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Nanotechnology in food processing HooNahc®
Example from chocolate industry
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- FEarly application of
nanotechnology...

- Use of melanger to
produce chocolate
crystals of specific
size

* Results in crystals
of cocoa 6.5 nm in
diameter

- Developed several
centuries ago...

« ...though they
didn’t call it
“nanotechnology”
then....
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Nanotechnology in food processing
Example from ice cream industry
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FAT STRUCTURE IN ICE CREAM

- Addition of emulsifiers
such as lecithin to ice

N cream

« Reduce amount of cream
in the ice cream while
keeping texture

Homogenized fat globules
with appropriate membrane
inice cream mix

Fat Flobules 'Xartiallr
coalesce" or destabilize

AIR BUBBLE

Fat globules move to air interface

during foaming of mix

courtesy of Professor H. Douglas Goff
— University of Guelph
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Nano-rod-based biosensor BooNahg
Detection of Salmonella
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An Au/Si hetero-nanorod-based biosensor
for Salmonella detection
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Abstract
We preseat a novel and effctive food-borne bacteria dtection method. A hetero-stuctured
fbrcated by the Jized

Due to the high natare

ofthe dye molecules fuorescence
pon capture and detection o Salmonella. This bio-functional hetero-nanorod deection method
has great potenta industey as well asin -
[ Supplementary data s available from stacks jop.org/Nano/19/155502

(Some figures inthis article are in colour only in the lectronic version)

1. Introduction asay (ELISA) [11].  ELISA is bassd on the specific

recogniton of the antigen by antbodies and is measured with

is one of the major causes of bacterial the aid of an enzyme-subsirate reaction. Several diferent

ELISA methods have becn developed including compeitive

ELISA [12], PCR-ELISA [13] and Dot-ELISA (14, 15]. These

the ELISA methods are considered highy seasitive, and provide

been developed to detect the Salmonella. The conventional specific and ragid screeaing of a large number of samples

microbiological techaique, ie. ISO method 6579, often for the presence of Salmonella. However, 1 disadvantage of
requires up to -7 days to obtain a positive esult[1-4]. These

imonela is the polymerase chain reaction (PCR). which

i s based onisolating the bacteria and exponentially amplifying
is sill limited by the requirement for substantal numbers a DNA fragment or sequeace of interest via cazymatic
f bacteria present for detection 1o discriminate a fluorescent  replication [3. 16, 17). Real-time PCR offes the advantage
signal over background fluorescence. This s a relevant issue of semi-quanification of the bacterial DNA and o post

in food microbiology because the Salmonella numbers are PCR handling of the sample, thus reducing the risk of
usually low, often necessary (0 use enrichment  false-posiive resuls [3, 4, 18, 19]. Although PCR and its

culture techniques prior to immunofiuorescence microscopy.  modifications may detect Salmonell within 3 relativ
“Therefocethe FA procedure in the detection of has time, issues rr h and PC
ot been in routine use effcts of complex food matrices that make PCR detection of

‘Severslrapid detaction methods have been developed over  Salmonella n food far from being a routne procedure [4, 20].
the past few years, such as enzyme-linked immunosorbent  Flectrochemical biosensiag has also been listed as one of the

095744540 S5502.075300 ' © 2008107 Pblsbing L Prssd s the UK

Fu et al. University of Georgia
Nanotechnology 2008
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Development of biosensor
Pathogen detection

Detection in Peanut butter by SERS |
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Detection of foodhorne pathogens
 O—— via an integrated spectroscopy
N and biosensor-based approach

ammmnm 3 specrd
Saimonedla, Campylobacter, Listena monocyfogenss, and fingerprints for E. cofl, Saimonella, Listena, Shigels, and
Eschenchia colf 015747, is a prmary food safety concem in Staphylococcus. Raman fingerprints were found 1o be shamer
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. . , . . . o 110 17 CFUn e and svan (E ool O157H7 vs. E. c0ii K12) levels
Blind experiment for deteq;*#l in peanut butter. The spectrum indicates b e et . 3
that the pathogen is S. typhimurium. o e, et o e oy e S
mmmmmmmmm supply for selectvty fwough species-specific antbodes with a buit-n
consumers. sample extracton step. Ths approach could be apphed in the
field for on-site foodbome pathogen manitoring.
22004 m: N . Co\‘k(nszt.:m:ewm‘wm
. b\\f“ﬁ SERS spectra for S. aureus and S. 7
g \/K tyhpimurium in peanut butter (a. 0 ™
! I, cfu/mL; b. 103 cfu/mL; c. o
o 10%cfu/mL; d. 10° cfu/mL; e. 10 ]
Tz ooers cfu -

