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PREFACE

Technology transfer  is  one of  the main areas in which many engineers  are involved;  thus,
every researcher has to know the basic information regarding technology transfer in order to
generate a complete technology transfer cycle. This manual aims to give a big picture of this
colossal topic, since the support of technology transfer office consultant is required in a real
technology transfer case.

There are several projects that can become a commercial products and they only need to be
redefined  for  a  specific  market.  On  the  other  hand,  the  project  has  to  be  protected  to  be
implanted in a company.

This  book  is  for  all  the  engineers,  researchers  and  students  who  want  to  learn  about
technology  transfer.  Technology  transfer  is  one  of  the  most  important  topics  of  this  age,
because it is the last stage in the process for getting a final product. This book is focused on
the most important aspects in the technology transfer; it could be used as a reference book
when a scientist needs to generate products for a specific market. There are some examples
about how the technology transfer could be developed in Mexico but a complete review about
different  technology  transfer  conditions  is  presented.  Hence,  this  book  can  be  used  for
students  and  professors.
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When we have an idea and we want to develop it into a commercial product, there are some
concepts that we must clearly define.

Decide  the  project  reach.  Idea  evaluation  and  opportunity  recognition.  Is  it  really1.
needed? Is there something similar already in the market? Would customers buy it?
Choose  the  approach  and  return  wanted.  Should  we  develop  and  manufacture  it?2.
Should we sell the idea? Should we look for a joint venture? Can we patent it?
Foresee  Sustainability  of  the  project.  Can  it  be  easily  copied?  Will  we  be  able  to3.
compete with existing products in the market? Can we really protect it?
How well accepted will this new invention be?4.
Ownership of results generated in the project.5.
Identification of IP owned before the start of the6.
Access rights to Foreground and Background needed during and/or after the project or7.
to further research.
Access rights to or the exclusion of “Side ground”.8.
Protection of Foreground.9.

One important part of our product is having the idea and developing it; however, before we
can develop it we need to make sure it does not already exist. After that, we must make sure
that  we  can  protect  it  to  get  a  profit  when  it  is  ready.  All  this  has  to  do  with  technology
transfer, a topic this document will guide us through.

Diffusion is the process by which an innovation spreads via  communication channels over
time among members of a social system [1]. Some innovations diffuse rapidly and others very
slowly,  depending  on  their  advantages  and  compatibility  with  people’s  beliefs.  While
uncertainty might prevent an invention to diffuse widely, providing enough information might
diminish that uncertainty. However, failing to transmit that information can lead to the failure
of the invention. The more observable an invention is, the easier it will be to diffuse among
people. An example of this is the cell phone: people quickly adopted the use of cell phones,
but a new vaccine might not be as easily seen and people might not accept it easily either.
This  should be taken into consideration when determining a project  or  invention.  Will  the
industry accept the invention? Is it very different to what is used now? Is it worth using or is
the advantage of using it so negligible that people could live without it?

In  today´s  knowledge-driven  economy,  technological  innovation  is  the  key  to  a  country´s
development.  Science  and  Engineering  are  the  strongest  generators  of  patents  around  the
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world. In order to achieve innovation, research and education in Engineering must be highly
promoted.

In some highly developed countries, R&D has been supported by the government for many
years, which has turned them into leaders of technology development. This leadership is now
being threatened, however, because of reduction of investment in equipment, facilities and
personnel,  outsourcing  of  product  development  to  other  countries  due  to  lower  costs  and
lesser interest of students for Science and Technology due to the low compensation in salary
after several years. We must understand that our private and public Institutions have to make
a  change  right  away,  invest  in  research  locally,  incite  Science  and  Engineering  studies,
provide  laboratories  with  better  equipment  and  technology,  promote  interdisciplinary
research, and encourage more experimentation in engineering and facilitating the propagation
of successful models and entrepreneurship skills.

“R&D and other intangible investments, such as investments in software, higher education,
and worker training, are key inputs driving innovation” [2]. We can think of the innovation
process  as  an  “ecosystem”,  since  it  depends  on  many  factors  which  are  never  static.
Composed by government funds, economic regulations, the Industry investment and needs,
education  institutions,  communication  media,  the  market  conditions  and  all  supporting
institutions for National Innovation, a country can grow, generate jobs and competitiveness
based on Innovation, as shown on Fig. (1).

According  to  the  Intellectual  Property  Office  of  the  UK,  just  between  2009  and  2010,  84
million pounds were generated directly from IP at universities in the UK. One example of this
is Cardiff University, which has generated 7 million pounds from licenses and royalties for
the last five years, through ventures with companies for healthcare systems [3].

