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by Jermifor Oueliotte

Biosensors: Microelectronics marries biology

For decades, sd entists have sought to cou-
ple biomolecules with elecmonic detec-
tion devices for sensing applications. These
biosensors have been slow to penetrate com-
mercial markets, however, because

they are not as fast as
more-estab-
lished sens-
ing methods,

are  often
bulky, and are
expensive to
manufacture.
The development 2
of increasingly %
innovative biosen- %
sors, including §
multichannel DNA-
probe arays and the
possibility of integrat-
ing living cells on
chips, is making the technology more attrac-
tive to researchers, physicians, and industry.
As atesult, biosensors are at theforefront of a
multidisciplinary science that marries the
biological world and the elecoronic world.

nostics, environmental monitoring, and food
processing,” says 5. J. Alcock, head of
biosensor development at Cranfield Biotech-
nology Center in Cranfield, Eng

land. Transducers used in

biosensors can also take
many forms, depending
on the parameters
being measured.
The most widely
used biosensors
measure electro-
chernical effects, but

Agure 2. Abei-optic,
fully automated
blosensor paifoims four

Immunoassays simultaneously In
5 to 10 minutes and shows thevesults

on an LCD scyeen In wovds.

other types can be used to measure thermo-
metic, piezoelectrlc, acoustic, magnetc, or
optical responses.

be seeking, says Frances Liger of the Naval
Research Laboratery (NRL).

Growth of applications
The first biosensors, comprised of
enzymes immeobilized on oxygen electrodes,
were Teported in the 1960s. Their subse-
quent development led to the commercializa-
tion of devices for the measurement of gu-
cose, pioneered by Yellow Springs Instu-
ments (Yellow Springs, OH), which also mar-
kets its enzyme-based biosensors for med-

ical, biotech
sports-physi¢ w
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Mikroelektronik alanindaki gelismeler ve biyolojik molekiillerin olaganiistii

duyarhhktaki yanit verme kapasitelerinin kesfedilmesi, biyosensor teknolojisinin

hizla gelismesine neden olmustur
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Alternative microbial methods: An overview and selection criteria
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Cok az ornek gerektirmesi,

MODERN kisa siirede sonuc¢ vermesi ve tasinabilir

Foop N | o
MICROBIOLOGY olmalari gibi avantajlarindan dolayi 6zellikle

FOOD
BIOSENSOR
ANALYSIS

SixtH EDITION gida kaynakli patojenlerin tespitine yonelik
_ biyosensdrler hizla gelistiriimektedir.
Jamus M. jay

GARPIELT WAGHER
GEORGEG GUILBAULI




Array Biosensor for Simultaneously
Detecting Staphylococcal and Botulinum
Toxins in Food

Filed in archive Diagnostics, Methodologies and Instrumentstion , Food and
Agnculture on September 22, 2005

Staphylococcal enterotoxin B

(SEB) and botulinum toxin Sensors Provide Early Warning of Biological Threats
(BotA) are COMMON CAUSES 1 November 5. 2009 by s 3 Lsave & Convnent

poisoning in humans and p e unter ested

high risk as potential biolo¢in ore 1o nep cesset ticiogics races on tars, scientists at Ames Research Canter began work on an ulkasenstve
" biosanace i 2002 Earty Warting initlally Gevelaped & working version of the NASA bioseracr < siorated 10 detect the
Warfare agents' In a StUdy Sacteria sitaun E. cat O157:HT, known 1o Cause acute gastraintestinal diness. It a0 detects incicator £ coll, commonly
published in the Septembe used i wator testing The aratyzer uses 2 biomoleccle concentratr to reduce a 10-4ter water sarmpie % | mélifor in
about 44 minutes. The concenirated sampie is than processed and %ad fo the tiosensar. Tha entire process takes about

