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Brazil- Historical challenge 

  

Energy 
shortage 

No 
Automotive 

Industry 

Oil 
Crisis 

Agriculture 
Expansion 

Innovation 
Challenge 

3rd largest 
civil aircraft 

manufacturer 

3rd largest oil 
company in 
the world 

6th largest* 
automotive 

manufacturer 

Basic Inputs 
Development 

2nd largest 
mining 

company 

50% of fuel 
consumption 
comes from 
sugar cane 

ethanol 

Brazil is the 3rd 
largest food 

exporter 

Aircraft 
Industry 

development 

Big-Chalenge 
2008-manufacture 

17% of GDP 
2011- manufacture 

14% of GDP 

*Non-exhaustive list 
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Cooperative Networks: 24 

National S&T Institutes on Nanotechnology: 16 

Researchers > 2500 

Graduate(Msc +PhD) > 3000 

Around 2,1% of the world Nanosciences papers 

Nanosciences & Nanotechnology  
Numbers & Facts in Brazil 

National Labs :8 



  

Nanobiostructures and 
NanoBioMolecular Simulation (UFC) 

Pharmaceutical Innovation (UFPE) 
 
Photonics (UFPE) 
 
Nanotechnology for  Integrated Markers for  (UFPE) 

Nanobiotechnology of 
Midwest and North(UNB) 

• Carbon Nanomaterials (UFMG) 
• Nano-Biopharmaceutics (UFMG) 

Semiconductor Nanodevices (PUC / RJ) 

• Nanotechnology in Materials Science (UNESP) 
• Organic Electronics (USP) 
• Optics and Photonics (USP) 

Complex Functional Materials  
(UNICAMP) 
 
Micro 
and Nanoelectronics Systems -
 NAMITEC (UNICAMP) 
 
Photonics for Optical 
Communications (FOTONICOM) 
(UNICAMP) 

Nanostructured Molecular Systems 

Surface engineering ( UFRGS) 

National Institutes of S&T - Nanotechnology 



The Carbon National Institute 
 



National Research Network on 

Carbon Nanotubes  

 (2006-2010) 

National Science and Technology  Institute of 
Carbon Nanostructured Materilas 

2009 - 2013 

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 

 

Nanostructured 
Cement  

(Industrial Scale) 

Industrial production 
of Carbon Nanotubes Polymeric 

Nanocomposits 
(Industrial Scale) 

Nanostructured 
Cement  

(Pilot Research) 

Carbon Nanotubes 
synthesis 

(Pilot Scale) 

Polymeric 
Nanocomposits 
(Pilot Research) 

Research by Market 
Demand 
(Service) 

SMS Services 

US$ 20 Million 



LNNano 

LNBio 

CTBE 

Administration 
LNLS 

Nat.Center of Research in Energy and 
Materials- Campinas-SP 



FEG-TEM 
JEOL JEM-2101F 

MSC -TEM 
JEOL JEM 2010 

Electron, STM, AFM Microscopies 
Microfabrication Lab. 

LNNano 



Instrumentação Agropecuária 

Nanotechnology Network 
Applied to Agribusiness 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

National Nanotechnology  Laboratory for Agriculture (LNNA) 

Embrapa Instrumentação 
Agropecuária                      

São Carlos, SP 



Nanotech Research 
network: 

- 150 researchers 

- 54 research centers             
and universities 

 

Nanotechnology 



Cellulose  Nanofibers: from different sources 

1-white and colored cotton 

2-curauá 

3-sisal 

4- sugarcane 
bagasse 

5- coconut fiber 
waste 



Inmetro Campus at Xerém - RJ 

 www.inmetro.gov.br 

Mechanical and 
Materials 

Operational Center Optics 

Electricity and 
Telecommunication 
 

Thermal Chemistry 

Acustics and 
 Vibration 
 



Particulated System: 
Pharmaco, Pigments, 
nanofluids 

Materials Metrology  
Division 

Nanometrology: 

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

Organic Devices: 
OLED 

Tribology:  
Biofuel 

Biomaterials:  
Implants 

Magnetic Materials: 
Magnetic steels, 
sensors  

Thermophysic
al properties 
Biofuel  
Nanofluids 
 

7 group leaders 
24 post-docs 

Materials Metrology  



Microscopy 

SEM + EDS + EBSD 

Dual beam – FIB+MEV 

TEM with Cs correction 

TEM 



Surface phenomena 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Tribometer Micro-tribometer Friction simulator 

Ultra-high vacuum STM AFM 
XPS + AES + ISS + LEED 



Companies that develop/use 
nanotechnologies R&D 



AL
1%

BA
1%

CE
2%

DF
1%

GO
5%

MG
8%

MT
1%

PB
1%

PE
1%

PR
4%

RJ
8%

RN
2%

RS
9%

SC
9%

SE
1%

SP
46%

Companies that develop/use nanotechnologies 

Distribution among the states 

Total: 162 
companies 



Biotechnology, 6.9% 

Cosmetics, 4.6% 

Packages/Plastics, 
5.4% 

Energy, 7.7% 

Engeenier, 4.6% 

Pharmaceutics, 
13.1% 

Health, 7.7% 

Environment/Remedi
ation, 3.1% 

Nano/Microelectroni
cs, 3.8% 

Nanocomposites/Ma
terials, 17.7% 

Odontology, 6.2% 

Agroindustry, 1.5% 

Food, 1.5% 

Eco products, 3.8% 

Quemistry/Petroque
mistry, 5.4% 

Industrial 
Devices, 3.8% 

Textile, 1.5% Paint/Varnishes, 
1.5% 

Total: 130 
companies 

Companies covered by economical subsidy 



PATENT DEPOSITED IN BRAZIL (nano) 
 2004-2009 

: INPI..  

