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ABSTRACT

This paper describes the experience from an attempt to establish the proof of
concept approach in a Russian University environment.  Starting with the general
andlysis of translational research and activities of the leading proof of concept
centers, the authors present the development of the corresponding innovation
support program at the Skolkovo Institute of Science and Technology (Skoltech).
Special emphasis is put on the program structure, selection process, evaluation
criteria, mentorship, and other related questions. The influence of several key
aspects including project challenges, supporting infrastructure and innovation
ecosystem on the proof of concept outcomes is considered.

INTRODUCTION AND STATE OF THE ART

Technology transfer from Universities to the marketplace faces a
well-known gap of technology and market uncertainty at the early
stages of development [I]. However, these uncertainties, or risks,
may be significantly reduced with an approach known as Proof of
Concept (PoC) [2]; PoC aims to demonstrate that scientific
development or technology has the potential to be more than just
an idea. In most cases, PoC starts with experimental results or
early prototypes, and ends up with the development customized
according to the needs of the market, and intellectual property in
the form of patent application or know-how. Thus, PoC stands at
the beginning of the innovation elevator which transforms scientific
discoveries into market products and industrial technologies.

Nevertheless, the role of PoC should not be underestimated, as
successful accomplishment increases the chance for technology
transfer from University or research institute to either existing
market player or newly created start-up. The research team
receives a record of its ability to achieve a set of goals defined in
close contact with industry and the expert community. The created
prototype becomes the subject of demonstration for all interested
parties, and may be further tested or scaled-up according to
customer needs. The resulting Intellectual Property, which in most

cases is a patent application, opens the road to license negotiations
and corresponding agreements.

Moreover, the impact of PoC should be not limited to technology
transfer of exact development. Its meaning and value is much
broader, as it may help universities to identify new industry
sponsors, expand research activities towards new horizons, initiate
collaborative studies, attract attention from authorities, and
ultimately, make a positive impact on society.

A very similar concept known as translational research is now widely
known, and is a common approach in the healthcare/biotechnology
space. It is most commonly defined as engineering research that
aims to make findings from basic science useful for practical
applications that enhance human health and well-being [3]. This
term originally appeared in literature as early as 1993 [4]; since that
time translational research has found tremendous support and
attention. For example, the US National Institutes of Health (NIH)
has made it a priority, forming centers of translational research at
its institutes and launching the Clinical and Translational Science
Award (CTSA) program in 2006. NIH gave a following definition:
‘Translational research includes two areas of translation. One is
the process of applying discoveries generated during research in
the laboratory, and in preclinical studies, to the development of
trials and studies in humans. The second area of translation
concerns research aimed at enhancing the adoption of best practice
in the community’ [5]. Thus, it helps bridge the gap between basic
research and a deliverable product.

Even though unlike the PoC approach the methodology of
translational studies appears to be well developed, from the
practical point of view both of them underline the importance of
setting research targets with a consideration of further use.
However, diffusion of this very important knowledge to scientific
areas other than healthcare and biotech is relatively slow while
being highly needed by the Universities who claim innovation and
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entrepreneurship to become the third component of their DNA.

For over a decade, the challenge of building PoC in a systematic
way has been addressed by the leading world universities [6], due
to their desire to see their ideas and technologies have real-world
impact; additionally, governments have increasing expectations to
see early stage funded research transition from the lab to yield
greater impact on their economics. In most cases, PoC is
implemented on a separate center or a long-term program. The
Proof of Concept Center (PoCC) may be defined as an institution
‘devoted towards facilitating the spillover and commercialization of
university research’ [7].

A recent paper by Bradley et al described several perspectives to
look at PoCCs [8] while their key services are listed in i6 Green
Challenge initiative at the US Department of Energy [9].

o Firstly, at the select phase the Deshpande Center receives
proposals from MIT research teams, led by MIT faculty, with an
interest and willingness to attempt to commercialize their
inventions. The Center, through a rigorous two stage proposal
process, selects projects which meet the judging criteria for
PoC funding;

o Next, at the direct phase the selected project teams further
their research under the direction of experienced mentors
(called catalysts). The role of the catalyst is to support the
technology and market risk reduction to a proven result;

e Finally, participants are connected with potential end users,

industry, government, and private investors, to get feedback
and make further improvements to their target development
or even find additional support, sometime monetary, from
them for the projects’ further development stages.

