From paper to startup:

How to apply
scienceto
the real world

Tec de Monterrey has an office that promotes ideas and projects from researchers to
create devices and companies with a positive impact on society.
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Many knowledge and research centers face a common
problem: ideas that are proposed remain on paper.
Engineer Manuel Macias had imagined and started wor-
king on laboratories “to go” (ones that come to your hou-
se or work) three years before the Covid-19 pandemic.

Although he and his colleagues had participated at con-
ferences and published in scientific journals regarding their
technology, they wanted to make their laboratories for real,
so they started looking for options to build them.

That was when Macias began to work with Tec de
Monterrey’s Technology Transfer Office (TTO).

The TTO not only helped Macias with setting up his
company, which he called Laiboyan, it also gave him ad-
vice on taking his project to an innovation hub in China.

“One of the advantages was that they helped get me
in the room with the people who make decisions, which
enabled us to speed up the process,” recalls Macias.

By 2020, when the pandemic struck, Laiboyan
was already supplying technology and services to
institutions such as the Tec itself, who wanted stu-
dents to have remote access to real laboratories located
on a campus, in another state within Mexico, or even on
the other side of the world.

What is technology transier?

Mexico dedicates a mere 0.4% of Gross Domestic Product
(GDP) to research, according to the 2021 Science Report
from the United Nations Educational, Scientific and Cultu-
ral Organization (UNESCO). Even so, it stood out as one of
the leaders for scientific publications in Latin America,
with 23,508 publications from 2011 to 2019.
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Although this research strengthens aca-
demia, how many of these ideas become
something tangible and make a positive
impact on society?

According to the World Intellectual Pro-
perty Organization (WIPO), the goal of te-
chnology transfer is to transform inven-
tions and scientific outcomes into new pro-
ducts and services that benefit society.

Tec de Monterrey’s TTO helps resear-
chers turn their work into products and te-
chnology-based companies that can prove
themselves in the marketplace or be licen-
sed to companies who need these solutions.

Tec de Monterrey’s Technology
Transier Office (TTO)

Ensuring that research conducted at the Tec
is useful is the TTO’s main objective.

The problems or needs that the TTO fo-
cuses on are strategic: the future of educa-
tion, research on obesity, and sustainable
manufacturing.

The office has four areas: Technological
Intelligence, Product Development, Busi-
ness Development and Linking and Attrac-
tion of External Funds.

“We’ve designed a process based on
society’s needs, to attempt to solve them
through technology,” says Arturo Santos,
Technology Transfer Director.

He explains that they are attempting to
shift from the traditional model, in which
research is aimed at publication, to a model
that first investigates a problem and then
works on a technological solution.

“From the moment they design their pro-
ject, we want to ensure that staff and resear-
chers are thinking about what business
they want to start and not have it occur
by chance,” he explains.

In this process, the TTO seeks to accom-
pany researchers to help them patent their
research, develop a prototype, secure fun-
ding, define a sales strategy, set up a busi-
ness, and grant licensing for the company.

Tec de Monterrey has now launched a
platform called Science Connexion to help
researchers access calls for proposals, cour-
ses, and services from the Office itself.

TTO success stories

Manuel Macias worked for years on research
into virtual instrumentation, which includes
remote laboratories and Artificial Intelligence.
“I have always liked the idea of applied re-
search”, Macias points out.

However, the researcher has now taken his
company Laiboyan to China, where they will
be looking to provide the Asian market with
an option for virtual laboratories, while they
continue to provide the same services to the
Mexican market.

Edgar Raygoza has a similar story. He is a
doctoral student of Engineering Sciences with
a specialization in nanofluids, who was con-

Transfer Office Process

Ensuring that research conducted at the Tec is useful

for society is the main objective.

Researchers The Technological Intelligence
present a Department (DIT) reviews the
proposal and helps the researcher to
register their intellectual property (if

/ proposal to the

) ~ Transfer Office.

