and is indicated for both neonatal/pediatric and 
adult use. It is the only FDA cleared airway monitoring 
system for patients who can’t breathe on their own.

The AirWave technology was initially developed at 
Purdue University by SonarMed founders Dr. Jeff rey 
Mansfi eld, Dr. Eduardo Juan, and Dr. George Wodicka, 
using the principles of acoustic refl ectometry to develop 
a more comprehensive approach for the management 
of endotracheal tubes.1 Other key members included 
CEO, Tom Baumgardner; CFO, Dave Gunn; VP, Laura 
Lyons; and Director, Sven Schreiber.

ISFI’s fi rst investment in 2006, the Fund had active 
engagement with the Company and held board 
director and observer positions up until the sale of the 
Company to Medtronic in 2020. 

ZORION

Founded in 2011, Zorion is developing fully absorbable 
devices, including stents, from novel medical alloys.

Prototypes have been developed and tested across a 
range of sizes and specifi cations. Multiple pre-clinical 
studies have demonstrated safety and effi  cacy of the 
technology. First clinical application targets the growing 
problem of dissections in peripheral artery disease. 
David Broecker is the founder and executive chair.2

1 https://www.sonarmed.com/about-us/ Accessed 21-June 25.

2 http://www.zorionmedical.com/home.html Accessed 21-June 25.

3 https://agenebio.com/agenebio-announces-completion-of-patient-enrollment-in-phase-2b-clinical-trial-to-evaluate-

agb101-to-treat-amnestic-mild-cognitive-impairment-due-to-alzheimers-disease/ Accessed 21-June 25.

4 https://www.fastbiomedical.com/news Accessed 21-June 25.

AGENEBIO

Founded in 2008, AgeneBio is developing a 
therapeutic to preserve and restore cognitive 
function for amnestic mild cognitive impairment 
(aMCI), the symptomatic pre-dementia stage of 
Alzheimer’s disease. Licensed from Dr. Michela 
Gallagher’s lab at Johns Hopkins, the management 
team at the time of the Fund’s investment 
was based in Indiana.

The Company announced completion of 
patient enrollment in Phase 2B clinical trial 
to treat Amnestic Mild Cognitive Impairment 
due to Alzheimer’s Disease with topline results 
expected in November 2022.3

FAST BIOMEDICAL

Founded in 2006, FAST BioMedical is designing 
technologies to advance heart failure treatment 
through more precise measurement of volume status 
and kidney function. The technology was licensed 
from Dr. Bruce Molitoris’ lab at the Indiana University 
School of Medicine. Leadership of the company also 
includes Joe Muldoon, CEO; Jim Strickland, VP and 
co-founder, and Trey Putnam, VP. 

A clinical stage company, results from a recent 
heart failure study demonstrating the utility of its 
technology were published in the European Society 
of Cardiology (ESC) Heart Failure Journal. An open-
label study using its technology in chronic dialysis 
patients was completed in May 2021.4
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21	 Information from portfolio companies from Pitchbook. Accessed 21-May 12.

additional investors, including angel investors; 
and forged invaluable relationships both with 
Indiana’s research universities, and also with 
the State of Indiana around promising life 
sciences sector investment opportunities. 

ISFI's first investment in 2005 was made 
in SonarMed, a developer of technology 

licensed from George Wodicka’s lab at 
Purdue University to monitor endotracheal 
tube position and function, was sold to 
Medtronic in December 2020. Four of the 
portfolio companies have been dissolved 
and the remainder are continuing to pursue 
commercialization. Selected companies 
are highlighted below.

Indiana Seed Fund I Portfolio Companies21 

Name and Description Type Est. Raised 
(millions)

Sold 
(millions) Disposition

SonarMed, Developer of medical 
device to monitor endotracheal 
tube position and function.

Life Sciences – 
Medical Device 2005 $13.4 Not 

disclosed

Acquired by Medtronic 
(NYSE: MDT) for an 
undisclosed amount in 
December 2020.

AgeneBio, Developer of therapeutics 
for treatment of aMCI and other 
neurological and psychiatric diseases.

Life sciences – 
Therapeutic 2008 $13.4 Operating Clinical

ARP, Developer of medical device 
for cardiac applications.

Life sciences – 
Medical Device 2008 $1.1 Operating Pre-clinical

FAST BioMedical, Developer of more 
precise measurement of volume 
status and kidney function.

Life sciences – 
Diagnostic 2006 $33.8 Operating Clinical

GRest, Developer of medical device 
intended to support weight-loss 
procedures.

Life sciences – 
Medical device 2007 $5.0 Operating Pre-clinical

Pericardial Access, Developer of 
device for treatment of cardiac 
disease.

Life Sciences – 
Medical Device 2008 $1.1 Operating Pre-clinical

Zorion, Developer of resorbable 
devices, including stents.

Life Sciences – 
Medical Device 2011 $1.1 Operating Pre-clinical

ImmuneWorks, Developer of 
therapeutics for treatment of lung 
disease.

Life sciences – 
Therapeutic 2006 $11.7M Licensed Licensed to Magnolia 

Tx

Aarden Pharmaceuticals, 
Developer of small molecule drugs 
for the treatment of infectious 
diseases, cancer, metabolic and 
autoimmune conditions.