Money  is  not  the  only  reason  to  protect  an  invention  in  Universities,  though;  it  promotes
research, creativity and involvement from different areas within the same institution. It can
also  attract  more  students,  companies  or  even  the  attention  of  the  government,  due  to  its
participation in society.

The  same  occurs  for  companies.  Of  course,  patenting  provides  a  means  for  profit  by
manufacturing a product, which is very valuable to companies; filing for patents, however,
can also be seen as a  benefit  when the company patents  an idea early.  That  could prevent
them  from  having  to  pay  for  licensing  later,  which  provides  freedom  to  move  to  new
technologies and future businesses, or even to license it, if it is a product out of their business
range.  Some companies,  like  Qualcomm, focus  only  on technology innovation rather  than
manufacturing. They constantly innovate and force their users to keep paying for licenses. A
patent can also be seen as an intellectual  asset  for a company to differentiate it  from their
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competitors for original services and products amongst competitors, which increases the value
of companies [50].

Fig. (1). Innovation ecosystem.

As  reported  by  the  World  Intellectual  Property  Organization  [4],  during  2010  there  were
around 7.3 million patents in force, mainly granted by the USPTO (US Patent Office) and
JPO (Japan Patent Office). Residents of Japan held 2 million patents and US residents held
1.46 million patents. Their share is around 48% of the world’s total number of patents, while
Mexico accounts for around 10% of the world´s total.

Technology transfer does not only occur between the industry and Academia; it also happens
between government and industry, for example, in the health sector. By 1993 AIDS was the
leading cause of death of young people in the US (25-44 years old). Two scientists from a
National Cancer Institute research program discovered the use of Didanosine to treat AIDS.
They transferred the technology to a drug company that could rapidly develop the new drug.
They offered the license, which was initially exclusive but would become non-exclusive prior
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to the expiration of the National Institute of Health (NIH) patents. The company that obtained
the technology transfer was Bristol-Myers Squibb, which developed the medicine Videx®, that
drastically reduced the incidence of AIDS and deaths in the US from 1994 to 2000 [5]. The
NIH  Office  of  Technology  Transfer  uses  a  Confidential  Disclosure  Agreement  with
companies for reviewing patent applications to ensure rapid commercialization and benefit
the public.

Table 1 shows an overview of total (resident plus applications abroad) IP activity by origin, in
2010.

Table 1. Total number of patents applications by country of origin in 2010.

Origin Patents Marks Designs

Germany 5 1 1

China 3 3 2

United State of America 2 2 5

France 6 5 4

United Kingdom 7 4 7

Japan 1 10 9

Italy (1)(2)(3) 11 7 3

Switzerland (2)(3) 8 9 6

Republic of Korea 4 14 10

Netherlands 9 8 12

Mexico 38 26 45
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CHAPTER 1

Technology Transfer in Universities

Abstract:  One  of  the  better  known  missions  of  university  is  to  teach  and  create
knowledge; however, in today’s world, it also needs to focus on research to generate
development for society’s growth. Universities are now making Intellectual Property
(IP) and patenting their research, either to generate profit and transfer that technology
by licensing it or selling it to the industry to commercialize it or to help the economic
development of  their  region.  Specialized offices are created within the university to
facilitate  the  interaction  between  the  university  researchers  and  the  industry.
Universities  in  Mexico  have  started  to  follow the  path  of  Technology  Transfer,  but
there is still so much to learn to achieve the international levels and to meet the industry
needs.  Thus  some  new  guidelines  and  process  are  introduced  to  the  researchers  to
identify the potential future of an investigation.

Keywords:  Agreements,  Commercialization,  Industry-academia,  Intellectual
property, IP guidelines, Licensing, Management, Patenting, Technology transfer,
Universities.

Several universities worldwide, but mainly in the United States, have understood
the need for technology transfer and are creating companies and patenting their
research.  Table  1.1  shows international  applications  from academic institutions
through the Patent Cooperation Treaty (PCT) from 2008 to 2010 [4].

The products form university research impact our daily life, from toothpaste, seat
belts,  computers,  radio,  internet,  internet  search  engines,  scientific  tools,  new
construction materials, medicines and treatments, vaccines, to medical practices
like open heart surgery, medical devices and crime warfare; thousands of products
have been created in the most important universities around the world [40].

