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DNA based analysis have become a very useful instrument to assess the safety and quality of the food chain. DNA testing has
a broad range of applications such as detection of adulteration of food products (e.g. replacement of highly priced meat or
fish species by similar but cheaper species, presence of horsemeat in food products...), identification of microorganisms that
cause food-borne diseases, detection of genetically modified organisms (GMOs) or identification of allergenic ingredients
among others

DNA testing involves several steps from the food product until the final result including: (i) DNA extraction/purification from the
food product, (ii) frequently the amplification of a DNA sequence through an enzymatic process that will allow us to
unequivocally identify the organism(s) of interest, and (iii) the detection and/or quantification of this DNA sequence. Each of
this steps can be improved with the help of nanomaterials in order to develop faster, cheaper, multiplexed and/or more
sensitive methodology of analysis.

The goal of the research in this area is to combine molecular biology and nanomaterials to improve each of the steps of DNA
analysis with the focus on very specific applications in food analysis. We evaluate its fitness-for-purpose and its advantages
when compared with conventional methodology. in order to develop fully validated and integrated DNA based analytical
methods to provide control laboratories and food industry with efficient tools for food monitoring
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¢Porqué esinteresante?:
¢Quéesla Nanotecnologi: Estos materiales a escala nanometrica presentan
Lamanipulacionde la materiaconal menosuna propiedadediferentesa lasque presentanestosmismos
dimension del tamafo de entre 1 a 100 materialesde mayor tamafio (p. ej.; mayor reactividad
nanometros guimicadebidoa sumayorareasuperficial)




RECOMENDACIONE LACOMISION d&8 de octubre de2011 relativaa la definicion de
nanomaterial2011/696/UE

Por«nanomateriab se entiende un material natural, secundario o fabricado que
contenga particulas, sueltas o formando un agregado o aglomerado y en el que el 50 %
mas de las particulas en la granulometria numérica presente una o mas dimensiones
externas en el intervalo de tamanos comprendido entrarly 100nm.



/ 9 'Y nanjotecaologias tienen un gran potencial para lograci@timiento sosteniblemejorar la

competitividad de la industria europeproteger el medio ambientecrearempleos altamente cualificados
y mejorar nuestra calidad dadad €

a [ UE ha invertido mucho dinero en investigacion y desarrollo de las nanotecnologias. Ahora deben
crearse las condiciones adecuadas para aprovechar todo su poteacial
http:// ec.europa.eu/health/nanotechnology/policy/index es.htm
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http://ec.europa.eu/health/nanotechnology/policy/index_es.htm

Otrasaplicaciones

\'

\._\;(
- \_é&@- ;!{»y;.
Componente®lectronicos
microprocesadoressemiconductoreX

7
=

=
=

=
Y

(TS

) e
S
A g?(((mm\'\\\\ﬁ.

panelessolarescon mayoreficiencia bateriascon mayorcapacidad
Nanomembranay otros nanomaterialeparapurificaciony eliminacionde
contaminantes

Diagnosticoterapia(hipertermia

nanoencapsulacioh unkedicinaregenerativa

UV Blockantibacterianosantihumedad sustanciasgnifugas

Sensoresntegrados nanorobotica cosmeticosenvasadanteligenteX



INL

~ NATIONA "
NANOTECHNOLOGY

Nanotechnology
applications in Textiles

Functional finishes wrinkle,
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Ejemplosde produtoscomercialedbasadosen la utilizacionde nanoparticulas

Food quality sensors
(pSiNutria, Nanoident,
Hanson Technologies)

Nutraceutical carriers
(Aquanova with BASF/Solgar,
Nutralease, DuraFizz)

Gas barrier UV-blocking plastic
coatings N Oxonica, NanoProducts, Air
(Honeywell, nSec, ™ ————__, Products, Evonik, )

NanoPack, InMat,
Dow Chemical,
others)

—
MATTILAL LY ORI ARIVIOMLLY TEAYGD 1)

- : 3 JUNGLE PUNCH &7 Printable RFID
Antimicrobial coating A (NovaCentrix, NanoMas,

Na(r':l:g:;?,chrl\z-c:taliee}s)\* el Plextronics, Polyera)

Source http://www.observatorynano.eu/project/document/2077/
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International Iberian Nanotechnology
Laboratory numbers

1) Location: Braga- Portugal
2) Status: Intergovernmental Organization

3) Projected Researchers:~200 postdoctoral
scientists

4) Projected Total Staff: ~ 400 people

5) Research Space: 40 Principal Investigators labs
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a The scientific infrastructure comprises central laboratories (providing services
for the INL resident research personnel and visiting scientists) and specialized
laboratories associated with individual Principal Investigators (PIs) or research
groups and research topics.

a TheScientific building includes: Cleanroom, High Accuracy Laboratory, Wet
and Dry PI laboratories, Biochemistry laboratory and other support labs.

