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INTRODUCTION

2015 ended with a number of achievements of the Institute for Technological
Research (IPT), which have benefited the whole society. Our quest for more
innovation allowed us providing São Paulo and Brazil with paths for
technological, social and economic development required to grow.
One of the most remarkable examples of such reality is the increased income
with innovation for the second consecutive year, reaching a new history record: while in
2014, IPT had 24% of its budget originated from services rendered in support to
innovation in the country, in 2015 such trend advanced up to 31%. Our goal of reaching
40% in 2018 is, therefore, becoming reality.
Such data is consistent evidence of the vision the companies and the State are achieving
in the last years regarding the importance of innovating. More than that: the awareness
that invisible innovation - the one that does not reach the eyes of consumers, but
changes the products they consume - is essential part of this process.
As typical examples of achievements related to invisible innovation and which were
commanded by IPT we have the first production of metallic didymium in Brazil, the
project for ensuring quality of aeronautical structures made of carbon fiber, support to
Butantan Institute in scaling processes of vaccine for cancer, and meeting demand for
new control tests for the quality of personal protective equipment.
Additionally, that was the year when the Brazilian Agency for Industrial Research and
Innovation (Embrapii) accredited IPT as one of top three groups of biotechnological
research in the country, an acknowledgment of investment we have been doing in our
Group for BioNanoManufacturing. Embrapii model provides a modern vision of
innovative processes in Brazil, when sharing economic and technological risks with a
quite special characteristic: promptness in making decisions.
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In 2015, projects for the public area also deserve highlights, proving that innovation
permeates different government spheres. Examples of that are works for the new route of
treatment of solid waste in Bertioga, creation of Niagrisk software, which is able to analyze
what may occur in a certain place in case of rainfall, with a dynamic vision of risks, and the
project for mapping the quality of air in the cities by using mobile sensor networks on board
of urban buses, which has been awarded in the Competition for Innovation in smart cities.
Besides the support to companies and government, IPT also deploys innovation in its management. By means of strategic planning, which had a sequence in 2015, the several
working groups of the Institute put an innovative model based on prototypes into practice. Thus, it was possible to develop pilot projects, generating results such as the
installation of a technological innovation chamber for transportation, which gathered the
twelve companies of São Paulo State associated to the State Transportation Secretariat to
discuss innovations required to the near future.
In the 117 years of existence of IPT, such support to innovation has always existed, even
though it has not been called this way. The new feature now is the awareness we have on
the need for ongoing changes. This is the direction IPT takes: we have to be ahead of such
changes. And it seems, we are on track.
On the pages of this report, we present how such guideline affected our history in 2015
and different projects that contributed to enhance innovation in industry and increment
the State economic development. On our website (www.ipt.br) it is possible to access the
entire version of the document, which includes details of 2015 financial statement and the
full list of publications and patents filed during the year.
Enjoy your reading!
Fernando José Gomes Landgraf
CEO
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Words of the Secretary of Economic
Development, Science, Technology and Innovation
of the São Paulo State

T

he Institute for Technological Research, IPT, is the concrete evidence that it is
possible for an institution to overcome one century of existence still young.
This is so because IPT managed to increase its income originated from
innovation projects, from 24%, in 2014, to 31%, in 2015. And is going towards
the goal to reach 2018 with 40% of its revenues as a result of innovation,
boldness and efforts to create and search for new ways to the several areas of
human activity.

When I took over the position of Secretary of Economic Development, Science,
Technology and Innovation and had been given the honor to chair the IPT Administrative
Board, I was happy to be able to challenge brilliant researchers of the Institute to advance
even more. All of them took such challenge with enthusiasm and enlarged the range of
researches and services directed to increase the quality of life of people living in São
Paulo.
Researches in the area of solid waste, for example, have been started to minimize issues
caused by final destination of urban garbage. Likewise, we have looked for solutions for
supplying water. IPT has its brand in major public works in the State. When we travel by
the Ring Road (Rodoanel) and the hanging bridge in São Vicente, for example, we are
experiencing technologies developed by IPT.
We feel proud when we visit the Lightweight Structures Laboratory (LEL), in the
Technological Park of São José dos Campos, where there is huge contribution for
innovation and development of São Paulo. If we are the State that attracts more
investment in the whole country, we also owe that to the courage and sensitivity of the
governor Geraldo Alckmin for his incentive to the enlargement of IPT activities, a real
heritage to São Paulo people.

Márcio Luiz França Gomes
Vice-governor of São Paulo State,
Secretary of Economic Development, Science, Technology and Innovations
and president of IPT Administrative Board
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Words of São Paulo State Governor

T

he Institute for Technological Research is a driver of demands for technology and innovation in
São Paulo and Brazil, supporting both public and private sector policies. IPT is a source of pride to
São Paulo, a link among companies, universities, research centers and governments.

IPT has been a prominent player and major partner in the development of the country. An example is the Program for Technological Support to Municipalities. The Secretariat for Economic
Development, Science, Technology and Innovation of São Paulo State finances specialized
services, which use the IPT technical capacity in areas such as infrastructure, industrial districts, use of soil
and mineral resources.
Partner of industries in support to innovation, services to private sector represents approximately 60% of
the Institute’s income. There is no doubt that the participation of São Paulo within the national scope is
greatly due to this joint effort of the Institute and the Government of São Paulo to put technological
advances into service of boosting and competitiveness of industries, something that is translated into
products and services that provide improved welfare to society.
The Institute also contributes to the qualification of companies to exports. We know foreign trade is one of
the best solutions to the economic crisis that is striking the country. In that sense, it emerges as one of the
main initiatives for Brazil to pull itself out of the recession and resume growth. Almost 90% of Brazilian
export companies, apart from agribusiness, are located in São Paulo. Now we need to advance, by
increasing the number of companies focused on foreign trade and volume of exports. For that, IPT input is
essential, once it contributes for enlarging the range of companies located in São Paulo that are able to
compete for place in external market.
In other words, research, technology and innovation are priorities in São Paulo; they provide for more
qualified job positions and better compensation of workers. Nowadays, São Paulo is liable for more than
half of all researches carried out in Brazil, for the largest network of technical and technological education
in the country and the most remarkable national public universities. The only State to direct 1% of its tax
revenue to research.
As the São Paulo State Governor State and as a physician, connoisseur of the quality of researches made in
São Paulo and aware of the importance of innovation for the development and increment in the quality of
life of population, I would like to greet all of those who have contributed to keep the excellence of IPT alive,
one of the most remarkable technological institutes worldwide.
Geraldo Alckmin
São Paulo State Governor
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IPT
The focus of IPT, a centenary Institute
reporting to the Secretariat for
Economic Development, Science,
Technology and Innovation of São Paulo
State, is providing more competitiveness
to its clients and better quality of life
to population. In this Chapter, you will
learn about the permanent actions of
the Institute directed to such objectives
and numbers that show its performance
in 2015.
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Supported by a 117-year history,
the Institute for Technological
Research builds up knowledge
directed to the development of the
nation scientific and technological
heritage.
From support to civil
construction to operations in
bionanotechnology, IPT offers
tests, calibrations, technological
solutions, research, development
and innovation to public and
private clients of a number of
segments, therefore enhancing
competitiveness of companies and
promoting better quality of life to
people, which is translated into
three major challenges.
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+PRESENCE
We want to be more
present in companies,
industries and government
agencies to understand
demands from our clients.
By understanding that
reality, we are going to
envision opportunities for
innovation to turn them
into ideas, products and
services.

+ INNOVATION

+ IMPACT

We long for a more
innovative country.
And we have potential to
contribute towards that
goal. There are many ways
to promote innovation, but
the Institute vision is
clear: innovating is
creating value to the
client, working for a new
product, process or method
to reach the market and
the society.

We want to show that the
Institute solutions are already
present on the daily routine of
population. In the cities, on the
roads, at the airports, inside our
houses: there is always a little
piece of IPT improving people's
life. We want to affect society
more and more, with proposals
that bring more quality and
promptness to your daily life.

IPT
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Technological Centers

IPT counts on nine
Technological Centers and
three Groups, which
comprise 39 laboratories
and sections. They
represent the multiple
aspects of the institution,
whose technical
competences assist public
and private areas, small
and large enterprises,
industrial, commercial and
service sectors.
Center for Technology of the
Built Environment (Cetac)
Operations and solutions: Directed to the
productive chain of civil construction, provides
solutions in edifications, materials, components and
construction systems. Its tests for characterization
and development of products, many of them unique
in the country, allow technological advances in the
segment, and contribute for sectoral programs of
quality and standardizations. Participation in the
definition of regulatory milestones and public
policies, focused on the social interest housing, is
another major operation of Cetac.
Laboratories: Building Systems and Components,
Building Installations and Sanitation, Environmental
Comfort and Building Sustainability, Fire and
Explosion Safety.
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Center for Chemistry and Manufactured Goods (CQuiM)
Operations and solutions: It provides laboratory competence to domestic and
international markets in the evaluation, performance and enhancement of products
and processes by means of chemical and physical-chemical characterization of
materials, fuels and lubricants, biomasses, polymer, textile, leather and safety
products. With strong metrological actuation, it carries out tests, development of
reference materials, certificates, proficiency programs and compliance assessments.
Laboratories: Metrological References, Textile Technology, Footwear and Protection
Products, Fuels and Lubricants, Chemical Analyses.

Center for Metallurgical and Materials Technologies (CTMM)
Operations and solutions: With the mission of providing technological solutions
applicable to industrial processes and products in the areas of metallurgy and
materials, it counts on competences that comprise characterization, troubleshooting,
including development and validation of mathematical models and deployment of
solution in pilot scale. Utilization of mining and metalworking waste, solutions in
corrosion and protection, innovation in alloys and materials for a number of
applications and development of metallurgical processes are among its main actions.
Laboratories: Corrosion and Protection, Metallurgical Processes.

Center for Information Technology, Automation and Mobility (CIAM)
Operations and solutions: Intelligent transportation systems, information
technology and engineering systems, among other solutions, are offered by the
Center, which works mainly for the federal and State public sectors, but also meets
the demands from the private sector. CIAM is a strong integrator of areas at IPT, using
its expertise and software development in multiple projects.
Sections: Automation, Governance and Digital Mobility, Software Solutions and
Engineering Systems.

Center for Infrastructure Construction Technology (CT-Obras)
Operations and solutions: Provides technological support to the segments of
infrastructure, civil construction and mining, operating in the investigation of
pathologies in structures, pavements and bridges characterization and investigation
of geological-geotechnical behavior, technical consultancy to projects and works and
identification of problems of different building materials. Both public and private
areas benefit from the Center solutions, constantly referred for assessment and
prognosis in case of accidents in major projects.
Laboratory: Civil Construction Materials
Sections: Mineral Resources and Ceramic Technology, Geotechnics, Structural
Engineering.

