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OUTLINE OF THIS PRESENTANTION

• Abundance and Scarticity OF WATER - “Brazil is a country of
contrasts” 

• Motivational, objectives and solution of nanotechnology

• Good exemples from nanotechnology

• FUNCTIONALIZED SURFACES (COATINGS): Use of polymer derived 
ceramics 
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ceramics 

• Polysilazane-derived antibacterial silver–ceramic 
nanocomposites

• Interfering in the Quorum sensing mechanism to avoid biofilm 
formation
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develop high tech solutions in fields as diverse as:

agriculture, 

aviation

Abundance and Scarticity
What we looking at here is “Brazil is a 

country of contrasts” 
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aviation

offshore deep water exploration
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So, this was the situation : the nation still faces typical challenges of an under-developed
country. the major is the lack of means to bring clean water supply to the poorest
regions of the country. 

“Sriking contrasts” 
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regions of the country. 
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WHAT MOVE US? 

HOW TO MOVE FROM SCARCICITY TO ABUNDANCE AND 

PROVIDE OF PURE AND HEALTHY WATER TO SHORT 

INCOME POPULATION?
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Motivational: we envised solutions of nanotechnology

• The dream of safe water for all is feaseble througth nanotechnology.
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SUPPLY OF WATER IN BRASIL

Water resource Water Shortage

Population
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Natural resource essential to life
<0.02% of available water is drinkable
Brazil has largest reserve of fresh water

1 billion (14%) in the world
17 million (9%) in Brazil
82% in rural areas in Brazil

[ ANA, 2011] [ ANA, 2011]

without access to 
safe drinking

water
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BY WHAT MEANS? LET’S JUMPING TO GOOD

EXEMPLES FROM NANOTECHNOLOGY JUST TO

CITE FEW
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• Potters for Peace (EUA, América Latina)

– Ceramic Filters (0,6-3 µm) with coloidla Ag 

– Water flow: 1 to 2 l/h; volume: 5 a 20 l; lifetime: ~1 year

– Cust: 4 to 8 USD
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– Cust: 4 to 8 USD
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IT’S NOT ONLY NANOSCIENCE, NANOTECHNOLOGY AND GOOD PUBLIC

INICIATIVES

BUSINESS COUNT AS WELL: NEED TO LEAVERAGE ENTREPRENEURSHIP 

SUPPORTED BY GOVERNMENTAL INITIATIVES
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• Tata’s group(India)

– Rice husk ash with coloidal Ag

– Water flow: 3-4 l/h; volume: 15-18 l; lifetime: ~3000 l

– Cust: 750-1000 INR (15-20 USD)
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– Cust: 750-1000 INR (15-20 USD)
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Processing and characterization of functionalized surfaces with 
antimicrobial nanoparticles for water treatment

UNDERTAKE NANOTECHNOLOGY EFFORT TO BRING

CLEAR WATER TO LOW-INCOME POPULATION
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Florianópolis is the largest producer of oyster (Crassostrea gigas) in Brasil

An healty economic

activity = SMALL 

BUSINESSS LARGE 

ECONOMIC GAIN 

INITIAVE AT UFSC:   BIOLOGICAL SAFETY OF BIVALVES BIOLOGICAL SAFETY OF BIVALVES MOLLUSCMOLLUSC
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ECONOMIC GAIN 

FOR THE REGION
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EFICIENT BIOLOGIC FILTERS  Must kill pathogenic

microorganisms

LEACHING BIOCIDES TO ENVIRONMENT IS NOT ALLOWED

Escherichia coli

Vibrio parahaemolyticus

Salmonella

RISC TO THE CONSUMERS

O LiiiiNDEN TEM O iiii DA iiiinovação
LABORATÓRIO INTERDISCIPLINAR DO DESENVOLVIMENTO DE NANOESTRUTURASwww.linden.ufsc.br

SCRUBBLING

RISC TO THE CONSUMERS

Lower bacterias counting present

Classical methods are not 

efficient:

-Interfere in the sensorial 

quality of molusculess;

- Low efficiency;

- Interferences.

the application of noble metal 
nanoparticles for the desinfection in 
Scrubbling Stations
Functional ceramic composites consisting of 
a dispersion of silver nanoparticles
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THE SEARCH FOR AN  EFFICIENT BIOCIDE:

• The use of biocide in large scale to fight bio fouling is not eco-friendly

CONTACT vs. MIGRATE BIOCIDES
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• There is an huge effort to produce anti-adherent surface + functionalized with 
contact biocide 
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Silver has been known since our ancestors to fight 
infections.

