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Our main objective is to become a world leader in
Functionalization, Biosensing and Characterization

of nanometric systems.

Our commitment consists in offering products and
services, integrally covering the characterization,
biosensors and functionalization nanoparticles

market, within the Biotechnology and Health sectors.
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Biosensors: different applications

Environmental control Point of care

screening
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Unsolved problems of biosensors

* Need: lack of enough sensitivity

* Need: specialized users

* Long response times

* Not portable enough

* High Costs
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Case study: Cancer early detection

There is a lack

DISCOVERY OF NEW TUMOR MARKERS
of tools for

ed rIy Do not provide early diagnosis
diagnosis

Insufficient prognostic value

Poor recurrence predictions

Monitoring of treatment
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Case study: Cancer early detection

SURVIVAL RATE SURVIVAL RATE
STAGE £ VEAF CANCER - e
( EARLYIS LA WATCHWORD { )
FOR ce
IB 57% 28%
1B 33% 10%

/ Q4R1Y CANCER CAN BE CURED

Importance of early detection <:> Close relation with biosensor sensitivity
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Detecting what really matters

Case study: Cancer early detection

DISCOVERY OF NEW TUMOR MARKERS
Do not provide early diagnosis
Insufficient prognostic value

Poor recurrence predictions

There is a

Monitoring of treatment
lack of tools

IMPROVEMENT OF DETECTION SYSTEMS

for early
diagnOSiS Greater sensitivity

Improving biological matrices insensitivity (in vitro)
Point of care use (consulting and operating rooms...) (in vitro)

Specificity(in vivo)
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Detecting what really mattes

Case study: Allergens detection (food industry)

Allergen analysis:
Current detection strategies

ELISA

IgG antibody based recognition of
whole protein or peptides

PCR

Determination of
allergic protein DNA

Big Eight

Allergens

Increasing Instrument
Complexity & Price
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Biosensors: Why using nanomaterials?

* Sensitivity improvement

* New transduction technologies

Better Cost-Efficiency relation

e Miniaturization

* Continuous monitoring
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Fluorescent Nanoparticles: QDot
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Biosensors: Why using nanomaterials in sensing?
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Asymmetric nanoparticles properties: AuNanoprisms

| Gold Nanoprisms (NPs) |
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Pelaz B., V. Grazu Langmuir 2012
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Asymmetric nanoparticles properties: AuNanoRods

Gold NanoRods (NRs) ‘ -

NanoRods-PEG-COOH

Absorbance

wavelength (nm)
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Asymmetric AuNanometerials: thermal properties

Asymmetric nanomaterial
Heat Generation

upon IR illumination
NIR Laser es==s— NNs

Temperature traces of
s colloidal solution of
O .
T Nanoprism@PEG at
) . different concentrations
[ o
—C—15 pg/mL
04 =23 ng/mL
. P T L P Pelaz B., V. Grazu Langmuir 2012
Time (s)
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NANOIMMUNOTECH. Thermal biosensor development

nitbiosensing

Detecting what really matters
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Thermal biosensor Heatsens Intellectual Property

Patent licensing
(exclusivity)

Spanish: P201231209
PCT: ES2013/070549

Polo et al. Chem. Commun. 2013, 49, 3676

FUNDACION AGEMCIA ARAGONESA
PARA LA INVESTIGACION Y EL DESARROLLO
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Thermal biosensor Heatsens How it works?

Externa\
Laser

Application example using antibodies ‘ Antibody functionalized
with “Sandwich ELISA” like assay nanoprism

N

Detection antibody
Analyte , *~

functionalized with
released depends on capture antibody
the concentration of

the nanomaterial Thermal paper

Optical signal

\(( Capture antibody
Intesity of the heat -, Solid support
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Thermal biosensor — Heatsens — How it works?

External Laser

icati - ‘hadi 1dy func tionalized nanopri
Application example using antibodies 0dy Tunctionalized nanoprism

with “SandWiCh ELISA” like dassay Detection aﬂtihady

¢ Capture antibody

Quantitative Measurement

Nitrocellulose functionalized with
capture antibody

of the heat released

Thermopile
Signal quantification

AM nanoimmunotech
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Thermal biosensor — Heatsens — Different possibilities

\ n - \ NIR laser n

-

Au-NPs-Antibody

3‘?393{#% :&;%ﬁ* Au-NPs-Streptavidin
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Au NanoPrism@streptavidin functionalization

Gold Nanoprisms (NPs)

2,00
175 NanoPrism-PEG-COOH

’ NanoPrism-PEG-Strepavidin
1,50

Absorbance
=
o
o
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o0t 7
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wavelength (nm)

Pelaz B., V. Grazu Langmuir 2012
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Thermal biosensor — Heatsens — Oriented support surface immobilization

. 4

Diversity y Selectivity v
§>' ﬁ g\\lgntlgen
epitopes
Ab I I I

<

10nm

Antibody Virus

Improving of
sensitivity of

Oriented surface

o VA
\< /. »: functionalization
N E——
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Thermal biosensor — Heatsens — Deatection of the CEA

n (A) NNs-Ab
NIR laser I

Blocking
solution Sample NNs-Ab
.1,4«9" “x N
N &
| AT — ;!QQ — & — & Q
. o . . . Thermal surface
15 min N e 1h 30 min 30 min 2 x5 min

l

Laser: NIR 1064
[Analyte]

I: 0,5W Detection =1 h15 —
Irradiation time: 10 sec

NOte' Detectlon tlme for a CONTROL SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
) . ) . 0 1 5 10 25 50
final comercial device will ng/mL ng/mL ng/mL ng/mL ng/mL ng/mL

depend on the EBR, assay

format, pre-treatment of the Analyte: Colon adenocarcinoma
materials delivered to the v' CEA antigen

customer,... hopefully it will

be lower that the one shown m
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Thermal biosensor — Heatsens