Life sciences - 
Therapeutic 2008 $1.8 Dissolved Dissolved 2015

Bioscience Vaccines, Developer of 
vaccine adjuvant.

Life sciences – 
Therapeutic 2009 $0.6 Dissolved Dissolved 2016

CS-Keys, Developer of cancer-specific 
proteomics for diagnostic application.

Life sciences - 
Diagnostic 2006 $13.9 Dissolved Dissolved 2011

FlowCo, Developer of diagnostic to 
offer treatment of flow pathologies.

Life sciences – 
Diagnostic 2007 $3.5 Dissolved Dissolved 2020
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INDIANA SEED FUND II 
Following on the full deployment of ISFI, 
BioCrossroads announced the formation of 
the $8.25 million Indiana Seed Fund II (“ISF2”) 
in 2012. An early-stage capital fund focused 
on identifying, creating and developing 
the next generation of Indiana-based life 
sciences companies, ISF2 planned to invest 
$500 thousand on average, in early-stage 
biotechnology, pharmaceutical, medical device, 
diagnostic, ag-biotech and health information 
technology products and platforms, continuing 
BioCrossroads’ focus on promising companies 
formed around innovative ideas. A return-
driven vehicle, ISF2 sought to invest in early-
stage life sciences companies progressing 
towards defi ned milestones to secure a Series 
A fi nancing, strategic partnership or co-
development agreement. Companies must 
illustrate proven management teams, owned or 
licensed technology, intellectual property, and a 
demonstrable and validated market need. 

Investors included BC Initiative, Inc., the 
for-profi t arm of BioCrossroads, Eli Lilly 
and Company, the Richard M. Fairbanks 
Foundation, Indiana University Research and 
Technology Corporation, Purdue University, the 
University of Notre Dame, and WellPoint.22

Fully invested, ISF2 completed investments 
in 10 companies which have raised more 
than $496 million in equity as of mid - 
2021 representing more than 60 times the 
investment made by the Fund. 

In less than three years after making its fi rst 
investment, the ISF2 realized a positive return 
when Novo Nordisk purchased Calibrium and 
MB2 (both of which are described in the box 
below) for an undisclosed amount in 2015. 
The year prior, in 2014, Assembly Biosciences 
completed a reverse merger into Ventrus 
Biosciences resulting in the Fund holding shares 
publicly traded on Nasdaq (ASMB). Following 

 22 https://medcitynews.com/2012/04/biocrossroads-forms-indiana-seed-fund-ii-for-early-stage-life-science-companies/

Accessed 21-June 25. 
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Indiana Seed Fund II Portfolio Companies23 

Name and Description Type Est. Raised 
(millions)

Sold 
(millions) Disposition

Calibrium, Developer of therapeutics 
for the treatment of diabetes and 
related metabolic diseases.

Life sciences – 
Therapeutic 2012 $1.5 Not 

disclosed

Acquired by Novo Nordisk 
(CSE: NOVO B) for an 
undisclosed amount in 
August 2015.

MB2, Developer of therapeutics for 
the treatment of diabetes and related 
metabolic diseases.

Life sciences - 
Therapeutic 2014 $1.5 Not 

disclosed

Acquired by Novo 
Nordisk (CSE: NOVO 
B) for an undisclosed 
amount in August 2015.

Assembly Biosciences, Developer of 
therapies for treatment of Hepatitis 
B virus (HBV).

Life sciences – 
Therapeutic 2012 $441.0

Operating/
Nasdaq: 

ASMB
Clinical

Apexian Pharmaceuticals, Developer 
of therapeutics for treatment of 
cancer using Ape1 inhibitor pathway.

Life sciences - 
Therapeutic 2005 $11.8 Operating/

Licensed

Licensed ophthalmic 
applications to Ocuphire 
(NASDAQ: OCUP) 
January 2020.

Allinaire Therapeutics, Developer 
of therapeutics for treatment of 
pulmonary diseases.

Life sciences – 
Therapeutic 2011 $1.8 Operating Pre-clinical

Anagin, Developer of therapeutics 
for treatment of neuropsychiatric 
disorders.

Life sciences – 
Therapeutic 2013 $4.4 Operating Pre-clinical

Diagnotes, Developer of online 
healthcare platform.

Life Sciences – 
Technology 2010 $6.9 Operating Revenue

SpeechVive, Developer of smart ear 
device to help in communication.

Life sciences – 
Medical Device 2013 $4.7 Operating Revenue

Algaeon, Developer of algae 
cultivation platform.

Life Sciences – 
Agriculture 2008 $4.8 Dissolved Dissolved 2018

Esanex, Developer of therapeutics 
for cancer using HsP90 pathway.

Life sciences – 
Therapeutic 2011 $18.1 Dissolved Dissolved 2021

a usual and customary lock up period, the 
Fund was able to liquidate shares on the public 
market. Assembly Biosciences has raised over 
$400 million to advance therapies for the 
treatment of Hepatitis B with multiple candidates 
in clinical trials. Another portfolio company, 
Apexian, licensed technology in January 2020 
to Ocuphire (Nasdaq: OCUP). A clinical trial for 
ophthalmic indications is currently underway.