Center for Forest Resource Technology (CT-Floresta)
Operations and solutions: Operates in the transfer of technologies
to the woods production chain, with differentiated solutions in
projects for structural assessment, biodeterioration and protection
of woods, studies and analyses of pulp and paper, assessment and
restoration of vegetation cover, diagnostic of trees and support to
environmental licensing. It aims at encouraging the innovative use of
woods and woods products, contributing for environmental
sustainability. It has the greatest collection of woods in Latin
America, Xylotheque Calvino Mainieri.
Laboratories: Trees, Woods and Furnitures, Pulp and Paper
Section: Forest Resources Sustainability

Center for Mechanical, Electrical and Fluid Flow Metrology
(CTMetro)
Operations and solutions: Provides comprehensive technological
services, from calibration of mechanical and electric magnitude
meters to instrument and equipment testing. Researchers in
scientific and industrial metrology for solution of complex
metrological issues in mechanical, electric, oil and gas industries,
sanitation and wind engineering, among others, are performed in its
laboratories.
Laboratories: Mechanical Metrology, Electrical Metrology, Flow
Metrology.
Section: Oil and Gas.

Center for Mechanical, Naval and Electrical Technologies
(CTMNE)
Operations and solutions: With the objective of enhancing
new devices, facilities, technologies and services to the sectors
of mechanical, naval, ocean, electrical and optical engineering, it
works on the development of solutions that aim at increasing
energy safety and efficiency, reduction of emissions and
improvement of functionalities. The activities of the Center
comprise research, design, modeling, prototyping and testing,
working with the entire cycle of life of products and facilities.
Laboratories: Mechanical Equipment and Structures, Marine and
Ocean Engineering, Thermal Engineering, Packaging and Cargo
Systems, Electrical and Optical Equipment.
Section: Prototype Manufacturing

Center for Geoenvironmental Technologies (CTGeo)
Operations and solutions: The Center operates with public and
private sectors by means of technological services in urban and
rural planning and environmental management. Its portfolio
offers works for management of natural and technological risks,
solid residues and contaminated areas management, integrated
management of water resources, studies of underground water,
investigation of areas under shallow water, preparation of
geotechnical letters and erosion maps, and development of
plans for managing watersheds.
Laboratories: Residues and Contaminated Areas, Water
Resources and Geoenvironmental Evaluation.
Section: Investigation, Risks and Natural Disasters.

Group for BioNanoManufacturing (Bionano)
Operations and solutions: The Group aims at developing industrial products and
processes increasingly sustainable. For that, it works with the technological platforms of
biotechnology, microtechnology, nanotechnology and ultra-precision metrology, which
allow reducing the time and size scales, less hazards to environment and advancement in
micromanufacturing processes. It holds steady interface with industrial sector in
research, development and innovation projects.
Laboratories: Micromanufacturing, Industrial Biotechnology, Chemical Processes and
Particle Technology.
Group for Technological Support to Small Enterprises (NT-MPE)
Operations and solutions: Micro and Small enterprises take the Group as a
technological partner for resolution of technical issues in different areas. With wellestablished programs that aim at competitiveness of companies, it provides assistance
for enhancement of products, management of production, adoption of cleaner
technologies and support to exports. Its mobile laboratories count on equipment to
directly assist factories, troubleshoot of technological issues related with raw materials,
processes and products.

Lightweight Structures Laboratory (LEL)
Operations and solutions: Aerospace,
automotive, oil and gas, and wind-turbine
blade sectors are among priorities of LEL,
which is deployed in the Technological Park
of São José dos Campos. The research and
development area of the Laboratory is
centered on the field of composites, metal
and hybrid materials. Its solutions comprise
the entire cycle of development, including
analysis, simulation, prototyping, testing,
studies of feasibility of serial production, and
maintenance of projects involving
lightweight structures.

IPT
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400 technological

projects with public and
private partners

In a brief overview of IPT operations in
2015, learn the most relevant numbers of
the Institute. Charts also illustrate IPT
performance this year, showing that the
economic crisis experienced by the
country has not been sufficient to affect
the major indicators of the institution.

Annual evolution of income
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generated by service
agreements

2015

Despite of the economic crisis that has disturbed several productive
sectors and its reflex on IPT, which has dismissed people and
experienced a decrease in the budget allocation passed on by SP State
Government, the Institute directed supplementary efforts to the sale
of services, achieving a record income of R$ 114.4 million.
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IPT is an institution with tradition in
metrological services, essential to ensure
the quality of products and services and
adaptation of its clients to standards of
several productive sectors. However, its
performance with innovation has been
presenting the largest growth lately, which
reflects the guidelines of the institution's
Strategic Planning.
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In 2015, IPT set a record in services
connected to innovation. The result
is an achievement to be celebrated
and reflects the efforts of the
Institute to reach 2018 with 40% of
its income bound to innovative
projects.
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Since it was created, in 2013, the Brazilian Company of Industrial Innovation (Embrapii) is provenly a great partner
in innovation in the Institute, which in addition to be an Embrapii Unit in the area of High Performance Materials,
reached the position of Embrapii Unit in Biotechnology in 2015.
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Valuing people

PDCE - The world as
a horizon

The key capital of a research institution is
its human resources. IPT develops a series of
actions aimed at valuing and developing
employees, as it believes that, besides all
benefits already known, a good work
environment favors innovation. The Institute is
also attentive to potential talents in
universities and in the market, providing
courses and programs to attract youngsters
and enhance dialog with these spheres. Learn
about the IPT actions directed to people, both
its employees and the technological community.

Qualification projects
Besides the works the Institute performs according
to contracts entered into with its clients, IPT
researchers and technicians develop, by means of
its Qualification Program, new competences to be
put into service to society. Operating since 2011, the
program aims at stimulating improvement of
procedures, processes and methodologies, as well as
exploring other qualifications, and reveals a steady
decision of the Institute towards innovation.
Developed by multi-disciplinary teams, such projects
allow the experienced look of IPT workers to propose
promising themes and researches to the institution,
which makes the Board of Directors to focus on
autonomy and proactivity of its collaborators. In 2015, 20
of these qualification projects were concluded, involving
approximately R$ 2 million in resources, while 41 new
projects have been started. The latter received an
allocation exceeding R$ 5 million, coming from IPT Support
Foundation (FIPT).
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Enhancing installed capabilities and
promoting acquisition of new
competences are the objectives of the
Program for Development and
Qualification Overseas (PDCE), which
has been promoting interchange of
researchers and technicians with
remarkable institutions worldwide
since 2011. The experience has
already allowed enhancement of
qualifications related with the
management of environmental risks,
civil construction, biomaterials,
waste treatment and
nanostructures, among other areas
with great potential for innovation.
During the year of 2015, six
researchers took part in
qualification courses abroad, with
researches developed in the
United Kingdom, United States,
Portugal and France.

Mining waste may be an economic and
environmental solution
Recovery and trading of mining waste are among the possible
technological solutions to minimize the contents of this type
of dams or even extinguish them. The qualification project
coordinated by the researcher Sandra Lúcia de Moraes, from
IPT Metallurgical Processes Laboratory, hinges on these
solutions. The proposal is mapping the production of waste
of mining companies and maturity of technologies applied
for its recovery and trading. With such mapping, it is
possible to propose technological routes to recover waste,
taking into account the specificities of the Brazilian
scenario. In a scenario where there are no high content
reserves, the amount of waste tends to grow. Therefore,
recovering such waste has an environmental and
economic purpose, once it is possible to give another
commercial destination to what is usually discarded, also
reducing the amount of waste in the environment.

New Talents
To developing academic research at IPT labs and count on in-house co-advisor to
monitor studies: this is what the New Talents Program provides to master's degree, PhD
and post-doctorate students of several institutions, with the purpose of opening the
doors of the institute and promoting proximity with the university. In 2015, investment
in scholarships totaled over R$ 345 thousand for approximately 50 students. Among
the laboratories with the greatest concentration of students, we had Metallurgical
Processes, Chemical Processes and Particle Technology and Water Resources and
Geoenvironmental Evaluation.

Talent with innovation for treating cancer
Member of the New Talents Program, the student of Bioengineering at USP in São Carlos
Caio José Perecin developed studies involving superparamagnetic nanoparticles
encapsulated with polymers for treatment of cancer by means of hyperthermia in his
master's degree research in 2015. The idea is that nanostructures, allied to the
application of an alternate magnetic field, promote increased temperature in the affected
area to generate a cytotoxic effect on tumor cells, eradicating them, as they are more
sensitive to heat than cells. Under co-orientation of researcher Natalia Cerize, from IPT
Biomanufacturing Center, the innovation of this work is the theme of encapsulation of
super paramagnetic nanoparticles and the synthesis route, employing the drying
technology by nano spray dryer. IPT equipment that allows such methodology is one of
the only equipment available in the country.

Mentoring Program

Professional master's
degree

HR Management

An IPT effort for valuing its human
resources and preserving knowledge is
the Mentoring Program, in which groups
of two or three more experienced and
younger researchers set a common theme
to be addressed during one year. The
objectives pursued include the
development of know-how and
capabilities, operation of equipment and
advancement in research methods.
Besides generating greater confidence
and appreciation in the work
environment, Mentoring generates results
such as prospection of new services and
increased production of articles. The 4th
cycle of the program was concluded in
2015, with 35 attendants from technical,
administrative and research areas.

Since 1997, IPT has been maintaining an
education area, offering postgraduate
courses to society. For this experience, it is
essential to have the knowledge
accumulated by employees of the Institute,
which are integral part of the professional
master degree professors' staff. Currently,
three programs are available: Computation
Engineering, Housing and Industrial
Processes. In 2015, over 400 students were
present in the three modalities, and 67
finished their education after defending
their theses. One of the highlights of the
year was the patent generated from the
conclusion work presented by the student
Luiz Massi Junior. The utility model
"temporary kit for homeless people in
emergency situations" was a result of his
Master's degree in the Housing area.

One of the focuses of IPT Human
Resources Coordinating Body is refreshing
its employees, which has been requiring
strategic projects. One example is the
Corporate Education program, which
provides training courses directed to
innovation, management, relationships,
communication and leadership that may
affect the results of the institution and had
the attendance of 832 employees in 2015.
As a highlight, we can mention the course
“The Practical Face of Innovation”, which
trained 284 IPT employees during the year.
Attendance of employees in technicalscientific events is another action
promoted by the HR area. In 2015, IPT was
represented by 217 participations with 82
presentations of works in national and
international events.

IPT

19

Programs and service
lines for clients

Patem:
technological
branch for
municipalities

To facilitate access of its clients to technology
and innovation, IPT offers a series of programs
To support technological
development
of the cities in São
and counts on important partnerships for its
State, providing solutions that range
fruition. Besides the traditional services of
from management of risky areas to
actions for economic development,
tests, calibrations, assistance and
IPT operates a program in partnership
technological support, the Institute provides
with the Secretariat for Economic
its multiple competences to major projects
Development, Science, Technology and
Innovation
of São Paulo State. The
of research, development and innovation.
Program for Technological Support to
With remarkable capacity to integrate
Municipalities (Patem) has been operating
public and private resources, IPT
since 1989 to ensure that cities of all sizes
have an access to technology and
operates with small and large
innovation. In 2015, eighteen municipalities
enterprises, municipalities and State
took part in the program. Some projects were
concluded and others started in the year,
governments, trade, industry and
following the example of assistance to the
service sectors. Get to know major
municipalities of Lorena, Monteiro Lobato and
IPT operation lines and programs
Águas da Prata. Great part of these services was
connected
to studies involving mapping of risky
aimed to its current and potential
and erosion areas. Another technical qualification
clients.
used includes studies for closing and opening
landfills. Patem expects that the Secretariat will
provide most of resources, while municipalities may
sponsor 0% to 50% of the total service price.