30 -
305
QUANTITATIVE DETECTION
2 s 0,2ng/ml CEA
85
L] 20 40 mﬁ'ﬂ &0 100
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AraH1: a major peanut allergen

Ql

Ara h 1 plays an important role
in peanut allergic reactions

Ara h 1 makes up 12% to 16% of the total
protein in peanut extracts and is classified as a
major peanut allergen because it

provokes sensitization in 35% to 95% of
patients with this allergy
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Detection of the AraH1

109 ELISA Sandwich Ara H1
% Dot Blot
0.8- = Absorbance
! . 200 ng/ml ® @
S
§ 0.6 LOD E 100 / | - .
iy) nNg/Mm
© >10 ng/ml °
§ °v4‘- . 50 ng/ml
g 0. 1 } % 25ng/ml
] [
Jbe Gsrgm._ D
A o e B 6.25 ng/mL
pg/ml Ara H1
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Thermal biosensor — Heatsens — Detection of the AraH1

\ NIR laser

_d

Laser: NIR 1064 RFAGIF¥  Nns-strepta
I: 250mW/mm? Y
Irradiation time: 1 sec ;
AraH1 AraH1 AraH1 AraH1 AraH1 AraH1
200 ng/ml | 100ng/ml 50 ng/ml 25ng/ml | 12.5 ng/mL | 6.25 ng/mL
*® ~
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Salmonella Typhimorium

the most common cause of food poisoning

ELISA sandwich Samonella

Ag
75000 CFU

37500 CFU
18750CFU

9375 CFU

No Ag
P Coo
e o 0o
®© © ¢

3125 CFU

0,9 .
1 Absorbance
0,8 % n
7] ; !
I
£, LOD
<
§ .| 1400CFU
o ’ ]
c
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2 L]
2 031
0,2 =
]
0,1
" loooo 100000 1000000 €7
CFU Salmonella
[ ] -
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Thermal biosensor — Heatsens — Detection of the AraH1

\ NIR laser

o

RIGIIE  Nns-strepta

[Salmonella T.]

Laser: NIR 1064
I: 250mW/mm?2
Irradiation time: 1 sec

i

A temperature of negative control:

AT 375 CFU of Salmonella d?rectly ?mmob?l?zed on PVDF 10,0 absence of salmonella on PVDF
15 ® AT 700 CFU of Salmonella directly immobilized on PVDF 7'5__ e A temperature of A
1 5,0 750 CFU salmonella on PVDF —
7 HEH%EHEEHE%E& 251 A Atemperature of A[TI=30
. ﬁiﬁ % % % 0,0.] 375 CFU salmonella on PVDF
o S gt _ 2o
- 0 ’ 5 50
: oo 5 o
5 : 2 7%
£ %ﬁ E -10,0
E -10- ; 2 125
PR o < 150
'15__ -17,5-:
20 4 -20,0
| iﬁ 22,5
e N '25~0-'|'|'|'|'|'|'|'|'|'|
5 0 5 10 15 20 25 30 35 40 0 1 2 3 4 5 6 7 8 9 10
time(Sec) time (sec)
[Salmonella T.]
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Thermal immunosensor microfluidic implementation

Nanomaterial = signal transduction
from optical

to thermal signal allowing:
Microfluidic-based platform with
integrated thermal detection for point-
of-care testing within the medical and

agro-food sector.

Multianalytes detection

v’ Detection in complex matrix
v subFemtomolar detection
v’ Easy to handle

f\
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Thermal biosensor — Heatsens — Resume

Gold nanoparticles 2 Recognition transduction

* Analyte detection A

 Thermal transduction of the signal
* Detection

* LOD CEA antigen 0,01ng/ml _

(LOD ELISA 28.7ng/ml) femtoMolar

e LOD Ara H1 <<< 4ng/ml LOD of ELISA

e LOD Salmonella <<<300 CFU

picoMolar

AAj nanoimmunotect 333



Thermal biosensor — Heatsens — Positioning

Positioning related with:

Sensitivity - LOD

Lateral Flow

Immuno-PCR

|

| | | |
! | | ¢ |
- mg Ug ng Pg fg

Sensitivity achieved for the

PoC with CEA and no
optimization implemented
AN' nanoimmunotech 35
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* Comparative study considered
for most molecules



Thermal biosensor Heatsens Positioning

Positioning related with:

Detection time

HEATSENS detection time will depend on
different factors, among others: analyte
that must be detected, quality and volumen
of the analyte, assay format and number of
optimization assay stages.

HEATSENS

Lateral

Flow V ELISA
. .
0 10min 30min 1h 1h30min

Detection time for the PoC
with CEA and no
* Comparative study considered for optimization implemented
most molecules

) nanoimmunotech

obal solutions in nanobiotechnology
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Inmuno-PCR

2h
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Thermal biosensor — Heatsens — Positioning

Positioning related with:

HEATSENS consists in a easy
methods of trasduction

Lateral Flow HEATSENS ELISA Inmuno-PCR

* Comparative study considered
for most molecules

Complexity has been measured taking into account among others: the need of using
additional devices, qualification or expertise of final users,...

AM nanoimmunotech 37
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Thermal biosensor Heatsens Positioning

Positioning related with:

Low Cost
&%‘\"@ ¢ &
% % “/:l@’o/ /b("’o,o
v v G
| @ H H
0 1 1.93€ 7€ 3 3.12¢ 4 4.13€

* It has been considered laboratory
assay costs for biomarker detection
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Thanks for the attention
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Detecting what really matters

maparracino@nanoimmunotech.es
www.nanoimmunotech.es
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