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Agenda

• Context on Columbia Nano Initiative

• Columbia’s experience commercializing 
university technology: what’s changed?
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Context: Columbia Nano Initiative

 9,000 square feet of cutting edge equipment
 8 dedicated scientists and engineers
 Over 400 users from over 120 research groups (10% external companies)
 16 emerging start-up companies
 Over 280 inventions
 Nanoday: October 29, 2019. https://cniindustryday2019.splashthat.com/
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Context: grants and collaborators supported by work done in CNI 
labs

 MRSEC (NSF): Center for 
Precision Assembly of 
Superstratic and Superatomic
Solids (Materials Research 
Science and Engineering) 
plus NYSTAR match

 EFRC (DOE): Programmable 
Quantum Materials (Energy 
Frontier Research Center)

DOE

DOD

NSF

NIH

Industry 
sponsored 
research

HPE Hewlett Packard

ARPA-E
Nvidia, AIM Photonics, Freedom 
Photonics, Microsoft
Freedom Photonics
PLC Connections
Nano Precision

DARPA Vertical GaN IQE USA, Inc,  IBM
ARPA-E Phase II Nvidia, Quintessent, 

NSA Booz Allen Hamilton 

RFSUNY
American Integrated Photonics Institute for 
Manufacturing Innovation

DARPA PIPES JASR Systems LLC

DARPA EPOCHS IBM Thomas J. Watson Research Center
Supervan BBN Technologies Group
Navy STTR SA Photonics
DARPA EXTREME Trex
DARPA TREX Trex
MOABB JASR Systems LLC

NSF-MRI
IBM, Lumiode, 
Chromation, 

SSTED Technology
Radiation Detection 
Solutions

Baylor Prefrontal Cortex Google DeepMind (GDM)

National Human Genome Research Inst Pacific Biosciences of California, Inc

ETRI
Sungkyunkwan University
Samsung
APIC Corporation
Rockport Networks
Semiconductor Resarch 
Corporation
Samsung
Magic Leap
Corning 
Hypres, Inc
Toyota Motor Corp
Boeing
QEL

Center grants



Universities Continue to Be 
a Rich Source of Commercial Innovation
Cumulative Inputs and Outputs, 1991 – 2016, US Universities

~$911B in 
Research
funding

Source: AUTM Licensing Surveys (FY91- FY16)
“The Role of Public-Sector Research in the Discovery of Drugs and Vaccines”, NEJM, 2011

~196,000 
patent

applications
~81,000
patents

awarded

55%

40%

~358,000
invention

disclosures

$2.5M / 
disclosure 38,230 active 

license & options, 
11,048 start-ups,
155+ new drugs



Many Lifesaving or Life Improving Blockbuster Products or 
Companies Emerged from University Research
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But the End of One Process is Just the Beginning of 
Another

Only 1 in 6 inventions
ever gets licensed

University’s Funnel Industry / VC’s Funnel

Successful
product
on the market



University Technology is on the Bleeding Edge…
… And Therefore Often Takes Years to Find a Home (if it Ever Does!)

Source: Columbia’s cumulative deals executed from 1982 to 2019-09-13

< 50% of licenses are executed
within first 2 years after disclosure



Odds For An Invention to Get Licensed 
Decline From ~30% Down to ~5% Over Time

For disclosures unlicensed at 5 years
and with active patent filing(s) at 5 years:
20% chance licensed in future

Note: Loess best-fit curve
Source: Columbia’s cumulative deals executed from 1982 to 2019-09-13



Not Surprisingly, 
Commercial Success is Not Equally Distributed

Source: AUTM 2016 Survey Data



Why is this so hard?



