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Keresés targya: Google Science

nanotechnology direct
Nano 289 000 000 208 111
Nanomaterials 4 820 000 31627
- food 13 500 000 8 081
- microbiology 2 400 000 1975
- food safety 2 130 000 2 802
- health 19 700 000 10 443
- safety 41 700 000 6 788
- food microbiology 249 000 907
- packaging 365 000 1019
- drinks 811 000 442
Nanoparticles in 24 000 000 39 697
environment
Naturally occurring 1 040 000 39 665

nanoparticles




A részecskéek meérete és tulajdonsagai

Diszkontinuitas tartomanyok ’
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Skala: nanométeres (10" m) tartomény

Az 1-100 nm tartomanyban az anyag uj fizikai és
kémiai tulajdonsagokkal rendelkezik. Mas lesz a
surlisége, kristalyszerkezete, olvadaspontja,
elektromos vezetoképessége, magnesezhetdosége,
optikai tulajdonsaga, elektronszerkezete...




(Suen et al., 2012, University of Waterloo)



A tanulmany ara: 4900 Euro, a ,,summary” 3200 Euro. ACON AG, Zurich



Nanotermékek, 2007
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l l Nanotechnnlogy Products 2009
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NANOTECHNOLOGY ALREADY AVAILABLE

B PERSONAL CARE

Many sunscreens contain
nano zinc oxide or
titanium dioxide which
makes it clear

B ANTI-AGEING

The product NV Perricone
MD Cosmeceuticals’ Men’s

H ANTI-AGEING
Food and cosmetic firms -
working on foods that

contain chemicals that are :
i set period in a microwave
i oven

i M LONG-LIFE FOOD

i Mars has a U.S. patent for

i nano coatings that have

i been tested on M&Ms, Twix

said to prevent wrinkles
by promoting skin cell
regrowth

B HEART DISEASE
Nanoparticles will, it is
claimed, patrol the body,
clearing clogged arteries
and tackling disease

B PROGRAMMABLE FOOD
Kraft is working towards
‘programmable foods’.

! Fitness Shave Cream claims
{ its carbon nanoparticles can
: reduce ‘fine lines, loss of

: firmness and

i discolourations’. Experts say
i the effect of C60 are

i ‘completely unproven’ and

i can harm cells

: M GROOMING

i SomeWilkinson Sword razor
: blades use a carbon nano-

i coating, claiming it helps

i blades stay sharper longer

: M DIET SUPPLEMENTS

: Are said to be absorbed
i more quickly and easily

COMING SOON...

These include a colourless,
: tasteless drink. User can
: choose the colour and

flavour by zapping it for a

and Skittles. They are
tasteless but could kill
bacteria

B OUT OF DATE

Your milk carton will tell

you when its contents are

: sour. Nanoparticles on
: the carton will sense

: decomposition gases

i and change the colour
i ofthe label

: M HEALTHY FOOD

i Unilever believes it can
i reduce the fat content
i ofice cream, for

i example, to one per

i cent

H ‘WILLY WONKA’ GUM

: A chewing gum that

i maintains its taste,

i regardless of how long
: it is chewed

www.hkc22.com, 2009



Development of nanotechnology markets worldwide
by applications 2002 — 2006 — 2010-2015 (bn. US$)

2002 2006 2010 2015
Total 1106 2999 5169 8911
Materials 39,1 108 179 2792
Electronics 52 129 160 246 4
Life Industries 4.9 164 84 1725
Chemicals 4.4 14 43 82,1
Aerospace 3.4 12 22 87,5
Modeling Tools 3.6 [ 9.1 16 4
Sustainability 3.2 11,5 19,8 37

www.hkc22.com, 2009



Development of nanotechnology markets worldwide
by regions 2002 — 2006 — 2010-2015 (bn. US$)

2002 2006 2010 2015

World 110.6 299 9 216.9 891.1
NAFTA 82.9 179.9 258 4 409 9
Europe 12.1 4 9 1857 267 .3
Asia 11 32.9 775 169 4
Others 4.4 1:1:9 258 44 5