Of_ A “ed and EnVironme 2 hours. & drast: improvement aver typical Iaboratory -Dased water sanpling, whech can tako several days 0 3 week
Microbiology, researchers 1 R .
The Centars for Disaase Controee and Prevantion (CDC)
the Naval Research Labora ssumass mee ace netween ¢ ang 11 mition cases of acute
. gasxoiniestng inessas i the Unded States sach
arra blosensor to deteCt f‘ YeS—CaUSEC by pAINOOEns In pubiic Arinking water The
presence of SEB and BOtA uacses Escherichia cot (€ coli) ana Ssmoneta have within
the pasl few years cortamnated spinach and tamalo
5 canne_d tom.atoes' Swee.t cc supgiies. leadng % natianmide health scares. Elsewhere
green beans, mushrooms and tuna which were spiked with both toXins wateroome aseases ar devastating pepuations »
at room temperature for two hours. The biosensor was capable of rapid 7w Foormes e Zrsanas whare  chasra

s : e = 7 : ‘wm: srupted In 2008 and ciaimed over 4 000 ves
simultaneously identifying both toxins in complex food matrices. Accord

Sclentists have found an unexpectad source of Inspiration In

the researchers, he elort 10 prevent simiar JiSasters: the seaech for e on
Mars. The possibilly of i 0n the Red Panst nas Daen § Earty Wivmng s analyzes feads 3 concentrared water sample 5o
a &pe S = : . \ faeci o v 10 ™ oo U raped
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D0sensor n 2002 The chief components of the sensor are carbon nanctubes, which are ™ major focus of research at
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aquivalent of & catle 1 milmeter in damsler suppoting neary 14 000 pounds) and are excabent conductons of heat and
ectricity



BIOSENSORS AND
BIOSENSOR
KINETICS

| CGRAMAM HAMIAY
COMMERCIA
BIOSENSORS

Appllcetion
1o Etimical.

Bioproces. wpd

Lupivonmenial

Saniples

Springer Protocols

Biosensors
anﬁ@ection
Methdd®tnd Pitacals .

Volume
Optical-8sed Detectors

Avralidin Rasoaly
Keit[RE Herold

% Hurmana Press

BIOSENSORS
AND
BIOCHPS /I

WWILEY

'ELECTROCHEMICAL
SENSORS. mosmsoas

Optical Guided-wave
Chemical
and Biosensors |

Mohammed Zourob
Souna Elwary
Anthony Turner

Bioinstrumentation
and
Biosensors

Principles of Bacterial
Detection

%j;g@, @ Springer
=



Biyosensdrler

Biyosensorler patojenlerin tespitinde

en hizli gelisen teknoloji

120
Forecast
@ 1001 f / PCR
= :
E ;
=2 -
L 804 :
(@) ;
% / \ = Culture Methods
= o \ Biosensors
c E :
S :
T 404 '
=
&
20 4 ——» ELISA
. —— " Gel Electrophoresis
04—

- r T T Y T T 1
1985 1990 1995 2000 2005 2010

Biosensors and Bioelectronics 22 (2007) 1205-1217






Biyosensdrlerin Temel Bilesenleri

_Biyoreseptor _ Donusturticu”
iml - elektrokimyasal
- enzimler s : 9*“
- antikorlar - termal
- aptamerler - optik —
i glglendirici
- mikroorganizmalar akustik I
-Pizoelektrik Slnya

-manyetik

Bu dondstlriculerden bazilari;
biyolojik etkilesimi gercek zamanli olarak gosterebilirken bazilari ikincil elementlerin

varhigina (fosfataz veya isaretli antikorlar) ihtiya¢ duyarlar.



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Analiz edilecek madde ile secici olarak
etkilesime giren oldukca duyarl biyolojik
molekullerdir.