At present, one can find University PoCCs of various ages, scope
of project and methodologies. For example, unlike the Deshpande
Center, the von Liebig Center at University of California, San
Diego (UCSD) used paid part-time mentors and made their
advisory services available to all researchers at the Jacobs School
of Engineering [7]. Moreover, a PoCC shouldn’t necessarily place
itself at a single university, but it may act as an innovation hub [8].

Although the United States seems to be a leader in the number of
University based PoCCs, the EU pays a lot of attention to their
support and cultivation. Noticeable differences between
Universities are explained as resulting from institutional features
such as university autonomy, personnel mobility, and the principal
investigator, stand out [I10]. Critical analysis of the European
PoCCs activities at a national scale is available [6, | 1].

The SATT network, established in France in 2012, is an excellent
example of a strong initiative to support a PoC at the national
level. Twelve non-government organizations were created as
regional innovation hubs for local Universities. Each SATT acts as
an interface between public research laboratories and the
industrial sector, and has strategic objectives to increase the
innovation level of companies and to foster regional economic
development [12].

A comparison of the PoC model of the MIT Deshpande Center,
von Liebig Center, SATT, and the Skoltech Innovation Program is

given in Table I, showing that there is no common way to build a
PoC center.

It should be noted that the current trend emphasizing the
importance of PoC and translational research studies is disputed
[13]. However, there is certain evidence of a positive relationship
between the inventive activities of scientists and their performance
as researchers [14]. Thus PoC should not be considered as a
threat to faculty and scientific activities of University in general.

PROGRAM DESCRIPTION

In February 2012, the Center for Entrepreneurship and Innovation
(CEl) at Skoltech for the first time launched the Innovation Support
Program (renamed as Skoltech Innovation Program or SIP). It was
based on MIT Deshpande Center methodology to identify research
projects with a high potential for commercialization and provide
the conditions to accelerate them to market. The application
process consisted of two major steps, the submission of pre- and
full proposals. Following MIT Deshpande Center standard pre-
proposal forms [I5], the applicants were requested to submit a
document of up to five pages with the following sections:

e Executive Summary: brief overview of the technology and
problem it might solve, major goal of the team within the grant
period.

e Opportunity: description of the key problem, so called
customer "pain", to be addressed in the project with clear
definition of potential societal, academic and market impact.

e Proposed Approach: technical explanation of how the project
addresses the problem including benefits and novelty of the
project, with respect to the team’s prior work and prior art,
the current status of the innovation and any related IP.

o Commercialization: path and key steps towards making impact
with the project results including definition and analysis of both
the technical and market uncertainties (risks) that might be
preventing this idea from proceeding along that path.

e Deliverables: expected outcomes to be obtained within the
proposed time line of the project (code, prototype, data
proving feasibility or similar)

e Team and Collaborations: team members, their role in the
project, existing and potential collaborators, with disclosure of
the financial interest or affiliation between them and the team.

e Resources and Budget: people, equipment and service cost
required to accomplish the work.

After careful peer review process, less than one third of the
applicants were suggested to prepare full proposals with the same
content but overall size extended to ten (10) pages. The final
selection of the program participants was done on the basis of
their projects in-depth analysis by the international review board
comprising of Skoltech and MIT experts in technologies and
entrepreneurship. The following major selection criteria were
used to define the winners of the contest:

* Novelty, exceptionality, and disruptive nature of technology.

e Market potential and chance to get a realistic reward if
successful.

e Potential implications of the technology.

e Opportunity for creating new IP.
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Table I: Comparison of PoC Center Models
von Liebeg Center MIT Deshpande Center Skoltech SATT
at UCSD (USA) Innovation Program (France)
(UsA) (Russian Federation)

Source of funding

Gift of William ] von Liebig
Foundation

Gift from philanthropists
(Deshpande family)

Institute funds

National program

University affiliation

Separate entity of Jacobs

Separate entity of MIT

Skoltech program activity

Each SATT acts as regional

(external/internal) School

innovation hub

Services (outsourcing/
insourcing)

IP, contracts and other services are provided by the institute (university)