NAFTA: North American Free Trade Agreement
www.hkc22.com, 2009



A nanotechnoloégia alkalmazasi lehetoségei az élelmiszer-tudomanyban

fe s 2 anoméreti reakcid . . . PP
Ho6/tomegdtvitel meremu e Nanobiotechnoldgia | [Molekularis szintézis
merndkség
Nanorészecskék

Nanoemulziok

Nanokompozitok

Nanostruktiaralt
anyagok

Szadllitas

Formulazas

Csomagolas

Nanoszenzorok

Nano-nyomonkavetak

(Weiss et all. 2006)



A nanotechnolégia alkalmazasai az élelmiszerlancban

Agriculture

& ‘
HHE

e

Food Processing

Food Packaging

Supplements

* Single molecule detection
to determine enzyme!
substrate interactions

* Nanocapsules for delivery
of pesticides, fermilizers
and other agrichemicals
more efficiently

* Delivery of growth
hormones in a controlled
fashion

* Nanosensors for
monitoring soil conditions
and crop growth

* Nanochips for identity
preservation and tracking

* Nanosensors for detection
of amimal and plant
pathogens

* Nanocapsules to deliver
vaccines

* Nanoparticles to deliver
DNA to plants (targeted
genetic engineering)

* Nanocapsules to improve
broavailability of

neutraceuticals in standard

ingredients such as
cooking oils
* Nanoencapsulated flavor
enhancers
* Nanotubes and
nanoparticles as gelation
and viscosifying agents
* Nanocapsule infusion of
plant based sieroids to
replace a meat's
cholesterol
* Nanoparticles 1o
? selectively bind and
" remove chemicals or
pathogens from food
* Nanoemulsions and
—particles for better
availability and dispersion
of nutrients

* Antibodies attached to
fluorescent nanoparticles

* to detect chemicals or
foodbome pathogens

* Biodegradable nanosensors

o) for temperature, moisture

¢ and time monitoring

* Nanoclays and nanofilms
as barner materials to

? prevent spoilage and

prevent oxygen absorption

* Electrochemical nano-
sensors 1o detect ethvlene
e Antimicrobal and

) antifungal surface coatings

" with nanoparticles (silver,
magnesium, zing)

* Lighter, stronger and more

Dheat-resistant films with
" silicate nanoparticles
DModified permeation

* behavior of foils

* Nanosize powders to
increase absorption of
nutrients

* Cellulose nanocrystal
composites as drug carmier

* Nanoencapsulation of
neutraccuticals for better
absorption, better stability
or targeted delivery

* Nanocochleates (coiled
nanoparticles) to deliver
nutrients more cfliciently
1o cells without affecting
color or taste of food

* Vitamin sprays dispersing
active molecules into
nanodroplets for better
absorption

www.nanowerk.com
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Summary of applications of nanotechnology in the food production chain.

Chain phase Application MNanotechnology Function Likelihood
of free NPs
available to
CONSUMErs

Agricultural production  Nanosensors MNanospray on food commodities Binds and colors micro-organisms +

Hand-held devices Detection of contaminants, -
mycotoxing and microorganism
Pesticides MNano-emulsions, encapsulates Increased efficacy and water solubility ++
Trggered release nano-encapsulates Triggered (local ) release t++
Water purification/ Filters with nano-pores Pathogen/contaminant remaoval -
soil cleaning NPs Removal/catalysation/oxidation of contaminants =+
Production and Food production MNano-ceramic devices Large reactive surface area [+
processing of food Refrigerators, storage Incorporated nano-sized particles, Anti-bacterial coating =[+
containers, food maostly silver, occasionally zinc-oxide
preparation equipment
Conservation Food products Mano-sized silver sprays Anti-bacterial action ++
Packaging materials Incorporated sensors Detection of food deterioration.
Monitoring storage conditions [+
Incorporated MPs Increasing barrier properties, [+
strength of matenals
Incorporated active NPs (Owyegen scavenging, prevention of growth of pathogens [+
Functional food', Supplements(additive  Colloidal metal NPs Claimed enhanced desirable uptake of metal ++
consumption Delivery systems " MNano-clusters” Protecting and (targeted) delivery of content ++
MNano-sized/-clustered food/drinks (nutrients) Claimed enhanced uptake ++
Legend: “~", no contact of nanotechnology with food; " —{+", contact with food product during production, but no direct consumer exposure to NPs is expected; "+ [++", NPs

directly added to consumer products,

(Bouwmeester et al., 2009:
Regulatory Toxicology and
Pharmacology, 53, 52-62)