Exports and technology for micro, small and medium enterprises
At IPT, innovation and technology are available not only for large industries. The Group for Technological Support
to Small Enterprises counts on programs directed to the needs of many organizations. By means of the Program
for Technological Support to Exports (Progex), the company is able to adjust its products to technical requirements
of external markets, comprising improvement in the productive process, cost reduction, compliance with technical
rules, packaging and qualification for obtaining international labels. In 2015, 23 companies appealed to Progex.
Another service available to companies is the Mobile Units Project (Prumo), which provides solutions with the visit
of a laboratory to plants, in order to diagnose and resolve technological issues related to raw materials, processes
and products. Prumo computed 120 assistances in 2015, and the general support to small enterprises had 10%
increase when compared to 2014. In both programs, services are provided with non-refundable resources of a
maximum of 90% provided by the Secretariat for Economic Development, Science, Technology and Innovation of
São Paulo State and the Research and Projects Financier (Finep), while the company bears with a minimum of 10%
of the service price.
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Embrapii Partnership Together for innovation in industry
In order to make feasible projects that aim at creating interesting innovations
to its clients, IPT coordinates sources of non-refundable funding sources for
supporting such actions. Brazilian Company of Industrial Innovation (Embrapii)
is one of the most responsive ways when dealing with viability of innovation
projects available in the country. As an initiative of the federal government
that also counts on the support from the Government of the State of São
Paulo and whose mission is promoting private investment in innovation by
means of cooperation among companies and scientific and technological
institutions, Embrapii is becoming a major IPT partner. In 2015, the Institute,
which was already operating as Embrapii Unit in the area of Development of
Materials Technology, was accredited as Embrapii Unit in Biotechnology, an
acknowledgment to the technical qualification and experience of IPT in the
segment. In addition to the laboratory infrastructure and its research
groups, IPT offers in this partnership a supporting structure for contract
negotiation, intellectual property management, accountability reports and
process management, which assist the researchers in keeping focus on
the technical development of projects. Based on a non-bureaucratic
contracting process, the financing method counts on 33% of funds
invested by Embrapii, 47% to 50% of funds allocated by companies, and
17% to 20% of funds from IPT. There are over 25 projects contracted
since 2014, totaling R$ 65 million. In 2015, six projects were concluded
and six patents filled with application in the beauty and health, auto
parts and chemistry areas. New contracts, amounting to four, were
responsible for R$ 10 million in investments.

Technical consultancy for public
management
Cities, states and federal government are a major service focus for IPT,
which puts its competences into urban planning, management of risk
areas, mobility, structures engineering, management of forestation, and
many others to serve the society by public agencies intermediation.
These sectors contract primarily IPT technical consultancy, which may
involve from technological support to physical quality analysis of didactic
books to structural assessment of a bridge or building involved in accident
or fire. Public areas also rely on IPT to achieve more efficiency in their
services, as the project for creation of an information control center of the
Transportation Agency of São Paulo State (Artesp). In the several
opportunities of partnership with the public sector, IPT is a guarantee of
safety and quality for government management.

Dental innovation
Reducing time for hardening dental
cement to make procedures faster in
dental clinics was the focus of
partnership between IPT and Angelus, a
company that develops and trades
products in dental area. Performed
within Embrapii’s scope, studies allowed
obtaining a mix containing three phases
of interest that compose the cement with
an approximate hardening time of two
minutes, which is far below the eleven
minutes of commercial cement produced
by the company. The laboratory process
developed by IPT allowed obtaining a mix
based on two calcium silicates and calcium
aluminate, and the project had the aim of
producing nanometric particles by means of
sol-gel technology.

Measuring quality
To achieve accuracy in processes and satisfactory
quality levels of products and services, they have
to be measured, assessed and tested. IPT holds
broad tradition in metrology for a variety of
segments. Such services comprise equipment
calibration, compliance evaluation, tests, support
to technical standards and several types of tests
and measurements. From calibration of meters
used in the natural gas charging scheme to
assessments to check for performance of a ball as
per the requirements for proper practice of a
certain sport, IPT offers three thousand types of
tests to public and private sectors.

IPT
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IPT in the media
For IPT, relationship and synergy with the press
is one of the best ways to contribute for
popularization of technology and provide
clarifications on the importance of investments
in innovation to society and public authorities.
Folha.com published an article in which
Among the challenges there is the technical
the IPT president shows indicators to
information, which must be transmitted
measure innovation in the country,
so that most of the listeners understand it.
reminding how ranking agencies currently
proceed and the importance of
Such proximity with society is one of
innovative projects for the nation
the missions of the Institute, which
development. Innovation was also
works to be one of the Technology
the subject in an interview with
the president to "Problemas
multipliers in the country. In 2015,
Over thousand
Brasileiros" magazine, besides
our work with journalists was
challenges in the IPT
news on IPT in the
management.
intense, resulting in positive
media
indicators, reaffirming the Institute
credibility with the press, one of
the most valuable heritages of our
institution. Multiple competences
of IPT have also led the Institute
to be summoned to give its
opinion on different facts that
affect population.

2

On the World Water Day, celebrated on March 22, IPT launched the
Manual for rainwater collection, aiming at providing the population
with good practices for rainwater collection, storage and utilization. ‘É de
Casa’ TV show, by Globo TV, covered this subject.
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5 hours

More than
of exposure on TV,
totaling 80 insertions

The fire that reached
the Museum of the
Portuguese Language
counted on IPT works in
structural risk assessment to ensure
safety of the users at the "Companhia
Paulista de Trens Metropolitanos" train
platforms. Researchers talked to the
press to provide clarifications, as shown
in the subject matter exhibited by SPTV,
Globo TV.

The article detailing the mapping of
risk areas in the city of Araras,
exhibited by EPTV, regional branch of
Globo TV, was one of the many TV
reports produced by local broadcasters
during the year, counting on IPT as
information source.

“Jornal das 10", Globo News,
addressed the innovative project
between cosmetics companies
and IPT, whose focus is sharing
expertise in the field of
nanotechnology.

800

Effects of urban verticalization can be tested in the
Institute’s wind tunnel. “TV Folha" covered a
study that considers different scenarios in São
Paulo, considering the latest master plans for the
capital, in regard to circulation of air and dispersion
of pollutants.

Over
different vehicles
involved in
the whole country

Care required for urban
forestation was explained by
IPT researchers to SPTV, Globo
TV. Making a diagnosis of trees
and acting preventively are the
best ways.

Sound mapping is a tool to deal with
urban noise, one of the main causes of
environmental pollution in the whole
planet. IPT researcher explained the theme
in article of "Repórter Eco", Cultura TV.

IPT
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FEATURED
PROJECTS
Throughout the year, IPT developed
hundreds of projects for different clients.
These are technological services, innovative
projects, technical consultancy and
metrological works that contribute to
different productive chains, companies of
several sizes and public sector in its three
spheres. Shown in the following pages is a
representative sample of the Institute
highlights in terms of operations and
competences in 2015.
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Solutions to
industry

DEVELOPMENT OF CAST STEEL
PISTON RINGS
In partnership with Mahle, automotive parts company, IPT
conducted researches for the development of new alloys
and route for production of steel piston rings, using casting
processes. Such rings may be used in higher power engines,
in which components are subjected to high thermal and
mechanical stresses. Performed within the scope of the
Brazilian Company of Industrial Innovation (Embrapii), the
R&D&I project aimed at greater flexibility compared to the route
based on mechanically shaped wire. Moreover, the project had
the purpose of enlarging the portfolio of products of the
company by means of an alternate manufacturing route. After
overcoming challenges to adjust the casting process and alloy
features to the production of steel rings with competitive quality
and productivity in relation to current processes, ring batches were
produced in accordance with two classes of metal alloys, with
development of the respective casting routes and heat treatment.
These rings are now in advanced stage of evaluation for industrial
application by Mahle and have already generated two applications for
patent registration.

Innovation is a feature that especially
appears in industrial and service
segments. New processes, methods and
products are created in these
sectors, and they are translated into
economic development and benefits
to population.
IPT is an important link between
industries and applied research,
an articulator of sources of
resources for science and,
therefore, a great ally of
Metallurgical Processes Laboratory
innovation in the country. On
the following pages, learn
about the operations of the
SUSTAINABILITY IN
Institute directed to
THE COSMETICS CHAIN
innovative services and
The cosmetics company Natura and IPT worked together in the
projects of the national
production of a surfactant from waste of plants from the Amazon
industry.
region. Developed with support from the Brazilian Company of
Industrial Innovation (Embrapii), the purpose was turning the waste
being discarded in landfills into ingredients for cosmetic application,
therefore allowing closure of this productive chain with a high degree
of sustainability. Among other features, the surfactant molecule is able
to intensify the emulsifying or foaming capacity of a product. The
innovating nature of the project is in the production of surfactant by
using a biotechnological route, with lower toxicity and more environmentfriendly due to its biodegradability. IPT researchers have analyzed nine
bacteria strains in different combinations with four waste components
sent by Natura, so as to indicate to the company which one would provide
greater potential for generation of biosurfactant and its best applications.
Completed in 2015, the project yielded to IPT the iQLICAR Award in the
category Technology Partners, acknowledgment of Natura to the best
partners in innovation in the year.
Industrial Biotechnology Laboratory
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METALLIC DIDYMIUM MADE IN BRAZIL
IPT has produced the first 100 grams of metallic didymium using rare earth elements extracted from the Brazilian
soil. Composed of praseodymium and neodymium, didymium is used in the manufacture of super magnets,
which are essential for the production of wind turbines, electric cars and electronic devices. Result of an
partnership between, CBMM (Companhia Brasileira de Metalurgia e Mineração) and IPT, production of didymium in
laboratory attests the possibility of controlling its routes for production in industrial scale, which is a definitive
contribution to complete the high-performance magnet chain in Brazil. Although the country holds of the second
greatest reserve of rare earth in the world, it does not explore the elements commercially yet. With the successful,
reduction of didymium oxide to metal, IPT opens the doors for Brazil to offer it in the domestic market, and export
a product that is essential to the high technological content sector, with growing demands. The project runs within
the scope of the Brazilian Company of Industrial Innovation (Embrapii) and now is going to undergo routes and
process testing, optimization of operating parameters and control of purity level of didymium.
Metallurgical Processes Laboratory
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PROTEIN AGAINST CANCER
IPT researchers collaborate in a project of União Química and
Butantan Institute, aimed at developing molecule able to act in
the regression of tumors. Research has started with study of
the salivary gland of Amblyomma Cajennense, which contained
anti-coagulant molecules that were used as source of genetic
sequences to create a recombinant protein. Such protein acts
suppressing tumor cells selectively. Due to the great amount of
protein required for pre-clinical testing, IPT was responsible for
batches production of protein by using the microorganism
Escherichia coli. Additionally, IPT works in the scaling up of
recombinant protein in bioreactors and optimization of the
production process to industrial scale. For this work, conditions
for growth of bacteria in proper cultivation have been
provided, aiming at high productivity and process yield with
low production costs. Next step of research is the conduction
of tests in humans by União Química to prove efficacy of
medication.
Industrial Biotechnology Laboratory

SPECIFICATION OF WOODS FOR AUTO
PARTS PACKAGING

SAFETY FOR WOODEN
STRUCTURES

Technological service performed within the scope of
Fapes/Reciclapac agreement aimed at assessing feasibility of
giving a new destination to wooden parts and plywood used in
disposable packaging. The purpose was the reuse of surplus
material to accommodate auto parts to be exported. IPT work
consisted in elaboration of technical specification for this
material, so as to adjust a new package model, to automotive
industry, taking into account the international trade standards
and requirements. For that, the Institute checked for the
humidity contents, analyzed sanitation relating to wood-boring
organisms (fungi, termites and wireworms) and assessed the
occurrence of physical and mechanical defects in materials.
The project purposes included cost reduction and better
utilization of natural resources in this production chain.