Biocentral Lab

High Accuracy Laboratory
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EI‘D The INL Cleanroom:

/9 N

~ - <\. 7 anan ’ A It comprises approximately 450 m2 of Class 1000
: ; | and 150 m2 of Class 100.

il A Micro-and Nanofabrication solutions for 200 mm

il wafers down to smalsized sample pieces.

Nanolithography

Photolithography

Wet Process

Hot Process & Planarization

Reactive lon Etching and Deposition
Cleanroom Biology and Biochemistry bay
Packaging Laboratory




WET g DRY PI LABS.
BIOCHEMISTRY g RFID LAB

Advanced instrumentation for tdepth

characterization ohano-materials and

nanostructures

X-Ray Photoelectron Spectroscopy

Dual FIB with UHREM SEM

X-ray Thin Film/Reflectometry

Atomic Force MicroscopeMaterials

Environmental Scanning Electron Microscope (ESEM)
Small Angle -xay Scattering (SAXS)

Atomic Force MicroscopeBioScience

Probe Corrected HRTEM




A i Wet Labs are laboratory spaces closer to

i ' group office space, available for Pls and their
research teams to install and use equipment
for synthesis, catalysis, and other wet
chemistry experiments. Dry Labs are
laboratories also available for Pls and their
research teams to install and use equipment
for characterization and dry experiment
techniques

CLEANROOM

HIGHT ACCURACY LAB.

WET & DRY PI LABS.

BIOCHEMISTRY & RFID LAB.

(T . ’
: ’\ | ‘ Raman Confocal Microscopy
SQUID Magnetometry g qctral Imaging Ellipsometry




CentralBiology Biochemistry Laborator\equipmentfor studies in the
interface between biology and chemistry including all the necessary
instrumentation for sample preparation, luminescence, absorbance and
fluorescence measurements and imaging

Instrumentation Room Life Science Confocal Microscope and Muitictional
Inv Microscope for Lifé&ciences

Microbiology:basic microbiology equipment

Cell culture Labin separated area

Molecular biology areadedicated areas for DNA/RNA extraction and
guantification, DNA amplification (PCR and gPCRpaamliconanalysis.
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1)NANOMEDICINE:

Drug Delivery systems, molecular diagnosis systems and chips, cell therapies, imaging solutions,
regenerative materials, biomolecular labels, synaptic process monitoring, tissue engineering, etc

2) ENVIRONMENTAL AND FOOD CONTROL.:

Nanotechnology applied to Food industry, food safety and environmental control. Water and Soil control, air
pollution monitoring, artificial nanopore sensors, lab-on-a-chip technologies, Smart Packaging and labels,
food control process, biosensing technologies,

3) NANOELECTRONICS:
NEMS/MEMS, Spintronics, Photonics, Nanofluidics, Molecular electronics, Organic electronics,
Nanotechnologies to support the previous research areas

4) NANOMANIPULATION:
Single molecule/atom manipulation, molecular motors, nanotwezzers, Self-assembly controlled processes
of building blocks for nanodevices.




Proyectosn el areade Medioambientey Alimentos

Detection of food-borne pathogens using a magnetoresistive platform

Maria Teresa Fernandergiielles &

Electrochemical biosensor for Paralytic Shellfish Toxins detection

Raquel Queirds

Metal organic frameworks for toxin encapsulation

X -

Magnetoresistive-based biosensor for fresh water biotoxins detection | Begona Espifia
“ /




Proyectosn el areade Medioambientey Alimentos

- Bacteriophages-driven Campylobacter spp detection using Magnetoresistive
Biosensor

Carla Carvalho

- Smart-Nanohydrogels as Phage-Delivery Systems for the Control of Foodborne
Pathogens

Pablo Fucifios




Proyectosn el areade Medioambientey Alimentos

Nanoparticle assisted PCR for food and environmental control applications

Development and in-house validation of gPCR methods for detection of
allergenic ingredients in food Marta Prado h

DNA extraction from oil samples for PCR applications through microscale solid

phase extraction

Development of a biosensing device for olive oil authentication, combining Gold
Nanoparticles and Ligation Chain Reaction

KarolaBohme
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Biologiamolecular ynanomaterialegparaanalisisde alimentos