Percieved risks and benefits of nanotechnology

Eﬂfﬂ{mg 27 Nutritional
Bread with higher green tea ‘-‘“F‘F'“i‘""'l?“"E
nutritional value @ . EEP:U €s
. - -
Cancer-preventing Antibacterial milk Individually
supplement o 11 bottle for babies madifiable foods
Bacteria
detection
-2 . —:I ' o Spray o I ' 1 . 3 Negative
affect

Salmonella detectore Health-promoting

Barcodes @

o Oxygen-blocking plastic bottle
UV-protection feed and forage  Bacteria-fighting poultry feed

for guaranteed packaging e . ® o MNon-stick coating

food security

Antibacterial ®

food container Decay-inhibiting film

-1 4 ® Oxygen-absorbing film
‘Strﬂnger packaging film

®Toxin remover for soil

_2 -
Control

(Lépez et al., (2012), British Fd J, 114, 197-205)



A Mikrobdk tapaddsa feliiletekhez

A Mikrobdk jelenlétének/tapadasanak kimutatasa:
hagyomdnyos (lemezdntés, feliileti mikroszkop,
epifluoreszcens mikroszkop, SEM, fluoreszcens in situ
hibridizacio (FISH), és nano- -médszerek (atomi ero
mikroszkop:; kvarckristaly mikromérleg; total internal
reflection microscopy TIRM, total internal reflection
aqueous fluorescence microscopy TIRAF: bioszenzorok)

A A mikroba tapaddsanak gatlasa
A Antimikrobas hatasu nanorészecskék

A Kornyezeti hatas



Mikroba-tapadds kimutatdsa 2

Fellleti mikroszkopos felvételek (A: CY3/TRI sziirdvel, B: GFP/FITC sziirdvel)

Pseudomonas fluorescens és Lactobacillus delbrueckii subsp. bulgaricus-szal kevert
tenyészet, rozsdamentes acél feliletén

(5zekér et al., 2007)



Mikroba-tapadds kimutatdsa 3

Akridin narancs festést kévetd epifluoreszcencias felvétel

(Beczner és Telegdi,
hem publ.)




Mikroba-tapadds kimutatdsa 5

Pasztazo elektronmikroszkopos felvételek

Mikrobak tapadasa hidrogélekhez (Beczner et al., nem publ.)



Mikroba-tapadds kimutatdsa 6

Atomi erd mikroszkop (AFM)

‘e | 3507 bEAM

cantilever

: force between
' surface and tip

8388000000

Atomic Force surface of sample

Microscope (AFM)

\.
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(BecZher et al., 2008) (Viddcs & Keresztes, OTKA 1997-99)



A mikrobdk tapadasanak gatlasa

Langmuir-Blodgett nanorétegek
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(Telegdi et al., 2005)
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Nanorészecskék mikrobagatlo hatasa
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Figure 2. 2-DE analysis of protein samples from E. coli cells treated with nano-Ag or AgNOa. E. coli cells were grown at 35 °C to the
sarly exponential phase (0. D. sso = 0.15) in M9 medium, treated with nano-Ag (0.4 and 0.8 nM, with 0.1% BSA) or AgNO; (6 and 12
uM) for 30 min, then subjected to 2-DE analysis. (A} 2D gel images of E. coli cells treated with nano-Ag or BSA as a control. Squared
areas (I-VIIl) represent areas of interest containing the silver induced protein spots and are enlarged in (B).