SATT has its own legal and
contracting team

Mentors (used/not used, | Paid advisors (part-time)

paid/volunteers)
volunteers

Catalysts are the key
component, all are

Catalysts are the key component,
paid project support approach
tested*®

Mentors rarely used, industry
feedback and expertise is
preferred

Involvement of the PoC

Monitoring and consulting Monitoring only

office staff in projects

Monitoring, consulting and
direct participation through

Monitoring and consulting

hiring of a project manager

Projects Focus

All research directions as submitted by applicants

Regional growth engines

UC San Diego, some
programs to other
universities in Southern

Participants MIT only

California

Skoltech and teams from partner | All universities in the area /

institutes™* region

* started in 2013 as a trial, ** to be limited to Skoltech participants only in 2015

o Likelihood of technological success.

o Justification of a connection between the project scope its
budget and time frame.

e Principal Investigator’s involvement in the project.

e Likelihood that the program will help moving the technology
towards commercialization.

Thus the selection process was aiming to support the projects
combining excellence of research, motivated team, and good
market potential for proposed development. In general, it also
reflected well-known ideas of project management through a
request for a clear definition of the project scope, budget,
milestones, key deliverables, and risk assessment [16].

Another distinct feature is related to early identification of critical
intellectual property (IP), including background IP in possession of
the research team, their home University, or belonging to some
third party, as well as foreground IP to be created within a project.
The last should be necessarily studied and evaluated in comparison
with competing technologies. A strong accent on IP is one of the
clear borderlines between methodology of PoC studies and a
common approach to basic research.

As the result of the selection process, four research teams were
chosen and received financial support for one (l) year to realize
PoC. The areas of research varied widely from team to team and
comprised of ideas for: developing new materials (two groups);
creating optical electronic sources for modeling radio signals with a
millimeter diapason; and identifying new biomarkers for early
diagnostics of atherosclerosis.

An important part of the program methodology also following the

best practices from the MIT Deshpande Center, included regular
interaction of the research teams with their mentors. To
distinguish mentors who contribute to the support of start-ups
(more mature phase compared with one being addressed by PoC)
Deshpande Center is using the special term ‘catalyst’, which
became commonly applied by Skoltech. In order to support the
early stage of the program at Skoltech, several MIT catalysts agreed
to be involved in new projects in the Russian Federation. All of
them were seasoned entrepreneurs with strong technical
backgrounds, profound skills, and years of work in high-tech
industries, and a deep understanding of markets and venture
capital. Their role in the program should not be underestimated,
as they delivered regular advisory for the research teams and
helped to realize ‘direct’ and to some extent ‘connect’ functions as
core elements of the Deshpande Center methodology.

In order to provide additional support for the teams, Skoltech
decided to link a second catalyst from the Russian Federation with
every team. It was necessary from a standpoint of better
understanding local markets and opportunities, as well as to
support the ‘connect’ function which requires personal knowledge
and links with at least some industry companies and market players.
The role of the catalyst in advancing researchers to have early
meetings outside of their labs is considered by MIT as one of most
important as it is one of the best ways to set accurate goals for
their projects.

Another important element of the program was represented by
regular half-year conferences. All program participants, including
the research teams and their catalysts, were invited to spend two
days in Moscow to discuss progress of the supported projects.
These events included:
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e Education and training for the program participants.

e Sharing knowledge and best practices.

e Networking with invited guests and other participants.
e Creative mind storming during group discussions.

PoC projects in their initial research phase were performed in the
time frame from December 2012 till November 2013. Since that
time, the participating teams continue efforts to develop their
projects within the commercialization phase, which includes both
necessary R&D steps and entrepreneurial activities to bring their
developments to the market, while Skoltech is taking responsibility
for the IP protection and general commercialization advisory.

Two successful accomplishments resulting from these activities
should be briefly described:

I. Skoltech submitted its first international patent application
(#RST/RU2013/0011720) describing structure, composition,
and production method for a new ultra low-k dielectric
material. The agreement for samples transfer was prepared for
advanced testing by a foreign partner. Marketing information
on the invention was presented for interested companies in
leading world technology databases and at Skoltech website.

2. One of the participating teams developed a new composite
silicon-carbon anode for lithium-ion power sources. A
functioning prototype of a thin-film Li-ion battery, using an
anode with improved performance (increased capacity and
number of charge-discharge cycles) was demonstrated in
November 2013. The team also started negotiations with
companies potentially interested in implementing this
technology.

