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Brazil- Historical challenge
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Nanosciences & Nanotechnology
Numbers & Facts in Brazil

Cooperative Networks: 24

National S&T Institutes on Nanotechnology: 16

National Labs :8
Researchers > 2500

Graduate(Msc +PhD) > 3000

Around 2,1% of the world Nanosciences papers



National Institutes of S&T - Nanotechnology
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Complex Functional Materials
(UNICAMP)

Micro
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Nanobiostructures and

NanoBioMolecular Simulation (UFC)

Photonics (UFPE)

Pharmaceutical Innovation (UFPE)

Nanotechnology for Integrated Markers for (UFPE)

and Nanoelectronics Systems -
NAMITEC (UNICAMP)

Photonics for Optical
Communications (FOTONICOM)
(UNICAMP)

Nanostructured Molecular Systems

Nanobiotechnology of
Midwest and North(UNB)

e Carbon Nanomaterials (UFMG)
* Nano-Biopharmaceutics (UFMG)

Semiconductor Nanodevices (PUC / RJ)

Surface engineering ( UFRGS)

* Nanotechnology in Materials Science (UNESP)

* Organic Electronics (USP)
e Optics and Photonics (USP)




The Carbon National Institute
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National Research Network on

Carbon Nanotubes
(2006 2010)

National Science and Technology Institute of
Carbon Nanostructured Materilas

Rede Naaonal de Pesqwsa

NANOTUBOS - CNPq 2009 - 2013

Instituto Nacionalde Ciéncia e Tecnologia em

Nanmomateriais de Carbono

54 researchers including
physicists, chemists, biologists
and engineers

19 research institutions and
companies in 8 Brazilian States



Technology Center on Carbon Nanotubes

A platform for the transfer of new technologies
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Nat.Center of Research in Energy and
Materials- campinas-sp
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LNNano

U_NNaANo

300 kV HRTEM
JEM-3010 UHR
1.7 A res., 15° tilt
EDX, Si(Li)

TV rate Camera
MSC CCD Cam.

Low Vacuum SEM 5

JSM-5900LV, EDX \ . e

- L MSC-TEM Electron, STM, AFM Microscopies
| 15%3@010 Microfabrication Lab.
. E -

FEG-SEM
JSM-0330F,



National Nanotechnology Laboratory for Agriculture (LNNA)
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Nanotechnology Network
Applied to Agribusiness
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Emb rapa Instrumentacéao Instrumentacéo Agropecudria
Agropecuaria
Sao Carlos, SP




Nanotechnology

Nanotech Research
network:

- 150 researchers

- 54 research centers
and universities




Cellulose Nanofibers: from different sources

& 1-white and colored cotton

2-curaua
3-sisal
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Inmetro Campus at Xerém - RJ
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Materials Metrology

Tribology: Biomaterials:

Magnetic Materials: k ﬂ al properties
Magnetic steels, EUOE]

. Nanofluids
SETECNE Materials Metrology

Division Ny
Particulated System: Organic Devices:
Pharmaco, Pigments, ¢ OLED
nanofluids

Nanometrology:

Microscopy and Nanomaching

Surfaces and Thin Films:Nanocatalysis
Carbon Nanotubes (CNT) characterization
Nanobiometrology: proteomic, biomembrane

7 group leaders
24 post-docs



Microscopy

TEM with Cs correction

SEM + DS + EBS_ |

Dual beam — FIB+MEV




Surface phenomena

Ultra-high vacuum STM
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Companies that develop/use nanotechnologies

Distribution among the states

Total: 162

SP companies
46% AL

1%

BA
1%

CE
2%

DF
1%

GO
5%

1%



Companies covered by economical subsidy

Industrial
Devices, 3.8%

Quemistry/Petroque
mistry, 5.4% AN

Paint/Varnishes, _Biotechnology, 6.9%

1.5%

Textile, 1.5%

Cosmetics, 4.6%

Packages/Plastics,

Eco products, 3.8% 5.4%

Food, 1.5%
Agroindustry, 1.5%

Total: 130
companies

Nano/Microelectroni Environment/Remedi
cs, 3.8% ation, 3.1%



PATENT DEPOSITED IN BRAZIL (nano)
2004-2009

NO-RESIDENTS

74

: INPT.