In addition to returns to investors, the ISF2 
has continued its strong partnerships with 
other early-stage life sciences sector investors 
including Elevate Ventures, University 

sponsored investment vehicles at Indiana 
University and Purdue University, and later 
stage investors including 5AM, Frazier 
Healthcare Ventures, and Pearl Street Ventures. 

Portfolio companies such as Diagnotes 
and SpeechVive are impacting the lives of 
patients in a positive way. Diagnotes is used 
by physicians at IU Health to make notes on 
patient care and supports telehealth visits. 
The SpeechVive device has helped hundreds 
of patients suffering from Parkinson’s Disease 
to speak louder and more clearly.

23	 Information from portfolio companies from Pitchbook. Accessed 21-May 17.
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ASSEMBLY BIOSCIENCES

Discoveries by leading Hepatitis 
B Virus (HBV) investigator, 
Dr. Adam Zlotnick, Indiana 
University, led to the formation 
of Assembly Biosciences 
(Nasdaq: ASMB) in 2012. A 
clinical-stage biotechnology 
company developing innovative 
therapeutics targeting HBV 
by focusing on advancing a 
new class of potent, oral core 
inhibitors that have the potential 
to increase cure rates for 
chronically infected patients.

HBV is a global epidemic that 
aff ects more people than 
Hepatitis C Virus (HCV) and HIV 
infection combined—with a higher 
morbidity and mortality rate. 
HBV is a leading cause of chronic 
liver disease and need for liver 
transplantation, and up to one 
million people worldwide die every 
year from HBV-related causes.

ASMB has multiple compounds 
in clinical trials and licensed 
additional technology 
in November 2020 from 
Dr. Zlotnick’s lab.1

1 https://investor.assemblybio.com/news-releases/news-release-details/assembly-biosciences-and-door-pharmaceuticals-

sign-collaboration Accessed 21-June 25.

2 https://www.ibj.com/articles/54632-novo-nordisk-buying-2-dimarchi-launched-drug-fi rms Accessed 21-June 22. 

3 https://www.purdue.edu/newsroom/releases/2018/Q4/inari-introduces-worlds-fi rst-seed-foundry,-leaps-from-boston-to-

purdue-research-park-with-goal-to-transform-agriculture.html Accessed 21-June 22.

4 https://inari.com/news/inari-raises-over-200-million-to-unlock-the-full-potential-of-seed Accessed 21-June 22.

5 https://www.businesswire.com/news/home/20200122005250/en/Ocuphire-Pharma-Announces-In-License-of-Phase-2-Oral-

Small-Molecule-Drug-Candidate-for-Diabetic-Retinopathy-and-Diabetic-Macular-Edema-from-Apexian-Pharmaceuticals/

Accessed 21-June 25.

CALIBRIUM & MB2

In 2015, Novo Nordisk purchased 
two Indiana companies 
developing therapeutics to treat 
diabetes and other metabolic 
diseases. Both were based 
on technology developed by 
Dr. Richard DiMarchi, a world 
leading peptide chemist, 
former executive at Eli Lilly and 
Company, and current professor 
at Indiana University. 

DiMarchi was joined by co-
founder Fritz French to form 
Calibrium in 2012 and co-founder 
Kent Hawryluk to form MB2 in 
2014. Both had worked with 
DiMarchi at Marcadia which 
was sold to Roche in 2010 for a 
minimum of $287 million. The 
purchase price for Calibrium and 
MB2 was undisclosed, however 
just $3 million combined was 
raised prior to the sale.2, 3, 4

APEXIAN

Apexian was founded in 2005 
following the discovery and 
characterization by Dr. Mark 
Kelley at IU Simon Cancer Center 
of the APE1/Ref-1 target and its 
mechanisms. He led the team 
that identifi ed a compound, 
APX3330, which was initially 
tested in advanced solid tumors. 
More recent presentations 
have demonstrated utility 
in ophthalmic and other 
clinical indications. 

In 2020, this program was 
licensed to Ocuphire (Nasdaq: 
OCUP) for all ophthalmic and 
diabetic indications. Clinical trials 
are currently underway.5
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INDIANA SEED FUND III
Indiana Seed Fund III (“ISF3”), BioCrossroads’ 
currently active seed fund, is a $9.0 million 
early-stage fund and was announced in 
2018. ISF3 was formed to support a more 
vibrant capital environment and help ensure 
that there is a suffi  cient level of indigenous 
early-stage life sciences innovation capital 
in the State of Indiana. Like ISF2, ISF3 makes 
investments in early-stage biotechnology, 
pharmaceutical, medical device, diagnostic, 
ag-biotech and health information 
technology products and platforms and is 
a return-driven vehicle. Applying lessons 
learned from both the Indiana Future Fund 
and INext Fund programs, additional focus 
has been on cultivating relationships with 
fund managers investing in the region—
leveraging our robust life sciences asset 
base, attracting additional investor attention 
and continuing to provide early support 

and access to our most promising local life 
sciences start-ups. 

Investors included BC Initiative, Inc., the 
for-profi t arm of BioCrossroads, Eli Lilly 
and Company, Indiana University, Richard 
M. Fairbanks Foundation, Regenstrief 
Foundation, Walther Foundation, and the 
University of Notre Dame.24

ISF3 has completed investments in 10 
companies to date which have raised 
more than $210M in equity as of mid-
2021 representing more than 23 times 
the investment made by the Fund 
in only three years. 