In general, the ultimate success of the project is determined as
licensing the results to an existing company or a newly established
start-up, while intermediary achievements may include effective
fabrication of prototypes based on industry or market
requirements, positive test results, patent applications, and
collaboration agreements with interested parties.

METHODOLOGY AND RESEARCH Focus

The present research is an attempt to analyze the results of the
first round of the Skoltech Innovation Program and share the
knowledge within the Russian and International communities of
entrepreneurial Universities, in order to facilitate and speed-up the
development of similar PoC programs, and with the ultimate goal
of increasing economic, academic, and social impact. The analysis is
based on the results of personal in-depth interviews with the SIP
participants including research teams, their catalysts, and MIT
experts, as well as achieved project results within the time frame
from December 2012 till the end of 2013. More than one hundred
written feedback forms were collected and processed during this
period of time. The project results monitoring was realized on a
monthly basis.

The authors strove to find answers to the following questions:

®  What are the major difficulties and barriers of implementing
the Deshpande Center methodology in a Russian University?
e How one could arrange and monitor PoC activities in the most

efficient way?
e How should a University interact/engage with the program
participants after the end of the financing round?

FINDINGS AND INTERPRETATION

According to the results of the first round of the Skoltech
Innovation Program, by the end of 2013 most projects had made
visible progress towards the commercialization of their scientific
developments. All research teams had performed market analysis,
received feedback from the industry and revised target properties
of their prototypes, while half stated the development of patentable
IP. However, it should be noted that during the past year the
Center for Entrepreneurship and Innovation at Skoltech faced
noticeable challenges to manage PoC projects accordingly to the
Deshpande Center experience. One could sort these challenges
into three groups: associated with the projects themselves; then
the supporting infrastructure; and finally the innovation ecosystem.

Projects Challenges

The first challenge in this group is undoubtedly related to the
perception of PoC financial support, which might be considered and
treated by researchers just as another research grant. If this is the
case, supporting certain projects will most likely result in a higher
rate of IP protection activity, but will hardly initiate further licensing
and/or start-up creation. Thus regular communication with
researchers to explain the PoC approach is of vital importance at a
very early selection stage.

The second challenge is the lack of certain skills in research teams
that are needed for project management and the effective
promotion of developments. In this sense, universities with
business schools on their campus (such as the Sloan School at MIT)
are likely to gain a clear advantage over the rest. Easy access to
business schools should expand opportunities including, for
example, classes in innovation and entrepreneurship, mixed teams
comprising skills in research and business, professional evaluation
and support in risk management, market studies. If such an option
is not available, the PoCC management should make efforts to
provide at least minimum level of training to the participants.

The third challenge is to facilitate interaction between the teams
and their catalysts. Despite well-known psychological barriers,
proper communication may be influenced by many other factors,
including different perceptions of time management in the academic
community and business. For example, one of the catalysts (acting
as a CEO at a mid-size commercial company) at a personal
interview explained that he was offended by the fact that his team
once arrived almost thirty minutes late to the meeting without any
attempt to provide a reasonable explanation. The frequency of
communications and the way things are done may be very different
and there is no common way to measure productivity. In general
one phone call or e-mail per month should be considered as a
minimum level. Personal meetings of the teams with their catalysts
are of major importance, as they allow for the most effective
discussion, brainstorming, etc.

Intellectual property questions, especially with background IP,
represent a separate subgroup. All the value of a PoC may be lost
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without proper IP management, because further technology transfer
will hardly be possible. Historically, in Russia patents are commonly
considered by university researchers either as a reporting tool or as
a record in a CV. Accumulating background IP and managing the
corresponding IP portfolio is not standard for local universities and
research institutions [I7]. However if an entity has accumulated
some background IP, the corresponding IP portfolio which includes
foreground IP, it will be more attractive for potential licensees.

Another significant obstacle is the lack of success stories and local
experience in PoC which could be used as a reference. The
importance of this factor could be underestimated if one happens to
be in a situation where there is no evidence to compare project
efforts vs outcomes with any relevant experience.