Nanosciences & Nanotechnology governance -
Interministries Nanotechnology Committee

...to improve governance and policies
For Nano programs in Brazil

Ministeri | Science, T
Inisteria &1
Order - 2012 ’ .

\

Nanotechnology




System of Nanotechnology National Labs

Lauch of a System of
Nanotechnology National Labs

to coordinate and optimize the
T g Special Secretariat for
infrastructure sharing. o e

SisNANO

Ministerial Order - 2012

N

Associated

/

Strategic

Labs Labs




Strategic Areas

Energy Defense

Environment

Aerospace
Agribusiness



Strategic Areas & Industry Sectors

Environment Plastic, rubber Develop new
and materials from
nanocomposites > biomass

1 Applying
® nanotechnology
@ in the diagnosis
Health and treatment of
neglected and / or
tropical diseases

>




Strategic Areas & Industry Sectors

1 Applying
® nanotechnology
= to

@ Hygiene, .
photoprotection

perfumery and
cosmetics

© U Increase
= Aerospace @ efficiency and

<C Agribusiness @ Sensors and G quality in

Health products /

Environment . processes and
devices : :
Defense integration of
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Estimate financial support

MEC/CAPES  \ipic/INMETRO/
RS 12,5 BNDES
MCTI r(16,:8%) RS 7,2
RS 29,2 (9,7%)

(39,1%) ; /
MME/PETROBRAS

JELETROBRAS
RS 6,6
(8,9%)

\\\
%

MD
RS 4,0
(5,3%)

MS
RS 2,1
(2,8%)

MAPA/EMBRAPA
R$ 1,9
(2,6%)

Others RS 0,8
(1,1%) RS 10,2
(13,7%)

2012 — 2015
R$ 74,6 billions (~US $ 44,5 bi)




Researchers & Scientists on R & D in Industries
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Researchers & Scientists on R & D in
Industries
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CIENCIA

SEM FRONTEIRAS

Science without Borders:
The Brazilian ST&I mobility program

at

CNPq/MCTI - CAPES/MEC

100 000 students in 4 years



GOALS

Enhance Brazilian science, technology, innovation
and competitiveness through the expansion of
international mobility.

»Increase the presence of Brazilian researchers and students at
various levels in institutions of excellence overseas;

»Increase the innovative expertise of personnel from the
technological industries;

» Attract young scientific talents and highly qualified
researchers to work in Brazil.

Two-way program

)




PRIORITY AREAS

X

» Engineering and other
technological areas

»Basic and Natural Sciences
> Health and Biomedical Sciences

> Information and Communication
Technologies

» Aerospace
» Pharmaceuticals

»Sustainable Agricultural
Production

» Qil, Gas and Coal

Renewable Energy
Biotechnology
Nanotechnology and New Materials

Technology for prevention and
itigation of natural disasters

Biodiversity and bioprospection
Marine Sciences
Minerals

New technologies for constructive

ngineering

Formation of technical personnel




Science Without Borders

e 100 000 Grants and Scholarships will be given for PhD students,
visitor professors, postdocs and undergraduate Brazilian students
to study and work abroad(.75 000 gov. +25 private)

 The program is a great opportunity to straighten the colaboration of
Nanosciences research groups as well as for companies
With R&D on Nanotechnology to interact with Brazilian groups.

e Several American Universities are already receiving
Brazilian researchers and students under the science
without borders program.



Thanks for your attention

Contact
adalberto.fazzio@mct.gov.br

+55 61 2033 7800/ + 55 61 2033 8591


mailto:adalberto.fazzio@mct.gov.br

Productive Sector,
Small Companies,
Medium Companies,
Big Companies,
Private Sector

Academia,
Institutes of Technology,
Research Centers,
Universities
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TOMORROW

Academia,
Institutes of
Technology,
Research Centers,
Universities

Productive Sector,
Small Companies,
Medium
Companies, Big
Companies,
Private Sector
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