Pedro Ponce, Kenneth Polasko, Arturo Molina, Miguel Ramírez & Patricia Mora
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Table 1.1. International applications from academic institutions through PCT from 2008 to 2010.
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According to Forbes’ list of the most entrepreneurial colleges in the US in 2011
[6],  Stanford,  MIT  and  Harvard  were  identified  as  the  most  productive
universities,  their  alumni  having  founded  more  companies  with  10  or  more
employees:

Stanford: One of its alumni is the founder and CEO of Capital One Financial1.
(2011 revenue: 18.5 billion dollars).
MIT: As of 2006 there were 25,600 active companies founded by MIT alumni,2.
employing approximately 3.3 million people.
Harvard: Has produced 10 self-made billionaires.3.

 

      (a) 

Fig. 1.1 contd.....
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CHAPTER 2

Intellectual Property

Abstract:  Throughout  this  chapter  different  kinds  of  Intellectual  Property  will  be
discussed. Each kind will be defined, the cases in which any of them may apply will be
shown, and also some of the steps to follow for the application will be revised. These
kinds of intellectual property are: patents, copyrights, trademarks and trade secrets, and
each  one  is  different  within  different  countries.  Finally  the  importance  of  the
intellectual property within companies is discussed, as for the impact of this has to their
economic development.

Keywords:  Application,  Companies,  Copyright,  Indautor,  Infringement,
Invention,  Laws,  Licensing,  Patent,  Process,  Protection,  Software  protection,
Trademark,  Trade  secret,  Utility.

A research made by the Advancing Science Serving Society (AAAS) in 2007 [23]
shows that Academia is second, after Industry, to obtain Intellectual Property in
Life  Sciences.  Their  method to  transfer  IP  is  mainly  through Material  Transfer
Agreements  (MTA),  while  the  Industry  uses  more  exclusive  and non-exclusive
licensing.  Industry  takes  longer  to  acquire  technology  than  Academia,
Government  or  Nonprofit  Organizations.  Industry  also  has  more  difficulties  in
Acquiring Last Patented Technology due to overly complex negotiations.

Fig.  (2.1)  and  Fig.  (2.2)  [23]  show  how  Patent  is  the  most  used  method  for
protection in almost every field, especially in the industry in the United States.

Some  technologies  combine  different  kinds  of  Intellectual  Property  protection.
For example: software might have a patented algorithm, a copyrighted computer
code and a trademarked name. Fig. (2.3) [24] summarizes the different forms of
Intellectual Property.

Pedro Ponce, Kenneth Polasko, Arturo Molina, Miguel Ramírez & Patricia Mora
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Fig. (2.1). Method of protection of last innovation (by field).

Fig. (2.2). Methods of protecting IP (by Sector).
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Fig. (2.3). Different forms of intellectual property.

2.1. PATENTS

A patent is an intellectual property right that excludes others, for a limited time,
from  making,  using,  offering  for  sale,  or  selling  an  invention,  in  exchange  for
public disclosure of the invention when the patent is granted [25]. A patent can be
considered as a contract between the government and the inventor, which grants
monopoly of the invention for 20 years. There are three types of patents:

Utility  Patent:  Granted  to  inventions,  discoveries,  processes  and  machines,1.
article of manufacture or composition of matter.
Design  Patent:  Granted  to  new  and  original  design  for  an  article  or2.
manufacture.
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CHAPTER 3

Steps to Search for Patents of a Product

Abstract: One of the very first steps before writing or submitting a patent is searching
for any similar patents already registered. This step is crucial because if any similar
patent exists, the new patent has to be a specific percentage different to be considered a
new invention otherwise it will be rejected and valuable time and money will have been
wasted. In this chapter some recommendations are made to help you search for patents
already registered either for a specific country or internationally.

Keywords:  Applications,  Cost,  Evaluation,  Factors  of  marketability,  Internet,
Market,  Office  of  patents,  Patent,  Patent  searchers,  Products,  Research,  Search
engine, USPTO.

3.1. IDEA SELECTION

Following the aforementioned description to generate, evaluate and select an idea,
we will have an idea to start from.

3.2. PERFORM A RESEARCH FOR THE PRODUCT

It is very important to ensure that the new product does not already exist on the
market or that it has not been patented already. Do the following research:

3.2.1. Internet

Research  for  the  product  in  any  internet  search  engine,  like  Google  or  Yahoo.
Enter different words to describe the product to make sure it does not exist.