Supporting Infrastructure

In order to build an efficient PoC program or PoCC, every
university requires a qualified team with a set of unique skills. The
PoC management team should have a strong academic background
allowing it to communicate easily with the research community,
combined with experience in a start-up, venture capital firm, or in
industry. Managers with both PhD and MBA degrees are the best
candidates to create a backbone of the PoCC acting as interpreters
from the language of science to the language of business. However,
hiring such a professional may become a challenging task especially
at a regional level and it cannot be achieved in a short time.

University administrative infrastructure is a significant issue: the
support of various divisions is required for effective realization of
the program. A short list in most cases would include legal, IP
protection and licensing office, finance and accounting.

As mentioned earlier, courses in entrepreneurship and innovation
available at the host university would be useful to provide basic
education for at least some members of the research team who
take the challenge of communication with the industrial and
business community, venture capital firms, and business angels. If
such contacts are removed from the team, the PoCC should
support it with a capable manager as described in this section.

Finally, an active position of the universities in innovation support
via various student competitions, hackathons, and other competitive
challenges, seems to form the natural environment for the further
involvement of young scientists in PoC studies.

Innovation Ecosystem

As every PoC project aims to bridge scientific development with
real-life application, it may become possible only in the case of good
industry networking, including links to the base of sponsored
research projects, studies of industry needs, and opportunities and
analysis of actual trends in goods and technologies. It is highly
recommended to invite industry representatives and experts at
early project stages starting from the selection phase. Their
contribution will be of primary importance to define technical tasks
for the project and further evaluate milestones. Without tight
collaboration with industry, PoC will be limited to the lab borders.

Mentors (catalysts) are the second vital element. One of the
questions for every PoC: should you pay them, or they should they
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act as volunteers!? As already mentioned there is no single answer
to this question. Nevertheless, in both cases it is of great
importance to be sure that they have skills to create additional
value for all program participants. Thus proper mentor selection
plays a key role in the success of the PoC approach in general.

Access to additional financial support and investment appears to
become crucial at the later stages of PoC, as in most cases
successful prototypes have to be scaled-up and are subjected to
various tests and control measurements. In this sense, if the
university is not surrounded with industrial R&D centers, offices of
VC companies, business angel clubs, or they are not accessible in
the same city or area, it is unrealistic to expect efficient technology
transfer and impact on society.

Thus, the aforementioned three groups of challenges are
considered to have critical importance for the successful and well-
organized arrangement of PoC. It is important to understand how
a university represented either by a PoC program administration,
other functional units or special entrepreneurial programs will
interact with researchers after the initial financing is closed. Judging
on the experience of the Deshpande Center and the present
results of the Skoltech Innovation program, few teams are able to
achieve all target goals within the one year period of performance.
Thus a university should define in advance its role towards the
support of PoC projects at the stages of technology transfer and
allocate required resources. However, it is too early to speculate
on possible answers to this challenge in the Russian context before
getting at least several years of real experience.

CONCLUSIONS

For more than a decade, the goal of creating PoC programs or
Proof of Concept Centers has been recognized and accepted by the
majority of the top world universities. One of the most successful
practices can be found in the USA from the example of the
Deshpande Center for Technological Innovation at MIT. This fact
became a starting point to transfer this approach to Russia in the
framework of the Skoltech innovation program.

Proof of concept management in the local environment, and
adoption of established methodologies from leading world
universities, face difficulties which can be divided into three groups
relating to: project challenges; supporting infrastructure; and the
innovation ecosystem. All have to be seriously considered while
planning PoC projects and addressed by universities and local
government authorities.

Skoltech managed to establish a PoC approach in Russia and proved
its usefulness to accelerate knowledge transfer from lab to market.
Support of PoC projects in after-grant stages started at Skoltech in
2014 and is now an area of uncertainties and opportunities to be
discovered within the next couple of years.

DIRECTION FOR FURTHER RESEARCH

Important questions and directions for further research can be
formulated as follows:

- How should PoC project candidates be tested at the selection
phase in order to confirm their commitment and ability to
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change their common attitude towards using this funding similar
to research grants?

- What should be done in order to provide efficient
communications between research teams, their catalysts, and
the PoC program administration?

- Which success stories and benchmarks should be used to
communicate with PoC project teams at various stages of their
research and entrepreneurial activities?

- How could the PoC program administration support interaction
of the projects with local and/or international academic, mentor
and business communities, in order to fill in possible gaps?
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