On August 9, 2021, it was announced that 
Biolife Solutions (Nasdaq: BLFS) would be 
acquiring Sexton Biotechnologies in an 
all stock transaction valued at $30 million 
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 Indiana
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 24 https://www.prnewswire.com/news-releases/biocrossroads-announces-the-formation-of-the-9-million-indiana-seed-fund-

iii-invests-in-scioto-biosciences-and-animated-dynamics-300727668.html Accessed 21-June 25. 

Brickell Biotech 
goes Public
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providing a positive exit for the Fund less 
than two years following its investment in 
Sexton Biotechnologies and less than four 
years following its fi rst investment. In the 
announcement, BioLife Solutions said that it 
plans to retain all Sexton team members and 
the current facility in the 16 Tech Innovation 
District in downtown Indianapolis. The 
transaction was closed on September 1, 2021.

In addition to returns to investors, the 
Fund has continued its strong partnerships 
with other early-stage life sciences sector 
investors including Elevate Ventures, 
University sponsored investment vehicles at 
Indiana University and Purdue University, 
and later stage investors including Frazier 
Healthcare Ventures, New Enterprise 
Associates, and OrbiMed.

SEXTON BIOTECHNOLOGIES

In 2019, Sexton Biotechnologies was the fi rst company 
incubated and spun out of Cook Regentec, a division 
of Cook Medical, located in Indianapolis. Production 
and operations are located at the 16 Tech Innovation 
District in downtown Indianapolis.

A team of about 20 people support Sexton 
Biotechnologies' products including bioproduction 
tools and media for cell and gene therapies. These 
products are currently embedded in more than 50 
ongoing clinical trials.

Seed funding was provided by Cook, BioCrossroads, 
Biolife Solutions (Nasdaq: BLFS), and Casdin Capital. 
In September 2021, Biolife completed the acquisition of 
the Company in a stock transaction.1

1 https://www.prnewswire.com/news-releases/biolife-solutions-closes-acquisition-of-sexton-biotechnologies-301367297.html

Accessed 21-September 7.

2 https://www.biospace.com/article/releases/mbx-biosciences-closes-34-6-million-series-a-fi nancing-in-rare-endocrine-

diseases/ Accessed 21-June 25.

MBX

MBX is the latest company formed to develop 
technology from the lab of Dr. Richard DiMarchi 
and is focused on developing therapies 
for endocrine diseases.

Repeat co-founders Dr. DiMarchi and Kent Hawryluk, 
were joined by co-founder Timothy Knickerbocker 
building Indiana’s next generation of life 
sciences executive talent.

In less than two years, the Company attracted more 
than $30 million in venture funding in a round led by 
Frazier Healthcare Ventures and joined by OrbiMed 
and New Enterprise Associates. BioCrossroads and 
IU also participated. Proceeds of the fi nancing will 
support MBX as it advances its preclinical pipeline of 
peptide therapeutic candidates directed at clinically 
validated molecular targets.2
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Indiana Seed Fund III Portfolio Companies25 

Name and Description Type Est. Raised 
(millions)

Sold 
(millions) Disposition

Sexton Biotechnologies, Developer 
of bioproduction tools for cell and 
gene therapy.

Life Sciences – 
Tools 2019 $5.0 $30

Acquired by BioLife 
Solutions (NASDAQ: 
BLFS) in August 2021.

Brickell Biotech, Developer of 
therapeutics for the treatment 
of skin diseases, including 
hyperhidrosis.

Life sciences - 
Therapeutic 2009 $103.2 Operating/

Nasdaq: BBI Clinical

Animated Dynamics, Developer of 
a biodynamic imaging platform 
intended to deliver drug assessment 
in three-dimensional living tissue 
samples.

Life sciences – 
Diagnostic 2013 $8.9 Operating Clinical

Gate Neurosciences, Developer of 
therapies for treatment of central 
nervous system disorders.

Life sciences – 
Therapeutic 2018 $5.6 Operating Clinical

Kovina Therapeutics, Developer of 
therapeutics to treat HPV-related 
cancers.

Life sciences – 
Therapeutic 2020 $2M Operating Pre-clinical

Lumavate, Developer of low-code 
mobile application platform.

Life sciences – 
Technology 2015 $9.3 Operating Revenue

MBX Biosciences, Developer of 
therapeutics for treatment of 
endocrine diseases.

Life sciences – 
Therapeutic 2018 $34.6 Operating Pre-clinical

Novosteo, Developer of therapeutics 
for treatment of bone fractures.

Life sciences – 
Therapeutic 2017 $6.4 Operating Pre-clinical

Sabanto, Developer of farming-
as-a-service technology using 
advanced autonomous equipment.

Life Sciences 
– Agriculture 
Technology

2018 $5.0 Operating Revenue

Scioto Biosciences, Developer of 
advanced bacterial therapeutics 
platform.