IPT has analyzed woods sanitation conditions in
the structure of the cooling tower cell in the
Thermoelectric Plant of Cuiabá. The purpose was
checking for global and punctual safety of such
structure, assessing the presence, intensity and
extension of issues related to deterioration,
defects and ruptures in wooden elements. After
on-site inspection, data was considered in load
capacity calculations, indicating points that need
reinforcement and replacement of parts, in order
to mitigate the risk of decay. Such results allowed
Pantanal Energia to enhance lifespan of the
structure and reduce maintenance costs due to
the general replacement of woods by other nonrenewable materials such as concrete and steel.

Trees, Woods and Furnitures Laboratory
Trees, Woods and Furnitures Laboratory
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ACOUSTIC INSULATION OF WALLS WITH CERAMIC BLOCKS
ABNT NBR standard 15.575 - Residential Buildings - Performance, of 2013, brought new criteria for assessing
fulfillment of requirements placed by users of buildings, among which those relating to acoustic performance of
internal walls and building facades. Attentive to the new challenges, IPT and Secretariat for Economic
Development, Science, Technology and Innovation offered, by means of joint project and the Qualimint Program,
which helps Micro and Small enterprises in the qualification of products for internal market, technological support
to the red ceramic sector in São Paulo State. The purpose of works relating to Qualimint was obtaining greater
insulation of walls (ceramic blocks masonry) to air noise, by adjusting ceramic blocks and constructive processes.
Innovations have increased sound insulation significantly, from 36-38 to 43-50 decibels. Information has been
passed on to manufacturers, associations and unions of the segment, which provided it to consumers by means of
national catalog of performance of the Ministry of Cities.
Building Systems and Components Laboratory

LIFE CYCLE ANALYSIS OF
BUILDING MATERIALS
Life Cycle Analysis (LCA) is a method that allows quantifying
environmental impacts associated to different products and services,
taking into account all stages, from extraction of raw materials up to
the end of its lifespan. IPT is developing a methodology to apply LCA
to assessment of environmental performance of civil construction
materials generally used in the housing sector, from extraction of
natural resources up to product stored in factory. The idea is assessing
the Brazilian reality of production of such materials based on the five
indicators determined by the Brazilian Council for Sustainable
Construction: emission of greenhouse gases, water consumption,
energy consumption, natural resources consumption and waste
generation. The proposed methodology also considers the analysis of
uncertainties associated to these indicators. After conclusion of LCA,
companies will be able to better know its impacts, improve their
processes with an eye in a better environmental performance and seek
certifications. Because of the project, IPT attended to discussions in
the Brazilian Program for Life Cycle Analysis, under deployment by the
National Institute of Metrology, Standardization and Industrial Quality
(Inmetro), besides other forums related to that theme in the sector.
Building Systems and Components, Residues and Contaminated
Areas, Construction Materials, Flow Measurement Laboratory and
Forest Resources Sustainability Section.
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NEW PRODUCTS MADE OF
CERAMIC WASTE
With the purpose of reducing environmental liability
generated by industry and decreasing operating costs, a
survey for economic utilization of ceramic waste, normally
discarded, was conducted. The project generated innovative
contributions when showing feasibility of new mineral
products from reutilization. Two technological routes have
been developed for destination of ceramic shards: one of
them as raw material for ceramic itself, in which waste may
be incorporated into the mixture of clays usually employed.
In another application, as a material with cementitious
(pozzolan) properties, it may also be used in partial
replacement of commercial cement in concrete and building
blocks. Other two additional conceptual projects have also
been formulated to promote such utilization. One of them
considers a fixed industrial unit for production of both
products, while the second one projects a mobile platform
for recycling shards to become raw material for ceramic
itself.
Mineral Resources Section

INNOVATION FOR THE OIL AND GAS INDUSTRY
Winner of the National Agency of Petroleum (ANP) Technological Innovation Award, the buoy
for supporting risers (BSR) project brings a world-class disruptive innovation, for oil and gas industry.
Resulting from a cooperation project involving CENPES/PETROBRAS, IPT, COPPE/UFRJ and SUBSEA7
do Brasil, the system consists of a submerged buoy, anchored in deep water by tensioned cables.
The buoy is an intermediate floating platform that interconnects a set of flexible risers to SCRs (steel
catenary risers), rigid catenary suspension risers that connect to the equipment installed on seafloor.
IPT performed static and dynamic tests in towing tank, studying geometric configurations feasible
for the project. The BSR system allows significant economy by reducing total length of flexible risers
in each installation. Vessel-platform movements are not fully transmitted to rigid risers, which are
installed between wells and the buoy, increasing the lifespan of these risers.

Marine and Ocean Engineering Laboratory
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QUALITY CONTROL IN SOCIAL HOUSING
IPT has been working in the supplementation and update of
the São Paulo State Government Housing and Urban
Development Company Manual for Control of Construction
Works and Services (CDHU), aiming at contributing for quality
improvement of materials used in works and services provided
by construction and supervising companies to CDHU. The
document will provide technical parameters for controlling
performance of construction works, also incorporating those
requirements of the residential buildings performance
standard (NBR 15.575/2013) and other technical standards as
amended in the last ten years. The manual comprises dozens
of civil construction services, from earth leveling and
foundation up to structure, sealing, fixtures and finishing of
construction works, which shall allow, as a result of its effective
deployment, greater quality to social interest housing.
Building Systems and Components Laboratory

RECLAMATION OF MINING AREA
In research project carried out by Fapesp/Vale agreement, IPT
is using soil-bioengineering technology, not widespreadly
adopted in the mining segment, aiming at reclamation of
degraded areas. Reclamation of these areas requires
geotechnical stabilization of superficial processes, intensified
by production activities, which involves the use of methods
and techniques for re-vegetation, with the purpose of
promptly protecting surfaces with exposed soils and rocks. As
conventional re-vegetation practices rarely seek significant
improvement of biodiversity, the model selected was that
based on soil bioengineering, which combines the use of
living elements (vegetal) with inert elements (structural
devices), making up "living systems" and therefore enhancing
biodiversity improvement. Results are towards diffusion of
more sustainable reclamation and internalization of the
ecosystemic services approach in the mineral sector.
Sustainability of Forest Resource Section and Water
Resources and Geoenvironmental Environmental Laboratory

UNIQUENESS IN THE
MANUFACTURE OF
AERONAUTICAL STRUCTURES
Segment with high technological level, the
aeronautical sector counts on the support of IPT to
innovate. Project within the scope of the Brazilian
Company of Industrial Innovation (Embrapii) in
partnership with Embraer started in 2014, which
provided its first results in the development of an
aeronautical structure segment. The initial phase
of activities performed by IPT laboratory was
surveying mechanical properties of pre-preg
carbon fiber material to be used in the structure.
Later, the project for the segment to be studied
was developed, as well as identification of those
areas that should have their mechanical behavior
assessed by manufacturing representative
components. The first representative board,
concluded in October 2015, was prepared with the
employment of co-curing process, in which all
parts are cured together in autoclave and make a
single piece. Among innovations, we have the use
of inflatable mandrels, unique in the country until
then, in charge of ensuring the geometric shape of
stringers.
Lightweight Structures Laboratory
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MORE EFFICIENCY IN THE
RAILROAD SECTOR
Company operating in the logistics segment contracted IPT
to develop field tests to estimate connecting elements
lifespan under fatigue (rods or connections) and evaluate
performance of trains that transport iron ore. In the lab,
connecting elements were transformed in strength sensors
by electric strain gages installation. Such sensors are
calibrated, ensuring precision and reliability to operation.
After laboratory works, equipment is transferred to a
client's base and installed in trains with more than 200
railcars that may be 3-kilometer long. The purpose of the
test is providing the client with an accurate vision of what
happens on the daily routine of the railroad, delivering
elements for the team in charge of operations and
maintenance to be able to decide what is the next step to
reach efficiency targets set by the company. Technologies
have been developed by IPT in partnership with suppliers
and innovate in services to the railroad sector: if in the past
works required months of preparation and teams working
full time, and that information only reached the client
within a long time after performance of tests, today many
of tests may be performed at the same time, serving the
segment in a much more dynamic fashion.
Mechanical Equipment and Structures Laboratory

INNOVATION IN GEOPHYSICS
Company that provides infrastructure to
telecommunication towers, American Tower
counted on the support of IPT to test new
investigation techniques that would increase the
level of precision in assessment of deep
foundations for telephony towers. In a joint
work with IPT, techniques such as parallel
seismic test and induction logging have been
used, in order to supplement the utilization of
the traditional test PIT - Pile Integrity Testing. The
first modality, developed in France and recently
applied in Brazil, showed the best results, with
high levels of accuracy in the determination of
foundations depth. Such study was the winner
of the internal contest “Innovating
Solutions” promoted by the company in its
Brazilian branch.
Geotechnics Section
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ALTERNATIVES
FOR DISPOSAL OF
BAUXITE WASTE
The purpose of the work developed
by IPT comprised assessment of
location alternatives for the future
Area for Bauxite Waste (ABR) at the
Alumar Complex Plant, in the State of
Maranhão. Such study considered
two constructive scenarios proposed
by the company and included the
formulation of indicators relating to
environmental functions of
Permanent Preservation Areas (APPs)
under influence of the enterprise, so
as to help the entrepreneur in planning enlargement of ABRs. Results showed any possible changes in
environmental functions considered. They also showed a requirement for looking for innovating technological
solutions for disposal of bauxite waste, aiming at the sustainable use of soil and water and restoration and
preservation of forests and other forms of native vegetation, in order to minimize the effects of installation of
disposal areas in the APPs assessed.
Water Resources and Geoenvironmental Evaluation Laboratory and Forest Resources Sustainability Section

MOBILE LABORATORY THAT ASSISTS
THE RUBBER SECTOR AWARDED
The Project for Rubber Mobile Units (PRUMO Borracha),
which provides technological assistance to the sector to
promote improvements of products and productive
processes, received the 12th TopRubber Award 2015 Top Projects of the Year in the category 'Research
and Teaching', promoted by the specialized magazine
"Borracha Atual". Such award acknowledges the work of all
players in the rubber sector, from raw material up to
finished product. In 2015, PRUMO Borracha helped many
companies, in visits to factories with its mobile laboratory
that, upon performance of tests and experiments,
diagnoses and resolves the main technological issues
detected.
Group for Technological Support
to Small Enterprises