En onemli ozellikleri;

tespit edilmesi istenen hedef molekiile
karsi yiksek afinite ve 6zgulluk

gostermeleridir.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

- enzimler
- antikorlar

- aptamerler

- mikroorganizmalar




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller
Enzim biyoreseptorler
Enzimler kimyasal tepkimelere katildiklarinda bircok olculebilir reaksiyon trtnu
meydana getirdiklerinden, (proton, elektron, i1sik ve 1si gibi) biyoreseptor olarak

kullanilan popiler biyomolekillerdir.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Enzim biyoreseptorler

:'inactivé‘z-
'Enzyme ... Complementary
=2 Inhibitor DNA

Substrate
1= —|

ssDNA Dy
Reprinted with permission from - 8

Product
Saghatelian etal. J. Am. Chem. Soc. 125, pg 344 (2003)
Copyright (2003) American Chemical Society hV



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller
Enzim biyoreseptorler

Ozellikle birden fazla alt Giniteye sahip olan allosterik enzimler, dogalari

——————

geregi biyosensor molekil olarak yiuksek potansiyele sahiptirler. Allosteric
Regulatory
Enzymes

substratin baglandigi
enzimin aktif bolgesi

inaktif enzim

allosterik bolge



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Enzim biyoreseptorler

THE JOURNAL OF BicLocical CHEMISTRY Viod. 276, No. 43, Issue of Cctober 26, pp. 4008740085, 2001
© 2001 b7 The American Socdety for Biochemistry and Molecalar Biology, Inc Frivded in U S A

Engineering Regulable Escherichia coli B-Galactosidases as
Biosensors for Anti-HIV Antibody Detection in Human Sera*

Received for publication, May 23, 2001, and in revised form, July 19, 2001
Published, JBC Papers in Press, July 30, 2001, DOI 10.10744be. M104704200

Neus Ferrer-Miralles,>? J_ordi X. Felin,*“ Stép_hane Vandevuer,® _Annette Muller,”

Serumda HIV antikorlarini tespit etmek icin,

|
2)5\:5 ) zarf glikoproteinlerine ait epitoplari (gp41 ait
Y e

P1 ve P2 epitopu), E. coli 3-galaktozidaz
o enzimin aktif boélgesinin yanina ekleyerek

hibrid bir enzim tasarlamislardir.



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller
Antikor biyoreseptorler
Antikorlar 1950'li yillardan itibaren tanida kullanilmaya baslanmis, yuksek duyarhligi ve

ozgulligu kanitlanmis biyoreseptor molekullerdir.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikorlar biyoreseptorler

Antikorlar tim bir mikroorganizmay taniyabilecekleri
gibi onlara ait toksinleri, pilileri, sporlari, enzimleri

hatta peptid parcalarini taniyabilirler.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

Kullanim amaclarina bagl olarak, antikorlarin cesitli sekillerde

modifiye edilebilmeleri &nemli avantajlarindadir. Uretim

sekillerine gore; poliklonal veya monoklonal olabilirler.



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

_ Rekombinant antikorlar;

antikorlarin antijen baglanma bdlgelerindeki domainleri (Fab parcasi) genetik olarak

manipule degistirilmis yapilardir.

_ Rekombinant antikorlari Uretmek daha hizli ve ucuzdur.

< = <
VhH domain  V-NAR domain Vv, domain
(~15 kDa) (-15 kDa) (-15 kDa)
V_domain
5 (~15 kDa)
Ej 35
Camel Ig IgNAR IgG

& 2

Fab scFv
(~55 kDa) (~28 kDa) i
- " Bié-scFv Diabody
(bispecific) {bispecific)
(~55 kDa) (-50 kDa)
Fab, Triabody
(bispecific) (trivalent)
(-110 kDa) (~75 kDa)
Fab, Minibody Tetrabody 2
(trispecific) (bivalent) (tetravalent) ®
(~165 kDa) (~75 kDa) (-100 kDa) g

http://www3.imperial.ac.uk/people/m.deonarain



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller
Antikor biyoreseptorler
Bircok immunolojik yontemde isaretli antikorlar kullanilmaktadir. Enzimler, biyotin,

floroforlar ve radyoaktif izotoplar; antikorlari isaretlemede siklikla kullanilan

molekullerdir.