Life sciences – 
Therapeutic 2017 $30.5 Operating Clinical

25	 Information from portfolio companies from Pitchbook. Accessed 21-May 19.

24BioCrossroads



ECONOMIC IMPACTS OF FUND STRATEGIES

Investment funds like the Indiana Future Fund, 
the INext Fund, Indiana’s Next Level Fund 
and BioCrossroads’ Seed Funds are first and 
foremost designed as fiduciary investment 
vehicles to provide a financial return to their 
investors. Each investment made is evaluated 
on the ability to gain in value and return 
capital upon a sale or liquidation event, such 
as a public offering. Indiana’s fund strategies 
were also designed to support and promote 
innovation, entrepreneurship, and a healthy 
economic ecosystem. Connecting venture 
capital to opportunities in Indiana activates 
a network of financial investors through 
syndicate partners. It is due to this practice, 
that the $73 million Indiana Future Fund was 

able to support 14 companies that raised 
$631 million. These rounds of funding provide 
support for other positive economic impacts 
including job creation, sales generated 
from products developed by the investment, 
physical plant expansions, and ultimately 
wealth generated to fuel future investment 
activity upon a positive exit. These follow-on 
effects may not have been possible without 
the initial investment supported by the Fund 
of Funds and Seed Fund programs. Indiana 
has seen a tremendous amount of economic 
impact that would not have come to fruition 
without the design and execution of deliberate 
fund of fund and direct investment fund 
strategies, as illustrated by the table below.

Fund Year Est. Total Size 
(millions)

Funds Raised 
(millions)

Total Exits (millions),  
Other Impacts 

IFF 2003 $73 $631 $3,185+ (CoLucid, Endocyte), 50,000 SF mfg. center

INext 2008 $58 $105 $362, 2020 sales for Emgality

Next Level 2017 $5026 $435 Not disclosed, Inari @ 200 employees in W. 
Lafayette, IN

ISFI 2006 $6 $95 Not disclosed (SonarMed sold to Medtronic)

ISFII 2012 $8 $496 Not disclosed (Assembly Bio, Calibrium, 
MBX)

ISFIII 2018 $9 $210 $30 (Sexton Biotechnologies)

Total $204 $1,89927 $3,577+

26	 The Next Level Fund is a $250 million fund of funds vehicle. Total Funds raised is listed for only those companies relating to life 

sciences including Inari and MBX. The amount of funds invested by the Next Level Fund in these companies is not disclosed but 

is believed to be less than $50 million.

27	 Some companies were invested in by more than one fund, for example, SonarMed was invested by IFF and ISFI. Total funds 

raised controls for duplicate listings and therefore does not sum. 
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PATTERNS OF SUCCESS 

Eleven companies from the combined 
portfolios of IFF, INext, Next Level, and the 
BioCrossroads’ managed seed funds have 
been sold through the date of this report. In 
the figure below, each of these companies 
is measured in terms of years from founding 
until sale on the horizontal axis and the 
amount of funding raised prior to sale on 
the vertical axis. In addition, they have been 
color coded to indicate whether they were 
developing a therapeutic, medical device, life 
sciences service, or general technology. 

Of the 11 companies tracked, five were 
therapeutics and two were related to 
therapeutic development. Each of these 
were sold to major pharmaceutical 
companies or suppliers with Eli Lilly and 
Company purchasing Co-Lucid and Arteaus, 

Novartis purchasing Endocyte, Novo Nordisk 
purchasing both MB2 and Calibrium, 
Brooks Automation purchasing BioStorage, 
and BioLife Solutions purchasing Sexton 
Biotechnologies. Interestingly, both Arteaus 
and Co-Lucid were originally licensed 
out from Eli Lilly and then repurchased 
following clinical trials. 

While Arteaus, MB2 and Calibrium raised 
less than $25 million in aggregate and 
were sold within three years of founding, 
both Co-Lucid and Endocyte raised more 
than $150 million each to support multiple 
clinical trials and were sold for $960 million 
after 12 years and $2.1 billion after 23 years 
respectively. For therapeutic companies, the 
time from founding to sale averaged 10.3 
years. MB2 was sold less than two years 
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from founding while Endocyte had about 23 
years until its sale. 

The sources of innovation were varied with four 
companies licensed from Indiana University 
or Purdue, four from life sciences companies, 
and three from other sources. Although listed 
as licensed from Roche following an acquisition 
of Marcadia, the technology developed by 
Calibrium originated from the laboratory 
of Richard DiMarchi at Indiana University. 
Conversely, Endocyte licensed PSMA-617 from 
ABX GmbH in October 2017 which catalyzed the 
sale of this intellectual property as well as one 
licensed from the laboratory of Philip Low at 
Purdue University in 1996.

As licensors of the intellectual property, both 
Indiana University and Purdue University 
received royalties as well as proceeds 
from sales of those companies. While each 
university has policies relating to intellectual 
property, most include a provision to 

use some of the proceeds to support the 
originating lab as well as supporting the 
university at large. In addition to venture 
funds associated with the Indiana Future 
Fund and INext, local early-stage funds 
including Elevate Ventures, working hand in 
hand with Indiana Economic Development 
Corporation, and BioCrossroads’ managed 
Seed Funds were investors in five of the 
companies namely Calibrium, Endocyte, 
MB2, Sexton Biotechnologies, and SonarMed. 

Beyond the economic benefits, substantial 
impacts have been made and continue to be 
made from people and groups associated 
with these companies starting with building a 
base of talent growing in experience in raising 
funds, developing technology, and completing 
transactions which help bring new treatments 
and cures to patients. Both management and 
scientific talent associated with these successful 
exits continue to be active as entrepreneurs, 
innovators, and investors in Indiana’s ecosystem.

