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O ESTADO DA ARTE DA NANOTECNOLOGIA NO 

BRASIL E O SEU DESENVOLVIMENTO NO SETOR DE 

COSMÉTICOS 

Nanometrol​ogia:  painel setorial de cosméticos do Inmetro 
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Nanotechnology in Brazil: 
delivery systems nanotherapeutics and nanomedicines and cosmetics 

(some data) 



Organization of 

national 

cooperative 

research 

networks 

 

 

Millennium 

Institutes 

Preparation of the 

Program 

"Development 

  of 

  Nanoscience and 

Nanotechnology " 

PPA_ 2004-2007 

Launch of 

National 

Nanotechnology 

Program 

  by Ministry of S, T & I 

and 

Industrial Policy, 

Technological and 

Trade 

Policy Coordination  

Launch of 

  "National 

Nanotechnology 

Program" 

 

Induction 

  of 

nanotechnology 

in 

“Economic 

Subsidy” 

Policy for  

Productive 

Development 

 

Increasing 

participation of 

Government A

gencies   in 

implementing 

the policy 

 

 

Establishment of the 

Competitiveness 

Forum 

on Nanotechnology 

 

Working Groups: 

Market 

HR 

International 

Cooperation, 

and 

Regulation 

 

 

2001 2003 2004 2005 2006 2007 2008 2009 

Nanotechnology in Brazil – Timeline 
Source: MCT 



Cooperative Networks: 24 

National S&T Institutes on Nanotechnology: 16 

Researchers > 2000 

Students > 2000 

Around 2% of the world Nanosciences papers 

Nanosciences & Nanotechnology  
Numbers & Facts in Brazil 
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NANO* AND DRUG, ano 2011 
(Web of Science) 
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Developments in Biomedical 

Nanotechnology in Latin America 
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UNICAMP 

USP-RP 

UMC 

IPT 

UFMG 

UFRJ 

UFRGS 

UFPE 

NANOBIOTECHNOLOGY FOR 

DRUG DELIVERY IN BRAZIL 

About 50 research groups in Universities 

17 Networks on Nanotechnology 



The opportunity of  
working with 

nanotech applied 
to cosmetics 

Brazil is the third 
ranking position in the 

world market for 
cosmetics. 

Scientifically 
instigating 

Technologically 
attractive 



Evolution of  published articles 

Web of Science, 2011 
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Nano* versus Skin 



2012: Challenges for the development  

of nanomaterials in Brazil  

•Improve facilities to produce nanoformulations in 

adequate quality for clinical trials 

•Validate scaled up processes  

•Solve regulatory issues regarding safety, toxicity 

and environmental impacts 
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Regulatory concerns 



Innocent until proven guilty 

Guilty until proven innocent 
(precautionary principle)  

 REGULATORY ISSUES 













Outline 

Technical aspects 







Depend on 

 

-shape and molecular organization 

of nanocarriers 

-Size and polidispersity 

-Surface coating 

(hydrophiic or lipophiic) 

- surface area 

“NANO-SKIN AND HAIR EFFECTS” 

Sustained and controlled release of substances 

 nanodevices act as reservoirs 

 Reduction of cutaneous alernegicity 

 polymeric wall 

Increase of cutaneous adhesion 

 prolonged effect 

Stabilize labile substances 

 reservoir effects 
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Preparation : strategies 

Nanocapsules 

Solid lipid nanoparticles 

top 

down 

up 

bottom 
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No organic solvent for the preparation: no explosion risks 

mechanical process that involves the subdivision of 

particles or droplets into micron sizes 

special homogenizing valve 

Different scale equipments 

High pressure homogenization 
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Polymer interfacial deposition 

Organic phase: acetone 

Aqueous 

 phase 

Colloidal  

suspension 

Polymers 

Drugs 

Lipophilic surfactants 

Oils for NC 

Hydrophilic surfactants 

Fessi et al., European Patent,  

0274961 A1, 1988 

nanocapsule nanosphere nanoemulsion 
IJP, 2006 



liposomes 

top 

down 

High pressure homogenization 

Selection of formulations by 

laser diffractometry 

Formulation 1 

Formulation 2 
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Lipid-core nanocapsules 

Selection of formulations by 

laser diffractometry 

Formulation 1 

Formulation 2 

Different raw materials give different profiles 

Interfacial deposition of polymer 



Potencial zeta 

Particle size  

Barra = 500 nm AUMENTO 40 000 X 
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Which entity permates? 
Drug vs Particle 



  

i. Dose metric: mass/ g or mL not applicable 

 

ii. Translocation: aerosol for example, systemic distribution 

 

iii. Physico chemical properties – shape, size and surface area, surface activity. 

 

iv. Solubility 

 

v. Reliable/ validated  methods of analyses 

 

 

TO EVALUATE TOXICITY/SAFETY OF A NAMOMATERIAL 

Summarizing… 



silvia.guterres@ufrgs.br 