RESIDENTS 
119 

NO-RESIDENTS 
74 



Nanotechnology 

Science, T 
& I 

Environment 

Agriculture 

Defense 

Industry & 
Commerce 

Education 

Energy 

Health 

Nanosciences & Nanotechnology governance - 
Interministries Nanotechnology Committee 

Ministerial 
Order - 2012 

…to improve governance and policies  
For Nano programs in Brazil 



SisNANO 

Special Secretariat for 
Nanotechnologies 

Strategic 
Labs 

Associated 
Labs 

Lauch of a System of 
Nanotechnology National Labs 
to coordinate and optimize the 
infrastructure sharing. 

System of Nanotechnology National Labs 

Ministerial Order - 2012 



Strategic Areas 

Aerospace 

Agribusiness 
 

Defense 
 

Energy 
 

Environment 
 

Health 
 



Strategic Areas & Industry Sectors 
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re
a  
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Plastic, rubber 
and 
nanocomposites 

G
oa

ls
 

 

 

 

Develop new 
materials from 
biomass 

A
re

a  

Health Se
ct

or
 

 

Drugs G
oa

ls
 

Applying 
nanotechnology 
in the diagnosis 
and treatment of 
neglected and / or 
tropical diseases  



Strategic Areas & Industry Sectors 
A

re
a  

Health Se
ct

or
 

 
Hygiene, 
perfumery and 
cosmetics 

G
oa

ls
 

Applying 
nanotechnology 
to 
photoprotection 

A
re

a  

Aerospace 
Agribusiness 
Health 
Environment 
Defense 
Energy 

Se
ct

or
 

 
Sensors and 
electronic 
devices 

 
G

oa
ls

 

Increase 
efficiency and 
quality in 
products / 
processes and 
integration of 
features 



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

MCTI 
 R$ 29,2  
(39,1%) 

MEC/CAPES 
 R$ 12,5  
(16,8%) 

MDIC/INMETRO/
BNDES 
 R$ 7,2  
(9,7%) 

MME/PETROBRAS
/ELETROBRAS 

 R$ 6,6  
(8,9%) 

MD 
 R$ 4,0  
(5,3%) 

MS 
 R$ 2,1  
(2,8%) 

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

FAPs 
 R$ 10,2  
(13,7%) 

Others  R$ 0,8  
(1,1%) 

Estimate financial support 



Researchers & Scientists on R & D in Industries 

CINETISTAS e ENGENHEIROS em P&D na INDUSTRIA
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Fonte: UNESCO 2009, Plano Nacional de Pós-graduação PNPG 2010-2020 

Researchers & Scientists on R & D in 
Industries 



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 

Engineering and other 
technological areas 

Basic and Natural Sciences  

Health and Biomedical Sciences  

Information and Communication 
Technologies  

Aerospace 

Pharmaceuticals 

Sustainable Agricultural 
Production 

Oil, Gas and Coal 

Renewable Energy 

Biotechnology 

Nanotechnology and New Materials 

Technology for prevention and 
mitigation of natural disasters 

Biodiversity and bioprospection 

Marine Sciences 

Minerals 

New technologies for constructive 
engineering 

Formation of technical personnel 



Science Without Borders 

• 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) 

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

• 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. 
 



Contact 

adalberto.fazzio@mct.gov.br 
 
+55 61 2033 7800/ + 55 61 2033 8591 

Thanks for your attention 

mailto:adalberto.fazzio@mct.gov.br


Academia, 
Institutes of Technology, 

Research Centers, 
Universities 

Productive Sector, 
Small Companies, 

Medium Companies, 
Big Companies, 
Private Sector 

TODAY 

http://www.google.com.br/imgres?imgurl=http://colorirdesenhos.com/files/desenhos/ponte2.gif&imgrefurl=http://colorirdesenhos.com/desenhos/379-ponte-suspensa&usg=__EFLeZwC6BXQVaGAzFC41TLn_HkY=&h=601&w=643&sz=9&hl=pt-br&start=50&zoom=1&tbnid=bZd8HoZaF-KBMM:&tbnh=135&tbnw=144&prev=/images?q=ponte&hl=pt-br&sa=G&biw=1020&bih=590&gbv=2&tbs=isch:1&itbs=1&iact=rc&dur=359&ei=1-METd_jMMSblgfx-OzACQ&oei=teMETYbtLMK78gbO19DoAg&esq=5&page=5&ndsp=12&ved=1t:429,r:3,s:50&tx=45&ty=83


TOMORROW 
Productive Sector, 
Small Companies, 

Medium 
Companies, Big 

Companies, 
Private Sector 

Academia, 
Institutes of 
Technology, 

Research Centers, 
Universities 
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