University Company Other

Arteaus Eli Lilly & Co.

Arxan Technologies Purdue University

Biostorage Start-up

Calibrium28 Roche¹

Cine-tal Start-up

Co-Lucid Eli Lilly & Co.

Endocyte29 Purdue University30

MB2 Indiana University

Sexton Biotechnologies Cook Regentec

SonarMed Purdue University

Weblink Intl Start-up

28	 Technology based on intellectual property originally licensed from the lab of Richard DiMarchi at IU to Marcadia and 

subsequently sold to Roche. 

29	 Additional IP, PSMA-617, was licensed by Endocyte from ABX GmbH in October 2017. https://www.globenewswire.com/news-

release/2017/10/02/1138658/0/en/Endocyte-Announces-Exclusive-Worldwide-License-of-Phase-3-Ready-PSMA-Targeted-

Radioligand-Therapy-for-Development-in-Prostate-Cancer.html Accessed 21-June 25.
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INDIANA’S CATALYSTS
Mapping out these 11 successful exits 
to the sources of innovation, sources of 
funding and exit partners reveals a number 
of people and organizations that have 
served as catalysts namely are Indiana 
University, Purdue University, Eli Lilly 
and Company, the State of Indiana, and 
BioCrossroads. In the fi gure below, the 

companies are marked with cyan circles 
along with a highlight indicating receipt of 
funding from Indiana Future Fund (blue), 
INext (orange), BioCrossroads Seed Funds 
(green), or Elevate Ventures (purple). The 
source of the innovation is shown through 
a yellow connecting line and exit partners 
are linked to target companies using a 
red connecting line. 

Companies

Acquirers

Funds

Innovators

Indiana Future Fund

INext

BioCrossroads Seed Funds

Elevate Ventures

Innovation Source

Exit Partners

Novo
Nordisk

CollabNet

Arteaus
MB2

Arxan

Calibrium

Co-Lucid

Cine-tal

Weblinks

Sexton
Bio

BioStorage

George
Wodicka

Philip Low

Richard
DiMarchi

SonarMed

Endocyte

Medtronic

Novartis

Dolby
Labs

Member
Clicks

Brooks
Life

Sciences

Biolife
Solutions

Roche

BioCrossroads

Eli Lilly and
Company

Indiana
University

Purdue
University

State of
Indiana
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Indiana University and Purdue University: 
Sources of Innovation and Capital
Every great opportunity starts with an idea 
and universities are drivers of innovation. 
Indiana University and Purdue University 
are major research institutions with annual 
research expenditures in the hundreds 
of millions of dollars annually. Each 
has a function dedicated to supporting 
the transfer of this innovation to the 
marketplace through licenses or through 
company formation activities. In addition 
to providing the know-how necessary 
to secure the intellectual property, each 
also includes business advisory services 
to develop commercialization plans, and 
for some, early-stage investment funds to 
participate in early funding rounds. IU and 
Purdue each benefited from royalty and 
milestone payments from the companies 
sold as well as equity distributions for 
those companies where they also made 
direct investments. 

For these 11 companies, five of the successful 
opportunities are the result of innovation 
from Indiana University or Purdue University. 
At Indiana University, Dr. Richard DiMarchi 
provided the innovation for both Calibrium 
and MB2. At Purdue University, innovation 
for Endocyte came from the laboratory 
of Dr. Philip Low; SonarMed from the 
laboratory of Dr. George Wodicka, including 
Dr. Jeff Mansfield and Dr. Eduardo Juan; 
and Arxan grew out of efforts by members 
of the Computer Science Department 
including Professor Mihail Atallah, graduate 
student Hoi Chang, Professor John Rice and 
Assistant Head Tim Korb. 

Dr. DiMarchi and Dr. Low have demonstrated 
an outsized impact not only on those 
transactions listed above, but also on the 
overall innovation ecosystem.

Richard DiMarchi - IU A member of the 
National Academy of Medicine and the 
National Inventors Hall of Fame, his most 
important commercial contributions include 
molecular design of the first rDNA-derived 
peptide analog approved as a medicine, 
Humalog® insulin. He also contributed to the 
development of Forteo®, a peptide-based 
therapy for osteoporosis, as well as rGlucagon, 
and Humilin which annually sell in excess of $5 
billion.30 Currently a distinguished professor at 
Indiana University, Dr. DiMarchi co-founded 
both Calibrium and MB2 which were sold in 
2015 to Novo Nordisk. Following his extensive 
career at Eli Lilly and Company, he is also 
a founder of Ambrx, Marcadia, and MBX 
Biosciences. Merck, Roche and NovoNordisk 
are also independently advancing novel 
drug candidates inspired by discoveries of 
his laboratory at IU.31 Dr. DiMarchi founded 
companies that have attracted funding 
from venture capital firms including 5AM 
Ventures, Frazier Healthcare Ventures, NEA, 
and Orbimed, among others. Ambrx currently 
trades on the New York Stock Exchange under 
AMAM, Marcardia was sold to Roche in 2010, 
and MBX Biosciences closed on a $34.6 million 
raise in summer 2020. In addition, Dr. DiMarchi 
has served as a board member for many 
companies including Assembly Biosciences 
(Nasdaq: ASMB), Endocyte, and OnTarget 
Laboratories. A super connector, Dr. DiMarchi 
is a source of innovation, connector of talent, 
funder, and pathway leader for Indiana. He 
was recognized as the August Watanabe Life 
Sciences Champion in 2009.