A: Ag NP TEM képe; B: Az E. coli szaporodasara

gyakorolt hatas

(Lok et al., 2006)



Elore nem lathaté veszélyek: nanotechnoldégiatol a nanotoxicitasig

* DNS karosodas

* A sejtfunkcioé karositasa, szabad-gyok keletkezés (oxigén)

» Az azbesztéhez hasonlé karosodas

* Neurolégiai problémak

» Szervek karosodasa, pl. 1ézidok a majon és a vesén

* A hasznos mikrobak elpusztitasa pl. a szennyviz-tisztité rendszerekben

» Torpe gyokérnovekedés kukorica, szdja, répa, uborka és kaposzta esetében

» Halaknal a kopoltyu karosodasa, légcsere problémak és oxidativ stress



Ezustkolloid-fogyasztas 10 hénapig — argyria; ezustszemcsék
felhalmozodasa a boér alatti szovetekben, mirigyekben

Akhil Wadhera MD and Max Fung MD
Dermatology Online Journal 11 (1): 12

Department of Dermatology, University of California Davis
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Az ezust-biocid kornyezeti hatasanak elemzése
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Fig. 2 - Quantified mass flows of silver triggered by the use of biocidal products and by other silver uses (intermediate scenario,
values in tonnes per year; values in brackets are amounts originating from the use of biocidal products). Thin arrows represent
flows caused by biocidal plastics and textiles, Dashed arrows are silver flows from other sources. Thick arrows are used where
mass flows of biocidal products and other silver sources come together. Production of silver-containing plastics and textiles is
not considered. Mass flows into the marine ecosystem and silver in leachates and aerial deposition are not quantified.

(Blaser et al., 2008)



Nanoparticle cycle in the atmosphere

. Meteoritic smoke .’

Mesosphere and Thermosphere

Scattering (cooling) (80 to 100 Km)

Absorption
(warming)

- - —

- o =
: : Sulfates Nanotube :
1
|

Nanoparticles

! Sea salt
: Soot
Organic aerosol 1

A Nitrates : Soot : | Fullerenes |
Edbic 81050 Organic aerosol 1 Ti oxide |

——————— ——

(Suen et al., 2012, University of Waterloo)
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Table 2 - Specific growth rates () of E. coli PHL628-gfp and the inhibitions by silver species at different concentrations

Az Ag NP hatasa fugg a partikulak

s

Concentration (M) Ag NP Ag' AgCl colloid gatlo hatas feltehetbéen részben az
" intracellularis reaktiv szabad gyokok
w(d [nhibition (%) p(d™ Inhibition (%) pf(d™ Inhibition (%) gy

felhalmozodasanak tulajdonithato; a
14 040 (+0.03) 17 (45) 041 (+0.2) 11 (44) 043 (+0.01) 7(44) sejten belll enzimaktivitas gatlas és
28 0.3¢ (+0.08) 30, (46) 014 (£0.03) 69/(+6) 0,35 (+0,02) 24 (£5) DNS karositas az elektron-donor

A2 022 (+004 55 (18) 0 100 016 (£0.09) {49 molekulakkal vald reagalas

kovetkeztében.

100

80

60

40

/‘

Inhibition, (%)

20

2¥!81mm BSED 't 2765 Tor

wo e pressure SO0 iy 0 ()2 ”.4 0.6 U.S ]
— Silver concentration, (mg/L)
Fig. 7 - Silver nanoparticles adsorbed to the enriched

Fig. 4 - Nitrification inhibition as a function of the
nitrifying culture using a high-speed BSE detector. Arrows

. concentrations of silver in the form of Ag NPs, Ag” ions,
show spherical or hexagon types _° CAgNPs that. aftached 4 and AgCl colloids. Error bars indicate one standard
the microbial cells, probably causing cell wall pitting. Bar

: deviation. (ChOI et GI., 2008)
size: 500 nm.

A frissen készitett Ag nanopartikulak hatasa volt a legerésebb az autotréf nitrifikald baktériumokra. A
heterotrof E. coli-ra az ezUst ion volt a legtoxikusabb. A kulonbség oka: mas faj, eltéré6 membran-felépités,
mas szaporodasi sebesség, az eltéré szaporodasi korulmények.



Changes in bacterial content of soil exposed to nanosilver
(Kumar et al, 2011)

B Solirubrobacterales

B Actinomycetales

B Ehizobiales
Control B Acidobacteriales

B Bacillales
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» Myxococcales

B Pseudomonadales
Lilwer
Rhodobhacterales
B Rhodospirillales
B Rickettwiales
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1 W Sphingomonadales




Alexis Rockman: Biosphere lab (1993)






Alexis Rockman: Bench



