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Biosensor’s Structure

) D P
¥ e

BIORECEPTORS

TRANSDUCER

/ Chemical Sensor by IUPAC; \

“is a device that transform chemical
information, ranging from the
concentration of a specific sample
component to total composition

analysis, into an analytical useful

\\ signal” J
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/DNA Sensors » Diagnosis of disses-related gen.\
| » Personalized medicine
» (Gene expression profile
» Genetic predisposition
» Gene analysis for drug actiory

(Immunosensors . pthogens A
T > Toxins
_ » Biomarkers )

[EnzymauC Sensors > ASpartate Alan|ne AT\
» Lactate D, Alkaline P
» Phosphatase, amylase

\_ » Glucose, Urease Yy,
(Ions Selective Sensors )
b » pH, O2, CO2
,f‘-ﬁ_f;. > Na, K, Ca, Cl, NHs

s > NOs, POs, CN, Cd, CoasHgp)



Main Transducers

/Optical
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Gectrochemical

v Higher sensitivity

v Faster response

v Lower cost (digital
signal)

v" Wide range of analytes
( Easier@




Miniaturization; Lab-on-a-chip
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Required for many applications
Wearable, implantable

High parallelization; Array concept
Faster response time, easy to use
Lower sample volumes

Real time monitoring

Lower signal to noise ratio
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Examples of biosensor
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Biosensor’s Advantages Medical Diagnosis H B B

Central laboratory testing Point of care testing

| semptng | | oecsionto s
‘ N : | ) Sample labeled Sample received *
Testrequest Phiebotomy and transported i and prepared Sampling
+ {e.g. capillary bicod)
S IBCasea, |‘ — e ‘ Perform test
v y .
Contact the patient Validation of Obtain result and
for reporting result immediately inform the patient
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Portable

Short time analysis

Easy to use
High sensitivity & selectivity
High throughput analysis

Low sample volume

Lower cost of analysis




Biosensor’s'Market & fields

Total Biosensors Market: Percent Revenues (World), 2014 [

Biodefence Research Laboratories

3.3% 10.7% Home Diagnostics - A

20.2% -

Process Environmental

Industries 14.3%
6.6%

Poirt of Care
449%  pnbte: AN the fioures rounded: the base vearis 2009. Source: Frost & Sulivan

2009 2010 2011 2012 2013 2014 2015 2016
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| Our Technology
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" Our platforms are focused in the improvement of |

point of care diagnosis for biomedical application
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/ > Endoscopic > DNA array integrated

Ischemia sensor In a lab-on-a-chip
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Endoscopic Ischemia Sensor H B B

To transfer the traditional
A.R.A.K.N.E.S. laparoscopic technologies to a scar-
i less minimal iInvasive robotic

laparoscopy device for gastric bypass

iIn morbid obesity

SENSOR miniaturized &
endoscope integrated
permits a continuous
monitoring of the state of
the patient by measuring
ischemia inside the
stomach in a fast and
low cost way




Endoscopic Ischemia Sensor _ Competitors H B B

/> Flap Microdialysis \

K Complex use

D’ Not continuous monitor (30 min)
T Equip. 52.000 + Disp. 570€ y

/ » Cook-Swartz Doppler
K High false positive

K Risk; artery manipulation
B Equip. 2.100 + Disp. 400€

x None device enough miniaturized for it integration in an endoscope

Institute for Bioengineering of Catalonia



v Portable and endoscopic plug in device

v

<

Low cost fabrication

Partially disposable and interchangeable

Integration of pH, K* and impedance detection
Stable and robust under low pHs

Full contact and no crosstalk of the electrodes

Biocompatible
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» In vitro optimization of pH and pK sensors
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Our Technology
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" Our platforms are focused in the improvement of |

point of care diagnosis for biomedical application
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ischemia sensor in a lab-on-a-chip
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DNA array integrated in Lab-on-a- chlp for rpoc H B B

Sampling PCR + ELONA

Transporting

)

Analysi

X Time consuming

Analysis10h, process 1week

X Bulky and expensive
equipment

X Required trained personne

v Short response (1 h)
v Easy to use

v Not required personnel
v Portable
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DNA array integrated in Lab-on-a-chip for POC H H B
NEDXA Comercial lab-on-a-chip; IBEC & Genomica Joint Unit

GENn+*MmMICA




| Our Technology
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" Our platforms are focused in the improvement of |

point of care diagnosis for biomedical application
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» Switchable DNA nano-gap biosens%r based on long
c

v Direct transduction of biomolecules-
probes interaction in an electrical
signal.

v Detection of very small quantities by
shrinking down the probe size.

v" Multiplexed assays and compatible
with CMQOS technology.

x60nm

| (] |
Au A

Capture probes Complementary
target
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PCR free DNA nanoarray _ electronic detection H H B
» Optical microscope characterisation

Before After
Hybridization Hybridization

100 nm

. Institute for Bioengineering of Catalonia



» Electronic characterisation

N

v" Successful detection of
DNA  hybridization &
single point mismatches

v" Quantitative detection
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» Endoscopic array for ischemia detection
tested in vivo

» Integration in a lab-on-a-chip a
PCR and Array for point of care
diagnosis

» Quantitative DNA
nano-gap for SNP
detection
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