SUPPORT TO EXPORTS
IPT, which already collaborates with efforts for export of
small enterprises with the Program for Technological
Support to Exports (Progex), became an integral part of
the State government initiative in the same direction, the
SP-Export, launched in 2015. Result of a partnership with
the Ministry for Development, Industry and Foreign Trade
and the Brazilian Agency for Promotion of Exports (ApexBrazil), SP-Export aims at enabling and inserting new
companies located in SP in the export efforts, also helping
find foreign markets for their products and services. Due
to its expertise, IPT is part of the advisory board of the
program and also part of "Poupa Tempo do Exportador",
helping companies interested in adjusting products to
reach international markets.
Group for Technological Support
to Small Enterprises
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Impact on cities,
infrastructure
and environment
The maintenance of safe
infrastructure, the guarantee of
human intervention regarding the
environment and the proposition of
innovative solutions that optimize
the urban daily routine are
essential for improving the quality
of life of population in the cities.
Bearing that purpose in mind, IPT
developed, in 2015, a number of
joint projects with government
agencies, private companies and
education and research
institutions. The positive
balance of that work may be
checked on the following
pages.
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MUNICIPAL SOLID WASTE
(MSW) IN BERTIOGA
In line with the National Policy for Solid Wastes
and as a result of demands placed by the
Secretariat for Economic Development,
Science, Technology and Innovation of the State
of São Paulo, the project RSU-Energia aims at
providing solutions for municipal solid waste in
order to decrease costs and incorporate
technological advances in its management.
Emphasis is on minimizing the amount of waste to
be disposed in landfills and to recover energy from
materials with energetic potential. The city of
Bertioga has been selected as pilot due to its
location in Baixada Santista, an area located on the
coast of São Paulo State, and a place susceptible to
contaminations and with limited space for disposal of
waste. The project includes the adaptation and
development of new technologies for destination and
reuse of urban garbage, the assessment and
improvement of the actions already carried out in the
city and the development of technical and laboratory
competences for supporting municipalities in making
decisions regarding MSW, contributing for the
construction of a technological platform.
Residues and Contaminated Areas, Metallurgical
Processes, Water Resources and Geoenvironmental
Evaluation, Chemical Analysis, Thermal Engineering,
Industrial Biotechnology and Fuels and Lubricants Laboratory.

3D bathymetric map of part of Taiaçupeba Reservoir, Suzano, SP. Data obtained
with the combined acoustic system (bathymetry + side-scan sonar).

PUBLIC DEFENDER'S
OFFICE ONLINE

TAIAÇUPEBA [SP] RESERVOIR
MONITORING

IPT researchers have developed an On-line
Defender's Office integrated system that
optimizes and streamlines the service
provided to population assisted by the Public
Defender's Office of São Paulo State. Besides a
module for remote assistance (over 250
thousand people served in 2015), the solution,
in Web platform, stores and makes processes
and information generated in all Defender's
Office units available, as well as any data
collected at forums of the Justice Court, Bar
Association subsections, and associate lawyers.

Basic Sanitation Company of São Paulo State (Sabesp), compliant
with the recommendation of the State Department of
Environment, requested from IPT technical teams the
development of three monitoring programs for the reservoir
located in Taiaçupeba, countryside of São Paulo. In progress,
monitoring projects deal with the analysis of suspension
sediments, silting and erosion, groundwater raise and seismic
activity as a result of deployment of such reservoir. That work is
essential for carrying out the procedures required for obtaining
environmental license for raising Taiaçupeba dam, which is part
of the Alto Tietê System Producer - SPAT.

Software Solutions and
Engineering Systems Section

Investigations, Risks and
Natural Disasters Section
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CONTAMINATED AREAS MANAGEMENT
SECTOR OVERVIEW

Participation of companies per link of productive chain

Unprecedented research that provides mapping of the
contaminated areas in Brazil, GAC [Contaminated Areas
Managment] Overview was concluded by the end of 2015.
Its purpose is depicting the organization of that sector in the
country, evidencing the main technological trends and
challenges to be faced for proposition of more effective
solutions for treatment and restoration of contaminated
areas. The research has been jointly developed with IPT, the
Brazilian Association of Engineering and Environmental
Consultancy Companies (Aesas) and the Environmental
Company of São Paulo State (Cetesb). Publication brings the
productive chain structure, its players and links, services
that are offered and financial resources involved. It also
provides for the legal apparatus and operation of
environmental agencies in the country regarding the theme,
data regarding contaminated areas within the Brazilian
territory and knowledge production about the matter.
Residues and Contaminated Areas Laboratory

VERIFICATION OF CAUSES
FOR COLLAPSE OF
PIRACICABA RIVER BRIDGE
In an effort for identifying the causes for
collapse of the bridge over Piracicaba River,
occurred in 2013 in the city of Piracicaba (SP),
IPT detected that the accident occurred due to
the collapse of one of the support caissons as a
result of constructive failure. In the report
issued, the need for developing new traditional
foundation constructive methodologies was
stressed out, focused on minimizing the
probability of risks, better instruction on new
projects and revision of effective technical
standards.
Structural Engineering Section
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ENVIRONMENTAL ASSESSMENT
OF CPTM LAPA YARD
According to recommendations from the
Environmental Company of São Paulo State
(Cetesb), IPT is developing a wide study that will
result in environmental diagnosis of soil and
underground at CPTM (Companhia Paulista de
Trens Metropolitanos) Lapa Yard. The Institute
team is supported by an innovative approach,
which integrates investigation methods with high
resolution instruments for analyzing soil and
underground water. The work should generate
document on the analysis of risk to human health
and indicates procedures for intervention, aiming
at restoration of affected areas. The purpose is
enabling CPTM to carry out safer operations in its
yard, besides obtaining environmental license for
deploying new edifications.
Residues and Contaminated Areas Laboratory

RECOVERY OF SUSPENSION
BRIDGE IN SÃO VICENTE
MAP OF RISK AREAS AND APP
IN SÃO ROQUE
Financed by the Program for Technological
Support to Municipalities (Patem), the City Hall of
São Roque entered into a partnership with IPT to
carry out the mapping of areas with risk of floods
and landslide and landslide and permanent
protection areas (APP) in regular units and
allotments in the city. The work aimed at starting
land regularization in the 22 regions assessed, an
essential procedure for legalizing allotments,
installation of public services and definition of
works required to mitigate risks in the city.
Investigations, Risks and
Natural Disasters Section

Since 1936, IPT has been providing technological
support to preserve the Suspension Bridge in São
Vicente, inaugurated in 1914 and interconnecting the
cities of São Vicente and Praia Grande. From 2013 and
2015, the bridge was subjected to restoration works,
including change of the original steel cables, which
were damaged by corrosion and compromised
structural safety. For that, a temporary supporting
system composed of steel cables, towers and anchoring
blocks was installed, therefore allowing removal of old
cables and installation of new steel cables
manufactured by the Italian industry, an unprecedented
work in Brazil. IPT was engaged in works rendering
consulting services, monitoring the performance of
steel cables testing in Italy, analyzing procedures
adopted in the several activities and monitoring, by
means of instrumentation, the movement of towers. By
the end of works, a load test was carried out, which
confirmed the bridge was proper for use.
Structural Engineering Section

Featured projects

37

WASTE MANAGEMENT IN MAIRINQUE
The work in the city of Mairinque - SP consisted of two actions. The first one, funded by the Program for
Technological Support to Municipalities (Patem), was directed to the analysis of environmental impacts of the old
garbage dump of the city and its proper closure. IPT established guidelines for the area, which was definitely
closed. The second one, maintained with resources of the city, focused on the elaboration of Solid Waste
Integrated Management Plan in Mairinque and proposed proper and feasible measures for treating and disposing
solid waste in the city.
Residues and Contaminated Areas Laboratory

STRUCTURAL ANALYSIS
OF "LUZ" STATION
In December 2015, the Museum of the
Portuguese Language underwent a devastating
fire, which affected the historical building of
Luz Station, São Paulo. IPT researchers and
technicians visited the place even before
flames were controlled, in order to assess the
conditions of structural risk of the building and
arrangements to ensure safety of users of
CPTM platforms, closed after the accident. The
work involved survey of structural conditions
of facilities, checking for any possible
pathologies in the portions affected by fire and
later instructions in the performance of
structural reinforcement measures that would
ensure stability of the building. Platforms were
released by the end of December, under
supervision of IPT. On the days following such
release, technical teams of the Institute
performed supplementary tests for assessing
vibration effects caused in the construction by
the passage of freight trains at Luz Station.
Geotechnics Section and Structural
Engineering Section
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AIR QUALITY IN
SMART CITIES
Winner of the Innovation Competition
promoted during the XXXIII Brazilian
Symposium of Telecommunications in
2015, the study named "Mapping the air quality
in smart cities by means of mobile sensor
networks on board of urban buses" shows
vehicles may also be used to measure the air
quality. Mobile sensors hosted in buses
collected and measured samples of substances,
such as carbon monoxide and ozone, along
areas of wide circulation of people, which
achieved data on coordinates, concentration
and occurrence of pollutants in São Paulo.
Innovation goes to the mobile measurement,
once this is currently made by fixed means only. The work was a result of a partnership among IPT, São
Paulo University (USP) and the Federal Institute of Education, Science and Technology of São Paulo (IFSP).
Automation, Governance and Digital Mobility Section

SEISMIC CONTROL ON RESERVOIRS OF HYDROELECTRIC POWER PLANT
In order to meet the requests placed by the Brazilian
Institute of Environment and Renewable Natural
Resources (IBAMA), State Secretariats of Environment
and Civil Defense, and Secretariat of Public
Prosecution, IPT is monitoring Reservoir-induced
Seismicity (RIS) in eight hydroelectric power plants in
the South and Southeast regions of the country.
The work, with minimum duration of four years,
consists of installation of seismologic stations in the
influence areas of enterprises, aiming at determining
the origin, space-time distribution and magnitude of
quakes, besides identifying mitigating actions to any
possible risks to the enterprise, population,
environment and civil construction in general.
With the data obtained, IPT still contributes with other
national institutions for the characterization of
Brazilian seismicity.
Geotechnics Section

Clusters of induced seismicity epicenters recorded at Itá reservoir area, SC/RS.
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CONCESSIONAIRE OF THE YEAR AWARD
IPT researchers were responsible for creating the methodology and software that defined the winners of the
Concessionaire of the Year Award, granted by the Agency of Transportation of the State of São Paulo (Artesp) to
concessionaires with the best performance in 2015. The methodology, jointly prepared with Artesp technicians,
takes into account 27 indicators, evaluating in each category the relationship with society, road safety, quality of
services rendered to users, improvements promoted on the roads, user's opinion and innovating projects
presented. By its turn, the software ensures automatic collection of indicators as defined with the agency, granting
promptness and reliability to the program. The major purpose of the award is encouraging State road companies
to deploy measures that aim at safety on the road, besides putting into practice actions that improve its
relationship with users.
Automation, Governance and Digital Mobility,
Software Solutions and Engineering Systems Sections

ENVIRONMENTAL LICENSING OF WORKS AT TIETÊ-PARANÁ WATERWAY
IPT support to environmental licensing of works for improving infrastructure of Tietê-Paraná Waterway completed four
years in 2015. The institute was involved to meet the demand of the Department of Waterways, an agency bound to the
State Secretariat of Logistics and Transportation of the State of São Paulo, and contributed with the preparation of 30
studies that supported the environmental licensing process of waterway works. Among them, technical opinions on the
vegetation cover affected by works and elaboration of projects for ecological restoration to offset the vegetation area
suppressed. The purpose is to improve the transportation operation in São Paulo by aligning economic development
and respect to environment.
Forest Resources Sustainability Section
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Map of 72-hour accumulated
rainfall of rain gauge station in
Salvador. Variation of colors
indicates the alert levels of the
Civil Defense Preventive Plan
according to spatial reach of 2.5
km of accumulated rainfall.

observation
attention
alert
high alert

RISK MANAGEMENT IN NATURAL DISASTERS
Software capable of indicating what may occur in a certain location under high rainfall rates and
enabled to triggering alerts and indicating potential risk situations. This is the definition of
Niagrisk (acronym originated from the expression Risks Management, Analysis and Investigation
Unit) that, by means of information match on land, soil, amount of rain and perspective of rainfall
manages to forecast critical situations for occurrence of landslide. With the identification of areas
effectively under risk, the solution created by IPT allows expediting contingency actions by the
Civil Defense of cities, whether immediate or not. The software was enrolled with the National
Institute for Industrial Property (INPI).
Investigations, Risks and Natural Disasters and
Software Solutions and Engineering Systems Sections
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Traditional IPT operation area, metrology
comprises measurements, calibrations, tests
and standardizations. These activities aim
at ensuring higher quality in processes,
products and services, besides ensuring
strictness and reliability in performance
of analysis and equipment. It also
provides broad contribution for
preparing standards, once it operates
with precision as a keyword. The
projects below bring metrological
highlights in 2015.