> applicable).

Next, it helps the researcher to sell
their product through licensing of
their technology, sale of the same,
or creation of a Technology-Based
Company.

The Business Development

Department helps the

researcher to create a strategy
for ensuring financial viability.

ducting research into the use of nanotechno-
logy in additives such as industrial lubricants.

“I come from a technical background and
my career is in engineering, so 'm not connec-
ted to the business side. When I started stud-
ying for a PhD, my plan was to go out and work
for a company as a technologist in that area,”
recalls Raygoza.

However, during his studies, he decided
that his research project should be more than
just a publication. Although he didn’t feel ca-
pable of setting up a business, he found an an-
swer in the TTO.

They trusted the technology and provided
support to patent it.

His company, Global Nano Additives, has
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If the proposal has
potential, the DIT sends the
researcher to the Product
Development Department.

[

The Product '
Development
Department helps
with the creation of
a prototype from
the research for
testing,

If the research achieves a greater
level of maturity, it helps the
researcher to bring the prototype to
market for commercialization.

During the process, the Funding Attraction and Liaison Department seeks partners and organizations

who can help with commercialization and funding.

Source: Tec de Monterrey’s Technology Transfer Office

\
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https://www.wipo.int/portal/en/index.html
https://www.wipo.int/portal/en/index.html
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https://tecscience.tec.mx/es/tag/institute-for-obesity-research/
https://tecscience.tec.mx/es/tag/institute-of-advanced-materials-for-sustainable-manufacturing/
https://tecscience.tec.mx/es/tag/institute-of-advanced-materials-for-sustainable-manufacturing/
https://research.tec.mx/vivo-tec/display/PID_132476
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now been part of entrepreneurs-
hip programs such as one at Tel
Aviv University in Israel and even
received an award from the Te-
chnological Innovation Fund set
up by the Ministry of Trade and
the National Council of Science

and Technology (CONACyT).

Pull and push approaches

There are two approaches for
going from research to technolo-
gy transfer.

The push approach is one in
which researchers do their jobs
and answer questions posed by
themselves or based on other

o

scientific research, while the outcome may
or may not answer a current need of society.

In contrast, the pull approach seeks to
provide a solution to a social question or one
from a company or organization and then
conducts research, occasionally funded by
that quarter. Silicon Valley is precisely one
of the places where this approach is popular.

There, institutions such as the University
of California have founded more than 1,125

companies based on research and patents,
generating more than 18,400 jobs and re-

turn of investment of 14 billion dollars in
2014 alone.

Through the TTO, Tec de Monterrey is
now seeking to promote greater participa-
tion of its researchers in the latter approach.

Between 2016 and 2020, Tec de Monte-

rrey achieved more than 6,500 scientific
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o ° 1 Basic research (the technology concept is developed)

publications and 38,000 citations, as well as 49 patents
transferred between 2005 and 2020, together with 370
submitted and 150 granted by the Mexican Institute of
Intellectual Property (IMPI).

Edgar Raygoza and Manuel Macias exemplify the
effectiveness of technology transfer at the Tec, which
in 2021 reported the creation of four companies, with
another six on the way and 11 licenses. But they’re not
the only ones.

Source: Technology Readiness Levels, NASA

9 Final tests: Implementation performed and final results
tested in a real setting.

Operational qualification: The complete system is certified
and its operating capacity is measured.

The complete model or prototype undergoes tests
in a real setting.

Tests on the complete model
Tests in a relevant setting

Laboratory tests

Validation of the idea or technology through experiments

Demonstration of the viability of an idea

Tec researchers Grissel Trujillo and Mario Alvarez
created the technology-based company Forma Foods,
which prints meat for human consumption, as reported
by TecScience, without the environmental impact the
meat industry causes to the world.

For Alvarez, “applying knowledge feels good, not just
on a scientific level but also on a personal one. Feeling
that you can go beyond what happens in the laboratory is
something really special.”
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