: o



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

Antikor _. Antijen

Elektrot

Antikor-Antijen

==  baglanmasi
AL 2%
e
P41
—La— -
I I8

Muhammad-Tahir et al. (2007)



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

polianilin-antikor antikor-antijen-antikor-polianilin
kompleksi

sinyal yok



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

4_ Manyetik partikul ile
kapli antikor

<— Hedef antijen

Manyetik alana hassas
iletken ylzey




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

Bir cok rekombinant antikor; HIV, Hepatit B, Hepatit C, Ebola, Rabies, EBV, Rubeola,

Measles, Salmonella Typhimurium, botulinum toksinlerinin tespitinde kullanilmaktadir.

Antibody-based Piezoelectric NanoBioSensors

Commercial Applications

» Anthrax detection.
»HIV and hepatitis detection.

Immunosensors have been the most explored and the most advanced
class of acoustic biosensors. The interest results from the fact that
antibodies can be obtained against almost any substance, antibody
immobilization techniques are numerous and well developed, and the
pertinent acoustic sensing mechanism is simple and is mostly
determined by mass accumulation.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Antikor biyoreseptorler

Benhar ve arkadaslari, tek zincirli antikorla kapladiklari karbon elektrotlu elektrokimyasal
biyosensor ile Listeria monocytogenes ve MtKatG enzimi eksprese eden M. tuberculosis'in

saptanabilirligini gostermislerdir.

Recombinant single chain antibodies in bioelectrochemical
Sensors

I. Benhar, I. Eshkenazi, T. Neufeld, J. Opatowsky. S. Shaky, J. Rishpon *

Department of Molecwlar Microbiology and Bicrechnology, Tel-Aviv University, Ramat Aviv 69978, Israel
Received 9 February 2001; received in revised form 4 May 2001; accepted 15 May 2001
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Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Aptamer biyoreseptorler

Aptamerler; peptidler, vitaminler, ilaglar,

mikroorganizmalar, bakteri sporlari gibi cok cesitli

molekillere yuksek affinite ve 6zglllikte baglanabilen

oligonukleotidlerdir (DNA yada RNA).



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Aptamer biyoreseptorler
Aptamerler, 1990'h yilinda SELEX (systematic evolution of ligands by exponential

enrichment) yontemi olarak bilinen, in vitro seleksiyon ve amplifikasyon teknigi ile

RNA havuzu i
te
‘?‘a.‘a ”t‘ __
Amplifikasyon / &*3 Hedef molekdl

B gl P
> * 3 x i s
Baglanan RNAlarin ¢ o A ® Hedef molekill ile
eldesi RNA'nin inkibasyonu
A . A
. ) :‘;
] o¥

o:,, Baglanmayanlarin
&€ uzaklasmasi

kesfedilmislerdir



Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Aptamer biyoreseptorler

Aptamer temelli biyosensorler, antikor ve enzim temelli olanlarla karsilastirildiklarinda bir

cok avantaja sahiptirler;
- hedefe karsi secildiklerinde yuksek 6zgillikte ve afinitededirler,
- yuksek miktarda ve saflikta sentezlenebilir,
- digerlerinden farkli olarak, DNA aptamerleri cogunlukla yuksek diizeyde stabildirler.

Oda isisinda saklanabilirler.




Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller
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Yuksek ozgullikte ve afinitedeki aptamerler, in vitro ortamda herhangi bir hedefe karsi

secilebilirler. Bu da bir ¢cok farkli aptamer tabanli biyosensorlerin gelistirilmesini mimkin
kilmaktadir.
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Biyosensorlerin Temel Bilesenleri

Biyoreseptor molekiiller

Aptamer biyoreseptorler

Aptamerler hedefe baglandiklarinda, belirgin konformasyonel degisikliklere ugrarlar.
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Biyoreseptor molekiiller
Aptamer biyoreseptorler

Aptamerler hedefe baglandiklarinda, belirgin konformasyonel degisikliklere ugrarlar.
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Aptamer biyoreseptorler SO ISR -
Immediate Detection of Living Bacteria at Ultralow
Concentrations Using a Carbon Nanotube Based
Potentiometric Aptasensor™

. Gustavo A. Zelada-Guillén, Jordi Riu * Ali Diizgiin and F. Xavier Rius*
Zelada-Guillen ve arkadaslari;

biyoreseptor olarak aptamer ve iletken olarak karbon
nanotlp kullandiklari, Salmonella Typhi'yi tespit

edebilecek bir biyosensor gelistirmislerdir.
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Arastirmacilar gelistirdikleri biyosensor ile 5 ml'lik sivi icerisindeki tek bir bakteriyi bile

%100 duyarlilikta ve 6zgulikte tespit edebilmislerdir.

Figure 1. a) Possible conformations of the aptamers that are self-
assembled on carbon nanotubes. b) Schematic representation of the
interaction between the target bacteria and the hybrid aptamer—
SWCNT system.
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Kantitatif 6lcim de yapabilme kapasitesine sahip bu biyosensor;

aptamer ve bakteri arasindaki baglanmayi 60 saniyeden kisa stirede gosterebilmektedir.
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Avallable online at www.sciencedirect.com

e

“».* ScienceDirect BBRC

ELSEVIE Biochemical and Biophysical Research Communications 358 (2007) 47-52

www.elsevier.com/locate/ybbre

Chip-based detection of hepatitis C virus using RNA aptamers
that specifically bind to HCV core antigen

Seram Lee ', Young Sook Kim !, Minjung Jo *!, Moonsoo Jin ¢,
Abstract

The development of reagents with high affinity and specificity to the antigens of hepatitis C virus (HCV) 1s important for the early
stage diagnosis of its infection. Aptamers are short, single-stranded oligonucleotides with the ability to specifically recognize target mol-
ecules with high affinity. Herein, we report the selection of RNA aptamers that bind to the core antigen of HCV. High affinity aptamers
were isolated from a 10" random library of 60 mer RNAs using the SELEX procedure. Importantly, the selected aptamers specifically
bound to the core antigen, but not to another HCV antigen, NS5, in a protein chip-based assay. Using these aptamers, we developed an
aptamer-based biosensor for HCV diagnosis and detected the core antigen from HCV infected patients’ sera with good specificity. This
novel aptamer-based antigen detection sensor could be applied to the early diagnosis of HCV infection.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Hepatitis C virus; SELEX; Aptamers; Biosensor; Diagnosis
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Chip-based detection of hepatitis C virus using RNA aptamers
that specifically bind to HCV core antigen
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9-14 GGGCCOTTCGAACACGAGCATGTTGICTACGTIGTAGAAGCTGTTATGGYAGGTACTTCCACGAGGTATCAACGGAGTTGGTGRACAGTACTCAGGICATCCTAGE

9'1 5 GLGCCGTTCGAACCGAGCATGGATCGAGGATGGGAACACCCAGTAGGAGGATGGGCATGGCCGGACCCAAAATTAGCAGTGGGACAGTACTCAGGTCATCCTAGS
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Fig. 2. (A) Sequences of selected aptamers and (B) secondary structure of aptamers 9-14 and 9-15 predicted by Mfold
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Aptamer biyosensorler ile bakterilerin tespiti virtslere gore daha yeni bir alandir.

Bacillus anthracis, Mycobacterium tuberculosis, Escherichia coli ve Bacillus thuringiensis

gibi direkt olarak mikroorganizmalarin tespitinde kullanilabilmektedirler.