“MUSEU DO AMANHÃ"
Inaugurated in December 2015, the "Museu
do Amanhã" is a reference for the
modernization project of the port area of Rio
de Janeiro. Architectural icon created by the
Spanish architect Santiago Calatrava, the
museum had its structure tested, while in the
design phase, at IPT wind tunnel. As the building
is already installed in a region that may receive
gusts of wind of 126 km/h, tests provided
coefficients of pressure, shape, strength and
momentum that supported the designers in safe
dimensioning of metal structures. The building
appearance changes according to the time of the day,
and the four sets of wings installed therein follow the
sun motion. For performance of tests, a reduced model
was built with all architectural similarities with the real
building in a scale 1:200, which was instrumented with
hundreds of pressure sensors on facades, roof coverage and
indoor areas. The model of "Museu do Amanhã" and its
surroundings were positioned on a rotatory table, allowing
simulation of the incidence of wind in all directions. With the
purpose of ensuring accuracy of the wind action on the
building, natural winds of Rio de Janeiro coming from the sea
and urban area were also simulated.
Flow Measurement Laboratory
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Metrology directed to
quality in public and
private sectors

STANDARDS OF WATER
CONSUMED BY POPULATION
IPT developed the first three standards for Brazilian
drinking water with certified chemical composition.
The goal is to analyze the quality of water inputs
regarding the presence of minerals and any possible
toxic elements in order to offer technical means for
industry and sanitation agencies to assess, among
other features, the quality and drinkability of water.
The project provides a significant contribution to the
country, which currently depends on standards used
by other nations for its analyses, with quite different
features when compared to the Brazilian water. For
the accomplishment of the project, three batches of
different kinds water from different Brazilian regions
were sampled and used as raw materials. The project
used all the instrumental capacity of the Institute,
counting on mass and optical emission spectrometers,
ion chromatographs, microwave digesters, among
other equipment. The materials developed are being
studied by different Brazilian and international
institutions with the purpose of identifying reference
numbers with the highest metrological quality.
Metrological References Laboratory

PHOTOSTABILITY OF DRUGS
In order to be sold in the Brazilian market, a drug must meet several
requirements of the Brazilian Health Surveillance Agency (Anvisa). One
of them relates to the drug photostability, i.e., how much it degrades in
the presence of light, a condition that affects its expiration date. Study
performed by IPT aims at establishing methodologies for faster
analysis, in order to assess photolytic degradation of drugs, comparing
their performance in a photostability chamber, a method traditionally
used, and in the on-line photo-reactor coupled to liquid
chromatograph. Part of the research was performed in 2015 in
Germany, just to test the second variation, innovating methodology in
which a photo-reactor connected to equipment allows that the whole
control is made on-line and in real time. When completed, such work
will result in a new test to meet the increasing demand of
pharmaceutical industry.

CALIBRATION OF AIRCRAFT
WEIGHING SYSTEMS
When performing calibration of equipment used by
company in the segment of aeronautical transport for
aircraft weighing, IPT ensured more economy and
efficiency to client, compliance with national and
international standards and greater security and
integrity of aircrafts - including passengers, crew and
cargo. The whole methodology and procedures for
calibration of weighing systems have been developed
by IPT, enabling client to propose to the equipment
manufacturer the improvements required for
optimization of the measurement process.
Mechanical Metrology Laboratory

Chemical Analyses Laboratory
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RELIABILITY OF HYDROMETERS: FROM THE FACTORY TO END CONSUMER
To ensure reliability of measurements made by hydrometers installed in millions of establishments in the entire country, IPT operated
in two fronts. In work directed to industry, researchers developed a computational tool that generates benchmarking parameters for
hydrometer calibration laboratories of manufacturers and water concessionaires. Developed based on the principle of voluntary
participation and sophisticated statistic calculations of intensive data processing, the software defines standards and uncertainties,
which are used to establish a confidence relationship among the main players in the sanitation area. Companies such as the Basic
Sanitation Company of São Paulo State (Sabesp) and Sanitation Company of Minas Gerais State (COPASA) benefited from the tool.
In a work directly focused on population, IPT acted in a city located in Mato Grosso that, when renewing its park of hydrometers,
generated an increase in water bills for over 50% of consumers, occasioning doubts on part of inhabitants. The Institute, hired by the
concessionaire, visited the city and reviewed such increases in bills under a metrological vision. When assessing registration data for
connection of hydrometers in 2013 and 2014, the study generated patterns that justify such increases in bills relating to the age and
other features of the hydrometer, and therefore it was possible to set tolerance limits for increases in monthly bills of water, besides
detecting that metrological conditions of a large number of hydrometers replaced were inferior to those set by the National Institute
of Metrology, Standardization and Industrial Quality (Inmetro), which impaired the quality of measurement.
Flow Measurement Laboratory

ENVIRONMENTAL GAINS IN
THE TRANSPOSITION OF
SÃO FRANCISCO RIVER
Distributing water in a more equitable way to 28% of
the Brazilian population, generating the smallest
damage to environment, is the purpose of the
National Ministry of Integration with the project for
transposition of São Francisco River. IPT has given its
contribution with a specialized measurement
technique that ensures removal of water from the
"Old Chico" is made in a conscious manner and
without energy waste. Work consisted in measuring
the flow of piping associated to four pumps in two
pumping stations located in Pernambuco. Using the
technique for measuring the flow of fluids by
pictometry, uncertainties have been reduced to 2%.
Although the method is well-known in the fluid
dynamics area, the use in this kind of system, where
piping has approximate diameter of 2.3 meters,
with 100-ton pumps and 7,500 hp, this is the result
of IPT qualification that, differently from the market,
has been successfully using such technique over 20
years.
Flow Measurement Laboratory
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TESTS RELATING TO QUALITY OF
FOOTWEAR AND PPES
Companies that seek more quality for footwear and Personal
Protective Equipment (PPE) find IPT as an ideal partner. With more
than 20 years of contribution for adaptation of such articles,
Footwear and Protection Products Laboratory, located in Franca, has
the potential to perform over 500 tests. In 2015, approximately 130
mechanical tests were sent to the National Institute of Metrology,
Standardization and Industrial Quality (Inmetro) for accreditation. The
group serves demands from the whole country and foreign countries
and it is a pioneer in supporting creation of standards for the
segment. In 1997, it helped create the Brazilian Committee for PPE,
by means of which the country is part of the International
Standardization Organization (ISO). Among requirements to be met
by clothing, gloves and footwear are those relating to resistance,
comfort and efficacy, all of them analyzed by IPT laboratory. Tests are
conducted both on personal protective equipment and footwear and
on components and raw materials. Thus, the group serves companies
that produce equipment for workers in the industrial sector,
firefighters and military staff, as well as the productive chain of
leather, textiles, plastic components and synthetic laminates. With
such expertise, the laboratory also plays an essential role in
education, especially of small manufacturers, once it helps with
terms, standards and requirements demanded. With the tests, it is
possible for the company to select the best cost-benefit relation in
the composition of its product, an advantage that is transferred to
consumer in terms of quality.

NEW TRAFFIC SIGNALING TESTS
IPT has developed new competence in tests to assess
visual performance of variable message panels,
equipment installed in road systems for traffic signaling,
which is essential for smart transportation systems.
Images and sentences transmitted by panels have to
comply with the visibility requirements, once they are
exposed in internal and external environments and must
be read by drivers in the daylight and at night. The test
has been developed based on study of the international
standard DIN EN 129661: 2010-03, considering the lack of
standards in Brazil that establish the photometric
performance of equipment, adaptation of laboratory
facilities and acquisition of special spotlight that emits a
light beam that simulates conditions for daylight
observation of such devices.
Electrical and Optical Equipment Laboratory

Footwear and Protection Products Laboratory

TELECOMMUNICATIONS
WITH MORE QUALITY

LOAD TESTS OF SHIPYARD
OVERHEAD CRANE

With the introduction of new technologies in telecommunications
and mobile telephony, companies that used to operate in Brazil
started demanding traceability for measurement of high frequency
signals. Since 2015, these companies can provide services of greater
quality to the population, at lower costs and shorter time, without
appealing to laboratories located abroad. With accreditation of the
National Institute of Metrology, Standardization and Industrial Quality
(Inmetro) achieved by IPT, mobile communication (3G, 4G), wireless
(Bluetooth, WiFi and GPS) or serial communications (HDMI and USB,
among others) technologies may be tested with equipment calibrated
by the Institute. Hence, IPT will help telecommunications companies,
testing laboratories and certifying agencies to ensure the provision of
services and products compliant with minimum standards of quality
and safety.

Innovation is also present in IPT calibration works. To meet the
demand placed by inspection, testing and certifying companies,
the Institute performed calibration of measurement systems of
great magnitude used by the client in load tests of shipyard
(gantries) overhead cranes, also used in ports, naval industry and
platforms. In addition to the development of the whole
methodology, special devices for coupling and calibrating
measurement systems of great magnitude have been designed
and manufactured. The purpose was ensuring safety and
integrity of equipment and cargo transported and increased
productivity, besides meeting national and international
standards and technical regulations.
Mechanical Metrology Laboratory

Electrical Metrology Laboratory
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INNOVATION
Support to innovation is one of the multiple
competences IPT provides to its clients.
Articulator of sources of resources and
holder of technological competence in
several areas, such as metallurgy,
biotechnology, civil construction and
environmental management, the Institute is
a substantial partner for companies that
seek innovation. Learn about the
contributions of IPT to the innovation
efforts in the country and programs in
progress in the institution on track to +
innovation.
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IPT role in supporting
innovation
or IPT, innovation goes beyond
common understanding, which
usually associates practice to
development of applications to
mobile phones. Innovation is in many
other sectors and procedures. It
frequently occurs invisibly and silently, once it
does not reach population in the form offinished
products. However, the so called invisible
innovation is essential, whether because it
enhances the productive process of companies,
allows the opening of new markets or undertakes
important stages in development of new products
and services.
This is, mostly, innovation practiced by IPT in
support to companies and industries of different
segments. The Institute puts itself as partner in
innovation, providing its centenary expertise in
technological services, so as to allow its clients to
innovate and offer products that aim at improving
your daily routine.
Besides multiple technical competences and laboratory
structure, IPT also plays the role of articulator between
financing sources for applied research and productive
sector, providing support, for example, to negotiation of
contracts and management of intellectual property.
Thus, it operates as a connecting point between the
provider of resources and the one who wants to invest
them in the production of expertise.
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That's why the Institute has a steady
connection with entities such as the
Brazilian Company of Industrial Innovation
(Embrapii), Studies and Projects Financier
(Finep), Foundation to Support Research
in São Paulo State (Fapesp) and the
National Bank for Economic and Social
Development (BNDES), among many
others that have resources for the
Brazilian private sector to become more
and more competitive by means of
innovation.
2015 figures indicate that IPT is making
the right decision to rely on innovating
joint projects with its clients. With 31%
of its income coming from services
related to innovation, a growth of 37%
when compared to the previous year,
the Institute is on the way to reach its
goal of 40% of its income coming
from that area in 2018. This is a result
that the Institute has not reached
alone, but that it intends to share
with its clients, Brazilian companies
that are striving to innovate, and
the whole society, great beneficiary
of this movement.