3.2.2. USA National Innovation Marketplace

This  website  allows  us to  look  for  inventions in  the market.  Follow  the  link
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http://innovationsupplychain.com/ and type the product in the first field and click
search.

3.2.3. USPTO

The  United  States  Patent  and  Trademark  is  an  agency  of  the  United  States
Department  of  Commerce  that  issues  patents  and  trademark  registration  for
product  and  intellectual  property  identification.

Go to the website: http://www.uspto.gov/ and click on search patents.

http://innovationsupplychain.com/
http://www.uspto.gov/
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Look for both patented products and those that have been filed for patent but are
still being evaluated.

Click on Quick search and enter the information we are looking for.

We present here an example of a patent pointing at some important information:
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CHAPTER 4

Industrial Property in Mexico

Abstract:  As explained  in  the  previous  chapters,  every  country  has  their  own  laws
regarding  industrial  property  and  different  guidelines  for  applying  to  them.  In  this
chapter the whole process of industrial property will be focused on Mexico, from the
steps to write and fill an application format to what happens to a patent when it reaches
the  expiration  date.  Finally  some  policies  about  intellectual  property  that  the
Tecnológico  de  Monterrey  follows  are  shown.

Keywords:  Development,  Formats,  Idea,  IMPI,  Industrial  design,  Innovation,
Invention, Mexico, Patent guide,  Protection,  Public domain,  Tec de Monterrey,
Third parties, Trade secret, Utility model.

The IMPI (Industrial Property Mexican Institute) is the Mexican public institution
that protects industrial property rights.

Industrial  Property in Mexico protects inventions  (e.g.  Patents,  Utility Models,
Industrial Design, Lawet Design of Integrated Circuits) and distinctive signs (e.g.
Trademarks, Commercial Names). Patents and Utility Models can be protected in
different countries when filing an application in that specific country.

Table 4.1 shows the different ways to protect Industrial Property (IP) in Mexico
[32],  their  scope,  term,  and  some  benefits  (the  information  of  Table  4.1  was
literally  taken  from  www.impi.gob.mx).

4.1. MEXICAN PATENT GUIDE

This  is  a  guide  that  shows  how  an  application  for  a  patent  should  be  done  in
Mexico at the offices of the IMPI.

Pedro Ponce, Kenneth Polasko, Arturo Molina, Miguel Ramírez & Patricia Mora
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Table 4.1. Types of intellectual property in Mexico.

Type of
Protection

Scope and Term Example International Rights Benefits

Patent A patent defines the invention of a product or
procedure that usually has a practical use, a new
and previously unknown feature, and must
represent an innovation step, that is, a creative
process whose results that are not readily
apparent.

In Mexico, scientific theories, mathematical
methods, vegetal and animal derivatives,
discoveries of natural substances and commercial
or medical treatment methods are not patentable.

A patent will have a non-renewable term of 20
years from the date from the date of filing and
will be subject to payment of the corresponding
fees.

A tortilla manufacturing
machine.

Patent number: 227655

A patent granted in Mexico provides
protection only within national
borders.

There are two options to protect
inventions in other countries:

- File a patent application in target
countries within the next 12 months
after the date of filing in Mexico.

- File an international application
according to the Patent Cooperation
Treaty (PCT) administered by the
World Intellectual Property
Organization (WIPO) at the IMPI
offices.

A patent gives us the right to stop others
from using or selling our invention.

We can manufacture or commercialize
our invention or grant one or more
licenses to others.
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Type of
Protection

Scope and Term Example International Rights Benefits

Utility Model These are objects, utensils, devices or tools that,
after a change in their arrangement, configuration,
structure, or form, have a different function
regarding its parts, or a utility advantage.

The registration of utility models will have a non-
renewable term of 10 years from the date of filing
and will be subject to payment of the
corresponding fees.

A utility model for a
device to siphon liquids
from large jugs
(containers).

A utility model registered in Mexico
provides protection only within
national borders.

There are two options to protect
inventions in other countries:

- File a utility model application in
target countries within the next 12
months after the date of filing in
Mexico.

- File an international application
according to the Patent Cooperation
Treaty (PCT) administered by the
World Intellectual Property
Organization (WIPO) at the IMPI
offices.

A utility model gives the right to stop
others from using or selling it. We can
manufacture or commercialize the utility
model or grant one or more licenses to
others.