WHY SILVER?
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It reborn with nanotechnology and today leads 
sales when compared with other nanotechnology 

products
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WHY SILVER? WHAT IT DOES QUITE NICELY IS :
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a) Deadly effect of ionic silver avoid bacterial resistance
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a) Embedded in pre-ceramics (SiCN – Ag)

b) anchoring agents: In the quest to find out novel mechanisms for preventing

the release of silver during the process of washing cycles aminosilanes was

successfully employed also for design of new filters for potable water

purification
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There is on more thing: COVALENTLY ANCHORAGE UNITS PROVIDE EFFECTIVE BACTERICIDAL 

CONTACT

good bactericidal effectiveness and great chemical durability of immobilized Ag nanoparticles 
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Ind. Eng. Chem. Res., 2014, 53 (9), pp 3426–3434
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General way from preceramic polymer to precursor-derived ceramic

Monomer

units
Precursor
polymer 

Polymer
network

Amorphous
ceramics

Crystalline
ceramics

RT – 500 °°°°CSynthesis 500 – 1400 o C T > 1400 °°°°C

FUNCTIONALIZED COATINGS: Use of polymer derived ceramics for

introducing functional nanoparticles as fillers for highly effective coatings.

Synergistic effect  vs. sterilizing effect
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Applications

• Corrosion/oxidation protection

• High temperature/pressure

• Functional coatings

• Nanofillers

Advantages

• flexible shaping process

•use of functional nanoparticles as fillers

Limitations

• polymer shrinkage up to 50 %

• use of organic solvents
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POLYSILAZANE-DERIVED ANTIBACTERIAL SILVER–

CERAMIC NANOCOMPOSITES

• There is an huge effort to produce anti-adherent surface 
(synergistic) + functionalized with contact biocide (sterilizing) 
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PROCESSING OF PRECERAMICS COATINGS TO MITIGATE 

BIOFOULING

up to 500 °C
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Drying

up to 1200 °C

Coating
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SYNERGISTIC EFFECT
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� Best hydrophilicity and better self-cleaning
effect with SiO2

� Hydrophilicity is probably more important
than the photocatalysis for the self-cleaning
effect

Film of TiO2/SiO2
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• Properties of Photocalytic Surfaces (UV activated functionalities)

– Decomposition of organic materials

– Wettability enhancement

– Allow for wash water
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Film of TiO2/SiO2 UNDER ILUMINATION
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César V. Franco, Visiting Fellow
Laboratory of Nanotextil -
CORNELL UNIVERSITY

QUORUM SENSING MECHANISM TO AVOID BIOFILM (BIOFOULING)

WHAT MOTIVATE SOMEONE TO REPLACE A 

SUMMER SEASON BY A HARSH WINTER??
César Vitorio Franco
Visiting Fellow of Fiber Science at CORNELL UNIVERSITY
Department at Fiber Science and Apparel Design - Laboratory of Nanotextil
242 MVR Hall
Ithaca, NY 14850

http://nanotextiles.human.cornell.edu/
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- THE BACTERIAS -
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What fascinates us in bacteria is that they have a very sophisticated system of
communication. 

They talk among them and the most amazing, 
talk to our human cells

QUORUM SENSING: They know when they
are in sufficient numbers to attack and
become virulent

WHAT WILL HAPPEN IF WE USE QUORUM SENSING MECHANISM TO AVOID
BIOFILM (BIOFOULING)
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In the language of bacteria, the
words are small molecules and
with the knowledge we have it 
is possible to interfere. This is a 
kind of interesting!

ANTI QUORUM SENSING: some substances likely to cause interference in the 
communication of bacteria.
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We are examinig here is use of PHPS Nanocoatings containing biofilm inhibitors

Biofilm 
inhibitor

s 

How can we do this effectively? – Furanone - silane
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The Australian red marine alga Delisea Pulchra produces 

halogenated furanones to prevent fouling by micro- and 

macro-organisms in marine environments. 

The furanone derivatives are encapsulated in vesicles in 
specialized gland cells and located both in the interior and 

on the surface of the plant. 
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So based on this Anti - quorum sensing covalently attached 

To imobilized PFPA  prevent  biofilm formation 
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ELECTROSPUN NANOFIBERS EMBEDDED WITH ANTI QUORUM SENSING COMPOUNDS
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� Nanomaterials:   Preparation and Characterization (Polymeric Materials)
� Application for Information Materials and Devices
�Application for Functional Materials (Petroleum and Gas Industry)
� Hybrid Materials (Organic-Inorganic Polymers)
�Process Scale Up, Dynamic, Optimization and Automatic Control

LCP – Process Control Laboratory

Prof. Ricardo A. F. Machado

Coordinator

Nanodevices and nanotubes
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�Synthesis of iron oxide nanoparticles stabilized by

LEq – Laboratory of Equilibrium

Prof. Dr. Bruno Szpoganicz
Coordinator
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�Synthesis of iron oxide nanoparticles stabilized by
biopolymers
�Equilibrium measurements of interactions of polymers
and divalent metal ions.
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NERCN – UFSC Partnership
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NERCN – UFSC Partnership
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