Four companies of the personal hygiene, perfumery and cosmetics
segment got together in a single project with IPT within the scope
of the Brazilian Company for Industrial Innovation (Embrapii), for
development of two routes for nano-encapsulation in cosmetics,
which have been secretly employed by each company in an active
ingredient. The initiative of open innovation, concluded in 2015,
aimed at enhancing products based on the conception of a joint
knowledge platform among companies and later customized
service of the Institute to technical teams of each partner involved.
Besides intellectual gains, the business model structured by IPT
allowed apportionment of costs and risks among clients - each
company contributed with only 10% of the total value of project -,
besides optimizing investments in R&D&I and adding value to the
entire cosmetic chain in the country. The project has also
generated four patents grounded on shared research among
partners and individual processes developed by each one of them.

Nanotechnology for
clothing photoprotection
Development of an innovative technology directed
to increase the solar protection of clothes and to
release a fragrance that neutralizes the odor is in
progress in Chemical Processes and Particle
Technology and Textile Technology Laboratories at
IPT. The purpose is producing a nanoencapsulated
item that makes textiles functional by providing dual
applicability, as well as the protocol for impregnation
in fabric. The first stage of the project has already
been concluded. It regards the construction of the
nanoencapsulation with photoprotection and antiodor agents, composed of four types of synthetic
chemical filters, besides a physical filter. Next step is
the characterization of nanoencapsulation elements
to measure the effects obtained on fabrics. Such
technology will be available both to textile and
hygiene products industries, once nanostructures
may also apply to powder soap or softeners, so that
properties are renewed every wash. Focus of the
project is working with cheaper fabrics, providing a
technology currently used in high performance
clothing for workers that carry out activities in open
air and to the entire population.

A little bit of IPT in innovative projects

Cooperative project: competitors
get together for cosmetics
technology

Innovation to Gerdau
Reduced time and resources required for developing new alloys for hot
forming tools to Gerdau is the purpose of the innovating project of
Metallurgical Processes Laboratory. The strategy is developing a system
to design alloys from computer simulation of progressive damage to
tools during service and the relation of such damage with the alloy
microstructure. Three types of tool are being investigated: rolling
cylinder, forging mold and mold for pressure foundry, as Gerdau
produces alloys for those three applications. Innovation is in the
original approach in the segment: the experimental validation of
mathematical simulation is performed by long-term tests in pilot
rolling, forging and pressure foundry cells available at IPT, while the
mathematical simulation of the material behavior is made at
microscopic level, thus involving its micro-structural characteristics.
The project, to be concluded by the beginning of 2017, has potential to
increment Gerdau business, which will be able to provide greater
technical support to its clients by means of customized solutions.

INNOVATION
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INTELLECTUAL CAPITAL
NEW TECHNOLOGICAL
COMPETENCES
Two work fronts have been defined by the group,
which proposes an ongoing process for technological
prospection: one of them is dedicated to a plan for
deploying competences in additive manufacturing,
which foresees a 2-month course to introduce the
theme to a group of 20 people. The other one regards
the methodology used with researchers to find new
focus of common interest, which should indicate
future competences to be developed by the Institute.

PARTNERSHIPS WITH STI’S
Two purposes have guided the group work, which
intends to expand relations with Science and
Technology Institutions (STIs): institutional guidance
for establishment of partnerships with public and
private institutions and a project aiming at
complementariness to IPT competences. The first
action in that sense is a proposal for partnership with
USP in the environmental area. The action started
with a survey of partnerships already concluded in
the last 30 years and the 81 institutions desired as
partners of IPT.

RELATIONSHIP WITH THE
CORPORATE SECTOR
The group divided its actuation in three areas:
business strategy-, market intelligence- and client
relations-oriented solutions. Then, it started
prototyping a business strategy, created a group
for proactive implementation of business and
proposed a more innovating relation with the
market from the identification and spread of
relevant cases, which should result in the
production of a manual of good practices.
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Focused on the valorization of IPT employees, the proposal of the
group is a single acknowledgment program, which comprises
categories such as new ideas, management of knowledge, quality
and productivity, sustainability and safety. Among possible rewards
are the visibility of work in technology conferences and
consideration of acknowledgment among the criteria for an
occasional promotion. The reward program has been deployed
since 2016.

Strategic planning
and innovation
culture
Importance of innovation is present in all levels of
the Institute, an idea that built up strength in 2015
with the sequence of Strategic Planning started two
years ago and that works with the perspective for
2018. As the participative character is its central
feature, it counts on the collaboration of over 100
employees that are engaged to find innovative
solutions for the institution demands. During the
last cycle, nine work groups engaged to put the
prototypes methodology in action, by electing an
aspect of the matter to be faced and constituting a
prompt solution. Learn about the objectives of the
groups and some examples of prototypes in
progress that already have positive results. Actions
go on in 2016. Focus is on implementation,
incorporating ideas from the nine groups to the
Institute practices.

COMMUNICATION
The Communication group works in partnership with IPT Press
Area for broader promotion of the Institute in the media,
especially contents connected to innovation. The idea is
intensifying relationships among researchers and journalists from
a Network of Representatives, so that news on different projects in
the Institute circulate easily, generating agendas of interest to the
institution and society.

RELATIONS WITH THE
GOVERNMENT
The purpose of the team is narrowing
relationships with government agencies of
São Paulo State, so that they acknowledge
the Institute as a technological branch able
to provide multiple solutions to the public
area.

Innovation Technical Chambers
One of the most expressive results among the groups during this Strategic
Planning phase is the Technical Chambers, whose pilot was made in the
transportation area. The prototype gathered twelve institutions that provide
public transportation services in the State to discuss technological demands and
opportunities for innovation that lead to the solution of common problems and
allow optimizing resources. The Chamber gives guidelines for IPT to better
prepare to collaborate with current and future needs of companies and should be
expanded to other segments.

INNOVATION IN TESTING

Innovative testing

Institute laboratories develop solutions to
clients on an ongoing basis, with an
innovative character in metrological area, but
they are not visible all the time. Thus, the
group aims at identifying such innovations in
the routine activities of IPT, as well as the
main work solutions that enable their
development.

The group was responsible for confirming an essential issue for Strategic Planning:
invisibility of incremental innovations. The team carried out a survey of tests in
the several IPT laboratories and proposed solutions for identifying innovations in
procedures used for tests, analyses and calibrations, by homogenizing the
concept of innovation in the Institute. Such mapping allowed reaching a
conclusion that innovations arise from participation in the development of
technical standards; deployment of promotion and qualification projects;
introduction of new equipment in laboratories; inclusion of new performance
areas; and, mainly, development of solutions to meet the client's demands.

INNOVATIVE CULTURE

Ways to innovate

Working so that each IPT collaborator sees
and promotes innovation within his (her)
daily reality was the objective of the group,
which created a prototype to know the
aspects of innovative culture present in IPT
and discuss ways for its development.

The pilot made with the Water Resources and Geoenvironmental Evaluation
Laboratory at IPT allowed the group to build a methodology to discuss innovative
aspects that were somehow present on the daily routine of that laboratory. Indepth interviews and workshops were made with the whole team, in order to
understand the reality of the area and prepare an aggregate action plan that would
comprise development of less present innovative aspects. A result that is so
important that will be used in the other laboratories and areas at IPT in the next
phases of Strategic Planning.

INTEGRATING SOLUTIONS
The proposal of the group was streamlining fulfillment of demands for interdisciplinary solutions that reach IPT
and identifying a portfolio of themes with great social and economic impact that require integrating approach. One
of the problems detected are the different gateways of projects in the Institute, which difficult its conduction in an
integrated way. The proposal foresees a redesign in fulfillment and involvement of other instances to go ahead
with complex demands of clients within IPT.

INNOVATION
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FINANCIAL
STATEMENTS
In 2015, IPT set an important history
record: the Institute managed to have
31% of its income originated from
innovation-related services, while in the
previous year such number was 24%.
Follow this and other results in this
chapter, which brings IPT financial
statements.
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Message
to shareholders
n 2015, IPT completed 116 years
of existence. Its own revenue
increased from 113 to 118 million
Brazilian Reais, challenging the
economic crisis. The main source
of increased revenue was related
with projects supported by promotion
resources of the Brazilian Company of
Industrial Innovation (Embrapii), associated to
the financial participation of corporate
partners. With that, IPT walked fast towards the
vision of future proposed by Strategic Planning
2014-2018: revenue associated to Innovation
amounted to 31% of total own revenue of the
Institute, compared to 24% in the previous year.
As typical examples of achievements related with
Innovation, IPT carried out the first production of
metallic didymium in Brazil (critical phase for
making the production of super magnets used in
wind turbines feasible); started project directed to
assurance of quality in aeronautical structures made
with carbon fiber; developed, for a group of
companies in the cosmetics area, nanoencapsulation
technology of chemical ingredients; supported
Butantan Institute in scaling the process for producing
the cancer vaccine; and, met the demand for new tests
for quality control of Personal Protective Equipment.
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IPT keeps on working in the support to
public policies. In the transportation area,
IPT was present in the works of the Ring
Road (Rodoanel) Mario Covas, North
stretch; duplication of Tamoios Road;
refurbishment of Suspension Bridge in São
Vicente; and, deployment of Control
Center for the Transportation Agency of
São Paulo State (Artesp).
In partnership with the Secretariat for
Economic
Development,
Science,
Technology and Innovation of São Paulo
State, IPT has started projects that aim at
contributing in the challenge of
municipalities to optimize destination
of municipal solid waste and reduce
expenses with water, electricity and
illumination.
In view of the economic crisis that
tends to reduce our revenue in 2016, it
is important to rely on the support of
São Paulo State Government, so that
IPT may keep its capacity to carry out
its missions - create and apply
technological solutions to increase
competitiveness of companies and
promote quality of life.