(Table 4.1) contd.....
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CHAPTER 5

Case Studies

Abstract:  Some  of  actual  research  projects  in  the  Tecnológico  de  Monterrey  that
followed an intellectual property process are shown as case studies in this chapter. Each
case demonstrate different requirements of protection depending of the final use for the
patent,  either to commercialize it  on its own country of invention or internationally.
The projects are: Exoskeleton controlled by brain signals, intelligent control toolkit for
LabVIEW,  climate  control  for  greenhouse  and  its  control  system,  intelligent
wheelchair,  reconfigurable  micro  machine  tool.

Keywords:  Agreement,  Business  plan,  Case  study,  Commercial  product,
Contracts, Control system, Design process, Inventor, Licensing, Market, Patent,
Product, Product cycle, Profit, Royalty, Software.

5.1. EXOSKELETON CONTROLLED BY BRAIN SIGNALS

The following Case Study will help to illustrate the process to patent a project.

Project Scope:1.
Create a device that will help a paraplegic person to walk. It will consist of an
exoskeleton for human legs controlled by an Artificial Intelligence control that
senses the brain signals for walking and activates actuators in hips and knees to
walk.

Research:2.

Internet - Use Google to search for exoskeleton.a.

Pedro Ponce, Kenneth Polasko, Arturo Molina, Miguel Ramírez & Patricia Mora
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USA National  Innovation  Marketplace  –  This  website  allows  us  to  look  forb.
inventions in the market.

Follow the http://innovationsupplychain.com/ and type the product.i.

http://innovationsupplychain.com/
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The results will show as following:ii.

USPTO - The United States Patent and Trademark  is an agency from thec.
United  States  Department  of  Commerce  that  issues  patents  and  trademark
registration  for  product  and  intellectual  property  identification.

Go to the website: http://www.uspto.gov/ and click on search patents.i.

http://www.uspto.gov/
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Basic Glossary of Patent Terms

(The main information about definitions was taken from Patent Savvy for Managers: Spot &
Protect Valuable Innovations in Your Company, Kirk Teska, Nolo, Nov 7, 2007 - Business &
Economics - 296 pages). If you need more information about definitions, please review the
above reference.

Abstract is a text that shows a consisted description of the patent.

Abandonment is an action that appears when the inventor has given up all claims to a patent
on the invention.

Actual damages is a legal process for covering an injury or economical loss.

Answer is a legal process for admitting or denying a the allegations.

Best mode is the way that the invention is embodied.

Board of Appeals is the tribunal of judges at the PTO.

Cease letter is defined normally as the request of all infracting activity.

Clear and convincing proof are proofs that release from serious doubt.

Complaint is generally called causes of action and filled with a court clerk.

Compositions of matter are normally chemical compositions.

Conception  is  the idea that is  the initial  stage in an invention based on the mental part  of
inventing.

Confidentiality agreement (nondisclosure agreement) an agreement to no-disclose certain
information about the invention.

Continuation application is a new patent application.

Continuation-in-Part (CIP) is used when information (new matter) is included.

Continuing Prosecution Application (CPA) a continuation based on a patent application.

Contributory infringement is applied when material component of a patented invention is
sold.

Pedro Ponce, Kenneth Polasko, Arturo Molina, Miguel Ramírez & Patricia Mora
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Copyright is a legal protection to prohibit others to use or sell your inventions if they do not
have a legal agreement.

Counterclaim is normally a legal claim.

Court  of  Appeals  for  the  Federal  Circuit  is  the  federal  court  that  deals  with  in  patent
appeals.

Date of invention is the earliest date in which the inventor can prove that the invention was
build or a patent was filled (those are the most important ways for fixing a date of invention).

Deposit date is the date when the PTO gets a patent application.

Deposition it could be an oral or written testimony of a party or witness.

Design patent normally covers the visible shape of a non-natural object.

Examiner’s answer is a summary done by a patent examiner to response to an applicant’s
brief.

Final office action is the examiner’s response to the first amendment of applicant.

Generic is an entire class of related species or items.

Grace  period  is  generally  a  period  of  time  when  the  normal  period  for  taking  action  has
passed.

Invention is normally a novel article, machine, composition, or process.

Machine a system used for accomplishing a specific task.

Patent  is  a  grant  from a  government  that  allows an  inventor  to  omit  others  from making,
using, selling, importing, or offering an invention for sale for a fixed period of time.

Patent application is a set of documents for describing an invention and they can be used for
filling in a patent office.

Provisional Patent Application is an interim document that describes how to make and use
the invention.

Utility patent a rule excusing an inventor from the one-year bar provided that the alleged sale
or public use was primarily for the purpose of perfecting or testing the invention.
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