Philip Low – Purdue A member of the 
National Academy of Inventors, Dr. Low 
has received many awards recognizing the 
impact of his discoveries in the treatment of 
cancer including the NIH MERIT Award, the 
Sosnovsky Award from the American Cancer 
Society, and the AACR Award for Outstanding 

30	 https://www.invent.org/inductees/richard-dimarchi Accessed 21-July 13.

31	 https://archive.news.indiana.edu/releases/iu/2015/10/dimarchi-national-academy-of-medicine.shtml Accessed 21-July 13.
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Chemistry in Cancer Research, among others. 
Endocyte, founded in 1996, was sold to 
Novartis in 2018 and the company has plans to 
complete a 50,000 sq. ft. manufacturing facility 
in Indianapolis in 2023. Another company, 
OnTarget Labs, focused on illuminating cancer 
tumors for surgeons, is in Phase 3 clinical 
trials. Dr. Low’s research is also focused on 
tissue regeneration, treatment of infectious 
diseases, reprogramming the immune system, 
and the treatment of erythrocyte diseases. 
Eight drugs stemming from his research are 
currently undergoing human clinical trials 
and seven companies, Endocyte, OnTarget 
Laboratories, Novosteo, Erythrocure, Inc., Umoja 
Biopharma, Morphimmune, and Eradivir 
have been founded to commercialize these 
discoveries.32 These companies have attracted 
funding from venture capital firms including 
MPM Capital, DCVC Ventures, Casdin Capital, 
HIG Bioventures, and JJDC among others. Dr. 
Low is a prolific inventor whose innovations 
are providing substantial benefit not only to 
the treatment of disease, but also in providing 
opportunities for learning and growth of 
management talent connecting with necessary 
funding and impacting Indiana’s innovation 
ecosystem. He was recognized as the August 
Watanabe Life Sciences Champion in 2013.

Eli Lilly and Company: 
Innovation, Talent and Capital
Founded in 1876 by Colonel Eli Lilly, a 
pharmaceutical chemist and veteran of the 
American Civil War, Eli Lilly and Company 
(“Lilly”) is central to the vitality of Indiana 
and the innovation ecosystem. Known as the 
inventor of insulin nearly 150 years ago, Lilly 
also was the first company to mass produce 
the Salk polio vaccine. More than 34,000 
people are employed by Lilly throughout 
the world including about 11,000 at the 
headquarters in Indiana.33 Annual economic 
impact from wages, R&D expenditures, 

taxes, and indirect impacts from purchases 
are substantial. In addition, Lilly was an 
investor in the Indiana Future Fund, INext, and 
BioCrossroads’ Seed Funds. Without Lilly as 
a Limited Partner, it is possible that none of 
these funds may have been established. 

Lilly was not only the source of innovation 
for both Co-Lucid and Arteaus, but also the 
purchaser of these companies following 
completion of clinical trials. Marketed under 
the name Reyvow® in January 2020, the 
migraine therapy developed by Co-Lucid was 
approved in October 2019 as a new class of 
acute migraine treatment. The drug Emgality®, 
developed by Arteaus, was first approved in 
September 2018 for preventative treatment of 
migraine and in June 2019 for the treatment of 
episodic cluster headaches.

Indiana’s management and scientific talent 
have also been developed at Lilly. Dr. 
DiMarchi was a senior research scientist 
at Lilly for 22 years. Many of those who 
have served as managers at companies 
formed to commercialize his technology also 
had experience at Lilly including: Jaswant 
Gidda, senior scientist who has also been 
associated with Marcadia, Anagin, and Gate 
Neurosciences; Fritz French, senior manager 
who was CEO of Marcadia, Calibrium, and 
board member at OnTarget Labs and Kovina 
Therapeutics; Mike Sherman senior manager 
who was CFO and then CEO of Endocyte for 
the license of PSMA-617 and sale to Novartis; 
Rob Brown, senior marketing manager and 
Dave McAvoy, senior legal, currently serving as 
CEO and General Counsel of Brickell Biotech; 
Derek Small, manager and Andy Dahlem, 
senior scientific leadership currently serving 
as co-founders, Chair and Chief Development 
Officer of Gate Neurosciences, and many, many 
others who are connecting with the early-mid- 
and later stage life sciences companies.

32	 https://www.linkedin.com/in/philip-low-9a803a8 Accessed 21-July 13.