What is “The Valley of Death”

Commercial 
value

Government & 
Foundation Grants

Industry & VC 
Funding

Early
Feasibility 
Studies

Basic
Research

Technical 
Validation
& 
Prototyping

Product 
Development,
Marketing, and 
SalesEarly 

Market
Testing 

The Valley



At Columbia, Last 10 Years Have Been Good to Us
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But the Composition of Our Deals Have Changed
True Across All Industries, But Especially in Phys Sci

Growth in tech transfer primarily coming from startups, 
with direct exclusive patent licensing by industry largely 
flat or down

Many hypotheses as to why, likely combination of:
• Trend towards Big Industry innovating “off balance sheet” via 

Corporate VC arms, becoming LPs in VC funds, or acquiring startups 
later stage, vs. investing heavily in internal R&D. 

• Increase of “tough tech” VC funding available (though largely in brand-
name universities in existing / rising global startup hub cities)

• Increasing focus on “commercial ecosystem” in large NSF / NIH 
grants

• Prioritization by mayors and governors of startups for local and 
regional economic development

• Maturation of national and regional ecosystems for entrepreneurship: 
SBIR programs; accelerators and incubators; co-working spaces; 

• Increasing resources available on- or near-campus to support 
academic entrepreneurship (proof-of-concept funding; mentor 
networks; EIR programs; campus accelerators)

• General awareness of and enthusiasm for startups on campus by 
students and faculty
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# of U.S. tech transfer 
startups launched, 2007 - 2017
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Example: Recent Startups from 
Columbia’s Center for Nanoscale Initiatives Faculty
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Colin NuckollsHarish Krishnaswamy

John Kymissis Ken Shepard

Michal Lipson Peter Kinget

XL Energy

Adesso Bioscience
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What Do Great Ideas Need to Survive the “Valley of Death”?

Mentors / 
Coaches

Validation
Capital

Entrepreneurship
Education

Customer 
Discovery

Prototyping 
Resources

Access to 
Venture Capital &
Industry Scouts

Venture-backable
Entrepreneurs

Early technical 
& business hires

+ + + +

+ + Survival!

+



The following pages are merely 
some illustrative examples 

of new initiatives 
launched at Columbia

to address  these startup challenges.

More material on each initiative 
freely available upon request.
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Columbia Lab-to-Market Accelerator Network (L2M): 
Breakthrough Inventions  Life-Saving and Life-Improving Products

700+ applications  325+ teams through bootcamps
150+ cash awards totaling $12M+  40+ commercial launches 

$122M in external follow‐on funding raised by those teams

COMBINE

Blockchain Accelerator

TBD?

Life Sciences Physical Sciences & Engineering

https://techventures.columbia.edu/inventors/columbia-lab-market-accelerator-network

Validation



Christian Guirnalda
Verizon 5G Labs

Ari Frankel
Alexandria RE Equities

Christopher Cavanagh
National Grid

Michael Wiley
Publicis Groupe

Sowmya Gottipati
NBCUniversal

Francesco Marconi
The Wall Street Journal

Edward Greer
Dow Chemical

Dan Goodman 
Watson Health, IBM

Jonathan Leff
Deerfield

David Post
IBM Blockchain Ventures

David Berlin
BP Ventures

Ben Sampson
GE Ventures

Lona Vincent
Johnson & Johnson

Donna See
TARA Biosystems

Surya N. Mohapatra
Quest Diagnostics

Strong Network of Mentors and Judges for 
the Columbia Lab-to-Market Accelerators

Validation



Support & Connections from 
CTV’s Executives in Residence 

Linda Masat
Takeda, XOMA

David Pompliano 
Lodo Therapeutics, 
Revolution Medicines

Lee Rauch 
Fortress Biotech, 
Global Blood Therapeutics, 
Third Rock Ventures

Edward Rosen
Elucida Oncology, J&J

Angela Shen 
Arcellx, NKarta Therapeutics,
Cell Therapy Accelerator

Dan Goodman 
Relativity Sciences, 
Lockheed Martin

Jim Pastoriza 
TDF Ventures, AT&T Ventures

http://techventures.columbia.edu/about‐ctv/ctv‐executives‐residence;
http://www.nature.com/bioent/2015/150701/pdf/bioe.2015.8.pdf