Target Application Counter-selection step Aptamer sequence(s) Identification of specific Reference
target molecule(s)
Whole-cell targets
B. anthracis Sterne Detection - No sequence reported Non-identified Bruno and Kiel (1999)
strain spores
Detection - 3 sequences Non-identified Kiel et al. (2004b)
Detection - 79 sequences from 13 Non-identified Zhen et al. (2002)
classes
B. thuringiensis Detection - 1 sequence Non-identified Ikanovic et al. (2007)
spores
E. coli DH5« Detection B 1 sequence Non-identified So et al. (2008)

M. tuberculosis

T. brucei

T. cruzi

Human Influenza A
virus (H3N2)
(A/Panama)

Target

Anti-mycobacterial
agents

Anti-parasitic drugs

Invasion inhibitor
agents

Influenza A virus
genotyping and
inhibitor agent

Application

M. bovis attenuated strain
[Bacillus Calmette-Gue'rin
(BCG)]

T. cruzi epimastigotes

fAichi H3N2 virus strain

Counter-selection step

No sequence reported

22 sequences from 3
classes
23 sequences from 4
classes

2 sequences

Aptamer sequence(s)

Membrane protein

Parasite flagellar protein

Parasite receptors for the
host cell matrix molecules
laminin, fibronecitin,
thrombospondin and
heparin sulfate.
Haemagglutinin (HA1
peptide chain)

identification of specific
target molecule{(s)

Chen et al. (2007)

Homann and Goringer (1999)

Ulrich et al. (2002)

Gopinath et al. (20086)

Reference
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Ayni zamanda Bacillus thuringiensis sporlarinin, kolera toksini, shiga toksin, stafilokokal

enterotoksin B gibi mikroorganizma Urunlerinin aptamer biyosensorler ile gosteriligi

yayinlar mevcuttur .

Target Application Counter-selection step Aptamer sequence(s) Reference
Microbial and viral protein/toxin targets
Cholera whole toxin Detection - No sequence reported Bruno and Kiel (2002)

E. coli release factor 1 (RF-1)

Mycobacterium avium subsp.
paratuberculosis recombinant MAPO105¢
gene product

S. enterica serovar Typhi IVP pili protein
(pre-PilS protein)

Shiga toxin

Staphylococcal enterotoxin B (SEB)

Hepatitis C virus (HCV) non-structural
protein 3 (NS3) protease

HCV NS3 helicase

HCV NS5B RNA polymerase

Human immunodeficiency virus 1 (HIV-1)
reverse transcriptase (RT)

HIV-1 protein trans-activator of
transcription (Tat protein)

HIV-1 R5 SU glycoptrotein (gp120)

Influenza A virus (H5N1) HA1 protein

SARS coronavirus (SCV) NTPase/Helicase

Non-sense-suppression-
based

technology

Detection

Cell invasion inhibitor
agent

Detection

Detection

Anti-HCV agents

Therapeutics and
diagnostic

Polymerase inhibition
Reverse transcription
inhibition
Transcription inhibition
and detection

Antiviral

Antiviral

Anti-SCV agents

Maltose-bind protein {MBP)

17 sequences from 3 classes

No sequence reported

9 sequences reported
11 sequences

No sequence reported
3 sequences

4 sequences

7 sequences from 3 classes
25 sequences

4 sequences
27 sequences

2 sequences
6 sequences from 3 classes

Sando et al. (2007)

Bannantine et al. (2007)

Pan et al. (2005)

Kiel et al. (2004a)
Bruno and Kiel (2002)
Fukuda et al. (2000)
Hwang et al. (2004)

Biroccio et al. (2002)
DeStefano et al. (2006)

Yamamoto et al. (2000)
Khatietal. (2003)

Cheng et al. (2008)
Jang et al. (2008)
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Mikroorganizma biyoreseptorler
Biyoreseptor olarak kullanilan bircok biyolojik molekulln orijini mikroorganizmalardir.