33	 https://www.lilly.com/who-we-are/about-lilly/key-facts Accessed 21-July 19.
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State of Indiana and BioCrossroads: 
Funders and Connectors
A discussion about catalyzing influences 
of these companies must also include 
the State of Indiana and BioCrossroads. 
Throughout this time, the State of Indiana has 
been supportive of innovation importantly 
through the establishment of the 21st Century 
Research and Technology Fund in 1999. 
Early on, most awards were granted to 
Indiana academic institutions to support 
early commercialization efforts, but many 
did not result in operating companies. In 
2011, the State of Indiana pivoted to more 
directed economic development strategies 
which included expert advisory services and 
an investment model which more closely 
resembled venture investment. Through an 
arrangement with the Indiana Economic 
Development Corporation, Elevate Ventures 
was established and has invested in more 
than 427 companies throughout the State of 
Indiana including Endocyte and SonarMed.34 

BioCrossroads participates as a connector 
and nexus for life sciences innovation serving 
as a guide to connect ideas and opportunity 

with talent as well as an investor through 
its Seed Fund programs. Although it did not 
participate financially, it was the organizer 
of the Indiana Future Fund and INext serving 
on the Advisory Committee for both funds 
and connecting venture firms with Indiana 
opportunities. The Indiana Future Fund was a 
catalyst for the formation of Co-Lucid in 2012. 
INext provided an important role in Arteaus 
with Fund Participant, OrbiMed Ventures, 
providing funding alongside Atlas Ventures, 
co-founder of the company. 

Beginning in 2005, BioCrossroads 
established the first of three seed 
funds allowing for direct investments 
in opportunities. During this period, 
BioCrossroads also worked closely with 
each of the universities as well as other area 
investors to build awareness and support 
the life sciences ecosystem. Often times 
as one of the earlier institutional investors, 
BioCrossroads completed more than 30 
investments and has seen the maturation of 
the environment as the State and each of 
the universities have gone on to grow their 
early-stage investment strategies. 

34	 https://www.elevateventures.com/about/ Accessed 21-July 13.
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FUND STRATEGIES – WHAT COMES NEXT

While the Indiana Future Fund and INext 
are long past their investment periods and 
realized significant returns, the Next Level 
Fund and each of the Indiana Seed Funds 
managed by BioCrossroads have active 
portfolios. Indeed, both the Next Level Fund 
and Indiana Seed Fund III are still within 
their investment period. The necessity 
and impact of these capital strategies 
is apparent. The presence of active and 
engaged capital helps assure that Indiana 
innovation can be developed here, and 
as seen with Novartis’s development of a 
manufacturing facility for the Endocyte 
asset, the approvals of Emgality® from 
Arteaus, and Reyvow® from Co-lucid, 
directly adds to the economic base as 
innovation is commercialized.

The current version of Indiana’s Fund of 
Funds strategy, the Next Level Fund, is 
not dedicated to life sciences, but also 
includes technology funds. To date, three 
of the 14 funds invested -- Acre, 5AM and 
Frazier Healthcare Partners -- invest in 
life sciences and two companies have 
received investment: Inari and MBX. It will 
be important that more life sciences funds 
participate in the program to support 
the innovation coming from our research 
universities and from our corporate sector. 
Created by the Indiana General Assembly 
in 2017, this Fund is focused on supporting 
economic activity in Indiana to attract, assist, 
and retain quality technology businesses 
in Indiana. As one of the nation’s leading 
centers for life sciences, and as the second 
largest exporter of life sciences products, 
it is clear that life sciences are a vital and 
necessary part of Indiana’s economy.

Early-stage seed funding is a fundamental 
part of any innovation strategy. The 
continued support of the successful 

Elevate Ventures strategy must continue. 
As Indiana’s most active Venture Capital 
Investor, Elevate has invested nearly $120 
million to date in 427 companies in 87 
counties across the state. Joining Elevate 
are Indiana’s research universities, each 
with early-stage seed fund programs. IU’s 
seed fund programs through the Innovation 
and Commercialization Office, has made 
critical early-stage investment in technology 
developed at Indiana or by Indiana alumni 
using funds through its IUPhV investment 
fund or through coordinating Angel 
investment funds. Purdue University has a 
number of programs and at least four funds 
administered through the Purdue Research 
Foundation including the Trask Innovation 
Fund, the Ag-celerator Fund, Purdue Start 
Up Fund, and the Foundry Investment Fund. 
In the last five years, Purdue has launched 
more than 100 companies. The University 
of Notre Dame also has its Pit Road Fund 
to support innovation from the university. 
The fund is also augmented by a number 
of programs, including the IDEA Center’s 
McCloskey New Venture Competition 
which provides upwards of $400,000 in 
prizes annually. All of these programs help 
ensure that innovation generated from 
universities are supported and encouraged 
to be commercialized. 

BioCrossroads continues to play an 
important role. At the nexus of Indiana’s life 
sciences ecosystem, BioCrossroads is where 
Indiana’s life sciences stakeholders focus 
on the collective. It has ignited Indiana’s life 
sciences capital strategy beginning with 
the first Fund of Fund vehicles and serving 
as a trailblazer in supporting promising 
companies with seed funding, often as one 
of the first institutional investors. Not only 
as an investor, BioCrossroads has amplified 
and extended the efforts of other catalysts 
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in driving innovation supporting Elevate’s 
annual Kinetic conference, raising awareness 
and supporting tech transfer eff orts at each 
of IU, Purdue, and Notre Dame, supporting 
the AXIS program to provide mentoring 
from experienced managers to early-stage 
company CEOs, and many more activities in 
addition to making direct investments.

These activities have helped support the 
growth of the map from those 11 companies, 
which have already met with success, to 
preview many more that may be successful 
over the next decade. In the fi gure below 
we see the generational impact that has 
resulted from Indiana’s collective experience 
and investment in innovation. We’re excited 
about what comes next!
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Assembly
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Gate
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