Validation



Custom Feedback Sessions Where Needed 
Recent Example: Lipson / Chen / Yang Labs
Feedback provided on 6 student 
projects from Hod Lipson & 
Chen / Yang labs, including
• Synthetic muscle 
• Layered assembly 
• Laser cooking
• Autonomous crop disease 

detection
• Powder bed-free 3D printing 
• Jamming gripper
• Flexible batteries

Attendees included
• Amazon
• Kairos Ventures
• IP Group
• Osage Ventures
• ff Ventures
• Contour Ventures
• CTV XIRs

Validation



IP for Entrepreneurs Course (IEOR 4578) Education



Columbia Entrepreneurship Design Studio

At the Columbia Entrepreneurship 
Design Studio, students, alumni, and 
faculty learn customer-centric 
methodologies for developing 
innovative and practical solutions to 
ill-defined problems. These 
methodologies, called “human-
centered design” give entrepreneurs, 
students, and faculty an agile 
approach to gaining critical customer 
insights and integrating them into 
their products, services, and 
businesses. 

designstudio@columbia.edu

Education



Lots of Entrepreneurship and 
Commercialization Video Content Available Online

https://vimeo.com/techventures

Education



Support from CTV Fellows for Startup Pitch Materials

techventures@columbia.edu

Launch



Academic Venture Exchange (AVX) –
Connecting University Startups to High-Quality CEOs

Stats as of March 2019

70+ of the top US VC funds, including
NEA, Two Sigma, Flagship, ARCH, Canaan,

Light Speed, Lux, Orbimed, Polaris, Versant, Highland, 
Atlas, and 5AM

410+
high-quality

investable serial 
entrepreneurs

260+ Startups, 3200+ EIR / startup connections made to date 
18 matches made, 54 pending

https://avx.io/#!/

Parallel networks launching in NYS Energy, 
NYC Life Science, and NYC Cyber

Launch



Discounted & Deferred Rates from Startup Attorneys

https://techventures.columbia.edu/inventors/start-company-0

Launch



Active Connections to VC Investors
Semi-annual “Start-up opportunities” email to 
~500 venture and angel investors, including

• 5AM
• NEA
• Eclipse
• Deerfield
• Domain
• Kairos
• Arch
• Puretech
• Hemi Ventures
• Matter
• In-Q-Tel
• Two Sigma
• Alexandria Equities
• Andreesen Horowitz
• M12 (Microsoft)
• Breakthrough Energy
• Matrix Partners
• Google Ventures
• Domain

• GE Ventures
• Domain
• Samsung Ventures
• Versant
• Osage Partners
• Atlas
• Apple Tree
• JVP
• IP Group
• Fortress
• First Round
• Horizon X
• New York Angels
• Bain Capital
• MPM Capital
• Intel Capital
• Atlas Ventures
• Flagship Ventures
• Lightspeed

Annual Investor Pitch Day

• ‘17 – w/ Penn; ‘18 – w/ Harvard; ‘19 – w/ MIT
• 150+ investors from 100+ firms
• ~30 startups

Launch



Standardized Approach for Tech Transfer Startup Terms

• Based on benchmarking with Stanford, 
MIT, Cornell, Caltech, and Carnegie 
Mellon

• Key terms standardized, w/ positive 
feedback from venture investors, 
startup attorneys, and entrepreneurs

– $1K upfront for option or license, not both
– 5% equity w/ antidilution only through 

industry-specific Series A
– Deferred past patent expenses
– Industry-appropriate success-based 

milestones & royalties / fixed annual fees

• “No one at Columbia gets a better deal 
than anyone else at Columbia”

techventures@columbia.edu

Launch



Two New Columbia-Affiliated Startup Incubators
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Columbia Startup Lab

Alexandria Launch Labs @ Columbia

Launch