BALANCE SHEET
AT DECEMBER 31, 2015 AND 2014 (IN THOUSANDS OF BRAZILIAN REAIS)

ASSETS

2015

2014

CURRENT ASSETS
Cash and cash equivalents
Temporary Investments
Accounts Receivable
Advancements to collaborators and third parties
Current Tax Assets
Inventory
Services in progress
Expenses paid in advance
Compulsory deposits
Other receivables
Total Current Assets

Fixed assets
Intangible assets
Total Non-Current Assets

2015

2014

CURRENT LIABILITIES
4,315

11,134

Suppliers

4,983

5,818

29,541

42,718

Payable salaries and collectible charges

5,699

5,710

8,150

8,910

Collectable taxes and contributions

2,999

2,740

332

1,047

Advancements from clients

3,575

7,537

10,408

8,907

Payables - vacations and charges

11,580

10,745

328

357

Payment of tax in installments

5,075

4,738

-

462

Government subventions -

28

19

30,110

41,357

351

351

190

192

5

17

53,458

73,922

64,211

78,837

Payment of tax in installments

12,609

15,668

Other liabilities

34,067

25,542

Provision for tax, labor and civil risks

10,647

10,600

57,323

51,810

280,163

271,559

Capital reserves

9,382

9,382

Profit reserves

264

264

4,605

8,604

Accumulated Deficit

-153,164

(133,571)

Total Net Equity

141,250

156,238

TOTAL LIABILITIES AND EQUITY

262,784

286,885

NON-CURRENT ASSETS
Long-term realizable assets

LIABILITIES

Promotion agencies
Other liabilities
Total Current Assets
NON-CURRENT LIABILITIES

348

185

207,586

211,689

1,392

1,089

209,326

212,963

Total Non-Current Liabilities
EQUITY
Share Capital

Resource for capital increase

TOTAL ASSETS

262,784 286,885

Explanatory notes relating to this document may be verified in the integral version of report available at www.ipt.br
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INCOME STATEMENT FOR THE YEAR ENDED
AT DECEMBER 31, 2015 AND 2014 (IN THOUSANDS OF BRAZILIAN REAIS)

2015

2014

Revenue from Services and Products

92,133

97,605

Economic Subvention - GESP

61,411

55,917

Economic Subvention - Promotion

26,074

15,315

179,618

168,837

(12,695)

(13,420)

(168)

(66)

NET REVENUE

166,755

155,351

Cost of services rendered and products sold

(142,386)

(121,746)

24,369

33,605

(31,763)

(30,883)

Board of Administration and Tax Committee Fees

(1,115)

(1,092)

Third party services

(8,284)

(8,033)

Depreciations and amortizations

(1,768)

(1,752)

Other provisions

(1,793)

(2,224)

417

1,888

(44,306)

(42,096)

(19,937)

(8,491)

2,860

2,751

(2,516)

(2,464)

(19,593)

(8,204)

-

-

(19,593)

(8,204)

GROSS REVENUE
Taxes on sales and services
provided
Returns and allowances

GROSS PROFIT
OPERATING REVENUE (EXPENSES)
General and administrative

Other (expenses) and other operating revenue, net

OPERATING REVENUE BEFORE FINANCIAL INCOME AND EXPENSES
Financial income
Financial expenses
RESULT BEFORE INCOME TAX AND SOCIAL CONTRIBUTION
Income tax and social contribution
NET INCOME
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STATEMENT OF CHANGES IN EQUITY FOR THE YEAR ENDED
AT DECEMBER 31, 2015 AND 2014 (IN THOUSANDS OF BRAZILIAN REAIS)

Share
Capital

Profit reserves
Reserves
Legal

Tax
incentives

Resource for
capital
increase

Accumulated
Deficit

Total

BALANCE AT
DECEMBER 31, 2012

237,165

9,382

0

264

24,493

(115,269)

156,035

24,493

-

-

-

(24,493)

-

0

Resource for capital increase

-

-

-

-

9,901

-

9,901

Deficit in the fiscal year

-

-

-

-

-

(10,098)

(10,098)

261,658

9,382

0

264

9,901

(125,367)

155,838

9,901

-

-

-

(9,901)

-

0

Resource for capital increase

-

-

-

-

8,604

-

8,604

Deficit in the fiscal year

-

-

-

-

-

(8,204)

(8,204)

271,559

9,382

0

264

8,604

(133,571)

156,238

8,604

-

-

-

(8,604)

-

0

Resource for capital increase

-

-

-

-

4,605

-

4,605

Deficit in the fiscal year

-

-

-

-

-

(19,593)

(19,593)

280,163

9,382

0

264

4,605

(153,164)

141,250
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Capital increase

BALANCE AT
DECEMBER 31, 2013
Capital increase

BALANCE AT
DECEMBER 31, 2014
Capital increase

BALANCE AT
DECEMBER 31, 2015

CASH FLOW STATEMENT FOR THE YEAR ENDED
AT DECEMBER 31, 2015 AND 2014 (IN THOUSANDS OF BRAZILIAN REAIS)

2015

2014

(19,593)

(8,204)

16,669

14,975

Adjustment from previous fiscal years

-

-

Provision for losses with fixed assets

-

-

290

282

13,177

1,487

Accounts receivable

760

604

Advancements to collaborators and third parties

715

325

(1,501)

(2,457)

29

(72)

462

589

(9)

6

Result before income tax and social contribution
Adjustments to reconcile profit before income tax and social contribution
with net cash generated by operating activities
Depreciations and amortizations

Residual value of written-off fixed assets
Increase (decrease) in operating assets
Temporary investments

Current tax assets
Inventory
Services in progress
Expenses paid in advance
Compulsory deposits

-

-

12

96

(835)

349

Payable salaries and collectible charges

(11)

558

Collectible taxes and contributions

259

44

Provisions for Income Tax and CSLL

-

-

Other receivables
Increase (decrease) in operating liabilities
Suppliers

Advancements from clients

(3,962)

577

Payables - vacations and charges

835

578

Payment of tax in installments

337

(1,243)

(11,247)

(7,695)

(2)

32

-3,615

831

Government subventions - promotion agencies
Other liabilities
Net cash used in operating activities
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2015

2014

(163)

263

Acquisition of fixed assets

(4,625)

(10,773)

Donations received in goods

(8,031)

(7,155)

Increase to intangible assets

(503)

(285)

(13,322)

(17,950)

(3,059)

(4,197)

8,525

11,490

47

183

Allocation for capital increase

4,605

8,604

Net cash invested in financing activities

10,118

16,080

INCREASE (DECREASE) OF CASH AND CASH EQUIVALENTS

(6,819)

(1,039)

11,134

12,173

4,315

11,134

(6,819)

(1,039)

INVESTMENT ACTIVITIES CASH FLOW
Decrease of long-term realizable

Net cash invested
FINANCING ACTIVITIES CASH FLOW
Payment in installments
Other liabilities
Provision for tax, labor and civil risks

CASH AND CASH EQUIVALENTS
In the beginning of fiscal year
In the end of fiscal year
INCREASE (DECREASE) OF CASH AND CASH EQUIVALENTS

FRANCISCO SOUTO OUTEDA
Accountant - CRC 1SP154222/O-1
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OPINION OF FISCAL BOARD ON FINANCIAL
STATEMENTS
The Fiscal Board of the Institute for Technological Research of
São Paulo State - IPT, in the use of its legal and statutory
attributions, reviewed the Board Report, as well as Balance
Sheet and other Financial Statements regarding the fiscal year
ended on December 31, 2015 in view of the Independent
Auditors Opinion issued by Maciel Auditores S/S, dated on
February 22, 2016, without reservations, prepared according
to the audit rules applicable in Brazil. The Fiscal Board, in view
of the verifications made throughout the fiscal year, unanimously agree that such corporate documents properly
reflect, in all relevant aspects, the equity and financial status
of Institute for Technological Research of São Paulo State - IPT,
which approve and gather conditions to be submitted for
assessment and approval by the company Shareholders.

São Paulo, February 25, 2016.

HILTON FACCHINI
Counselor
LEONARDO MAURÍCIO COLOMBINI LIMA
Counselor
MARILDA ANUNCIAÇÃO FERREIRA
Counselor
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INDEPENDENT AUDITOR’S REPORT ON FINANCIAL STATEMENTS

To Managers and Shareholders of the Institute for Technological Research of São Paulo State - IPT

We reviewed the financial statements of the Institute for
Technological Research of São Paulo State - IPT, which
comprise balance sheet on December 31, 2015 and
respective income statement, cash flow statement and
statement of changes in equity for the fiscal year ended
on that date, as well as summary of the main accounting
practices and other explanatory notes.
Responsibility of administration on financial
statements
The administration of the Institute for Technological
Research of São Paulo State - IPT is responsible for
preparing and properly submitting these financial
statements according to the accounting practices
adopted in Brazil and internal controls defined as
necessary to allow the preparation of financial statements free of any relevant distortions, no matter if
they are caused by fraud or an error.
Responsibility of independent auditors
Our responsibility is limited to providing an opinion
on these financial statements, based on our audit
conducted according with the Brazilian and
international audit standards. These standards
require the fulfillment of ethical requirements by the
auditors, and that the audit is planned and conducted
with the aim of achieving reasonable assurance that
the financial statements are free of significant
distortion.

An audit comprises the performance of procedures
selected for obtaining evidence regarding any values
and disclosures presented in financial statements.
Selected procedures depend on the auditor’s
judgment, including assessment of risks of relevant
deviation in financial statements, no matter if it is
caused by fraud or an error. In the present assessment
of risks, the auditor takes into account relevant
internal controls in the preparation and proper
submission of financial statements of the Institution to
plan audit procedures that are appropriate to
circumstances, but not for purposes of expressing an
opinion on the effectiveness of such internal controls
of the Institution. An audit also includes assessment of
suitability of accounting practices used and
reasonableness of accounting estimates made by the
administration, as well as an assessment of the
submission of financial statements taken as a whole.
We believe the evidence obtained in audit is sufficient
and appropriate to support our opinion.
Opinion
In our opinion, financial statements properly present,
in all relevant aspects, the equity and financial position
of the Institute for Technological Research of São Paulo
State - IPT on December 31, 2015, as well as
performance of its operations and cash flows for the
fiscal year ended on that date, according to the accounting practices adopted in Brazil.

São Paulo, February 22, 2016.

MACIEL AUDITORES S/S EPP
2CRC/RS 5.460/O-0 – “S” – SP

ROGER MACIEL DE OLIVEIRA
1CRC/RS 71.505/O – 3 – “S” – SP
Technician in charge

ROSANGELA PEREIRA PEIXOTO
1CRC/RS 65.932/O – 7 – “S” – SP
Technician in charge
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São Paulo State Governor

IPT Board

Governor
Geraldo Alckmin

CEO
Fernando José Gomes Landgraf

Secretary of Economic Development, Science,
Technology and Innovation
Márcio Luiz França Gomes

Financial and Administrative Director
Altamiro Francisco da Silva
Operations and Business Director
Carlos Daher Padovezi
Innovation Director
Zehbour Panossian
Personnel and Systems Director
Tercio Augusto Garcia Junior

Administration Board
President
Márcio Luiz França Gomes
Cláudio Valverde Santos
Fernando José Gomes Landgraf
João Fernando Gomes de Oliveira
Jorge Abissamra
José Roberto de Sampaio Campos
Maurício Pinto Pereira Juvenal
Ricardo Conrado Mesquita
Ros Mari Zenha (representative of employees)
Walter Torre Junior
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