Mikroorganizmalarin kendileri de biyoreseptor olarak kullanilabilirler .
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_ Cogunlukla inorganik veya organik toksik kimyasal maddelerin tespitinde kullanilirlar ve

diger biyoreseptor molekillere gére daha fazla gesitlilikte kimyasal yapi saptayabilirler.

- Genetik modifikasyonlara uyumlu olmalari, farkli pH ve sicakliklarda islev gorebilmeleri

mikroorganizmalari ideal biyosensorler yapmaktadir.

Table 2

Potentiometric microbial biosensors

Target Microorganism Transducer type Limit of detection
Organophosphates Flavobacteium sp. pH electrode 0.025-0.4 mM
Organophosphates Recombinant E coli pH electrode 2pM
Organophosphates Recombinant E coli pH electrode 3pM
Penicillin Recombinant E coli Flat pH electrode 5-30mM
Penicillin Recombinant E coli pH electrode 1-16 mM
Tryptophan E coli WP2 LAPS 0-12 pM
Urea Bacillus sp. NH;* ion selective electrode 0.55-550 uM
Trichloroethylene P. aeruginosa J1104 Chloride ion selective electrode 0.03-2 mg/1
Trichloroethylene P. aeruginosa J1104 Chloride ion selective electrode 0.1-4 mg/1
Ethanol S. ellipsoideus Oxygen 0.02-50 mM
Sucrose S. cerevisiae Oxygen 32puM




SABIO — nanophotonic biosensors for immunoassays

Ultrahigh sensitivity Slot-wAveguide BIOsensor on a highly integrated chip for
simultaneous diagnosis of multiple diseases

2006-2009 NASA Develops Chemical Sensor for iPhone

[7] November 13, 2009 by admin CJ Leave a Comment

In the EU FP6 project SABIO, KTH and the other partners have demonstrated t : :
Filed under Mobile, Wireless

ring-resonator sensor array integrated fully packaged with a microfividic netwo
used slot waveguides to achieve a refractive index sensitivity of 246 nm/RIU = jing L, a physical scientist at NASA's Ames Research Center, Moftett Field, Calif,, along with other researchers working
reported for 2 sificon nitride ring-resonator. The system noise level of 1.2 pm, ¢ under the Cell-All program in the Department of Homeland Security’s Science and Technology Directorate, developed a
refractive index detection limit of 5x10-6. Refractive Index Units, This is at the proof of concept of new technology that would bring compact, low-cost, low-power, high-speed nanosensor-based

the best experimentally demonstrated detection limit of planar ring-resonator s chemical sensing capabilities to cell phones.

also demonstrated a surface mass detection limit of 0.9 pg/mma2. o ) ) ) ) ) )
The device Li developed is about the size of a postage stamp and is designed to be plugged in to an iPhone to collect,

process and transmit sensor data. The new device is able to detect and identify low concentrations of airborne ammonia,
chlorine gas and methane. The device senses chemicals in the air using a “sampie jet” and a multiple-channel
silicon-based sensing chip, which consists of 16 nanosensors, and sends detection data to another phone or a computer
via telephone communication network or Wi-Fi.

Lab on a Chip -
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BIOSENSORS2010

20TH ANNIVERSARY WORLD CONGRESS ON BIOSENSORS
26-28 May 2010 » Glasgow, UK

_ Biyosensorler, 6rnek alimi ve sonuc¢ verme arasindaki sureyi oldukca

kisaltmaktadirlar.

_ Nanolitre veya daha az ornek gerektirmeleri ve ayni zamanda yiksek diizeyde
duyarlilik ve 6zgullige sahip olmalari en 6nemli avantajlaridir.

_ Olciim sistemlerinin otomasyona uygun ve tasinabilir olmasi degisik alanlarda
kullanimlarina imkan vermektedir.

- Buna karsin biyosensorlerin gelecegini maliyet-etkin olmalari belirleyecektir.



Dates announced for 2012!

BIOU =N ORS2012

15-18 May 2012 = Cancun, Mexico