Farrmn SHR (om')

Irudayaraj et al. Purdue University
Internal Report 2009
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Micro-cantilevers
Detecting pathogens in food
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ABRTICLES

Nanomechanical detection of antibiotic—
mucopeptide binding in a model for
superbug drug resistance
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MIKE A. HORTON', CHRIS ABELLS, TREVOR RAYMENT®, GABRIEL AEPPLI'

AND RACHEL A. McKENDRY'™
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Ndieryira et al. University College London
Nature Nanotechnology 2008
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Micro-cantilevers B o NaNc®
Useful for detection of pathogens .. .o
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« Demonstrated
extremely high
sensitivity

* Highly selective
binding

- Can work in liquid
and gas phase (i.e.
as an electronic

Microcantilever Array “tongue” or “nose”)
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Case study: e s
Micro-cantilevers

........

 Biosensors useful for

detecting superbugs &
developing superdrugs

e © Highly sensitive
&% - Assess antibiotic binding
ool
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Vancomycin (soil actinomycetes)
Last line of therapeutics in battle
against Gram positive bacteria
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Micro-cantilevers o‘

Useful for detection of pathogens

CalitionaelM

* Originally developed
in 80’s by IBM-
Zurich using
methods from
micro-electronics
industry

) “a ! ‘; = \
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Silicon diving boards...

YYYYYYYYYYY
a.) functionalised cantilever before detection b.) bending cantilever during binding
Dimensions:
Length: 9500um
Width: 100um
Thickness: < Tum
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Bio Nano Consulting

- Commercially-focused problem-solving
consultancy across the life sciences & 4
technology sectors e

» Product development

- Strategic consultancy

* Project management

« Access to state of the art
instrumentation and expertise

World-leading solutions for world-leading companies

o N . N (" \‘ I'o A g 'i ’ ' ) 5 . \ .
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BNC: First in Europe 3‘
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BNC is the first consultancy in Europe to focus on
the increasingly-important intersection between
biotechnology and nanotechnology

BIOTECHNOLOGY NANOTECHNOLOGY
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Partnering institutions  BosNay’
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Bio Nano Bio-nano metrology &
characterisation

WI
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Imperial College LC N

London LONDON CENTRE

National Physical Laboratory
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BNC business model ~ Eo:Nay
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Client & Project

Management Instrumentation
& Facilities

Industry Research

Contract
CONSULTING

Expertise

Decreasing risk in
R & D project delivery

Y NS \ ¥ \
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* Prof. Gabriel Aeppli

Quain Professor of Physics and Director
of the London Centre for
Nanotechnology (UCL)

* Prof. Tony Cass

Deputy Director and Research Director
(Bionanotechnology), Institute of
Biomedical Engineering, Imperial
College

- Prof. John Wood

Imperial College

. Al ° Lord Alec Broers

Former Vice-Chancellor of Cambridge
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Dr Zina Affas

Dr Tito Bacarese-

Hamilton
gﬁ%ﬁ?ﬂ%&%&  Dr William T Denman
O S » Marc Hamilton
X7 mlyt!:l arc Ha
SPH=RE * Dr Stuart Hendry
ga'rlhko" Jeannine Sargent

\"‘ v'\ A \



Technology capabilities B'°9Na"°
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Drug Screening PR, Bio-compatible
Technologies P =S 3,‘”. Nanomaterials
@ N ";
s
Technologies L}j‘/ _
for Diagnosis - Lab-on-a-chip

& Screening

Bio-nano Molecular
Particles Simulation
A Degenerative
Disease
) Studies
Bio-nano
Sensors

Advanced
Medical Imaging

Self-assembled
Bio-structures
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Portfolio of clients N
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solar
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molecular | vision

@
@GlaxoSmith Kline
Nanotechnology
CENTRONIC
Knowledge Transfer Network

LOCKHEED MABTIN%

INDUSTRIAL
DIVISION

Genes on the go @
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Summary
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« BNC is a dynamic problem-solving
consultancy providing key service to
industry

« Excellent links to UCL/LCN, Imperial
College and NPL

« Exclusive access to state-of-the-art
equipment and world-leading scientists

"..\' (" \‘ .." g "" ' ) 5 . \ .
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