byt . ot g AR
& : i L] L}
£ N J:-
m
P - ‘) & .
gEp e g i s i
i . * Ly #
ks " "
} s " (] e - o
L * » L L]
i i % o -
B i
o i . %
- r 3 b 5 . - . '
g )t it . & .
oA it N g & B2k 1 i
¥ L H + as Lo )
T 3 - * b e - W B iy RS
i LE} L] ) £
i i . H o i . &
D E VI N C I i : i ‘ x : i : | .

INNOVATION R Gy

I i iw
-
- o - s i 1S . -
k- '« ¥ - o LB F
i i EHEEW
- - W
e i -__k :
et , ' A il
m el . A
 RERRLERE " . . Wi L
b ¥ " 3 o i - i
: ik i & ikt i, e - ¥
P i o q sl ” |
% o - i Ll e {! - q'l-
L} ' ¢ B |5 'l; i1 A b B
+ - W \ E -
- ' - 1 * . b
e - e i - '.l;t e . My .
i o i kg = o T
o . - ¥ s . -
bt n | | i R !
PR 1l & i = “ $ r ¥ 2 } M e ]
L ] L * 1 g i bt i * |
s - & . [ * I
¥ i ¥ L . b : (13
it oh, t ¥ . - P i [
i.' R ':* i TR F B e
H - it
i L L e

T - i . L] - N = A
= ks IR k ) i i + it sy
T R i e E Pt r
i R P g } [HE
MR R " i L Wi
J o ] i " Fiiim] i 1 "
N i " i s 8 | Rt
il - | | 4
1Ml " b . « - fii 10 g i
Vo 4 - H ek 5 i h
ke HER. ! i R
* 4
. i " B
® .
. i -

Vivien PERRELLE
MSc. Creative Technologist
Entrepreneur

vivienperrelle.com



https://vivienperrelle.com/
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Pregnancy test
human Chorionic Gonadotropin (hCG)

Blood glucose meter Cholesterol test kit
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) Food Safety Testing
RT-PCR & Antigen

Alcohol Breathalyzers
COVID-19 Tests
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Biosensors are analytical devices used to detect

combining a with a
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. Biosensors are analytical devices used to detect by
combining a with a :

P
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. Biosensors are analytical devices used to detect by
combining a with a

Receptors

Enzymes, DNA, A |
RNA, antibody, & éﬁ,
Analytes antigen, ‘Vq:? | 5

< _ #  Amplification

Chemicals,Polluttants ' = \. Fibre optic
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- Y,
Biosensor Bioreceptor

1. lllustration from Zeammer&Peacock YouTube Channel :
2. Representation suggestions of a molecule. Free images from pixabay.com



https://www.youtube.com/watch?v=9IVmGDgVFdQ&t=9s
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Eyewear 10 assist sleep/ , Skin patches

wakefulness
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Smart garments
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shoe insoles
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< Smart watches
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Continuous Glucose Monitoring
Towards Wearables
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26% / (blood plasma) 7%

Extracellular
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A

Cerebrospinal fluid
(less than 1%)
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Continuous Glucose Monitoring (CGM)

MiniMed GlucoWatch
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Flexible

photovoltaic Flexible

batteries

- S, Electronics

Sweat Alcohol : : p—F|UidiC

structure
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pm Tpen Spen

ISF Glucose

Kim, J. et al. Wang, B. etal. Zhao, J. etal.

University of California University of California 2019
2018 2022

1. Jayoung Kim et al. Simultaneous monitoring of sweat and interstitial fluid using a single wearable biosensor platform, 2018
2. Wang, B. et al. Wearable aptamer-field-effect transistor sensing system for noninvasive cortisol monitoring. Science advances, 2022
3.


https://pubs.acs.org/doi/full/10.1021/acssensors.9b00891
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A biosensor is a device that combines a biological component with a physicochemical
detector to recognize and measure specific molecules or substances in a sample. A
microneedle-based biosensor can penetrate the skin to perform real-time biological
measurements. The micro-needles typically range from 0.1 to 1 millimeter, making them
less invasive and more comfortable than traditional needle-based devices.

SIDEBAR N

Glucose
Concentration 130

mg/dL

( Initial View )




04|

pasedon |
Biosensors

1. Enzyme-based biosensors
2. Tissue-based biosensors l T J { — M
3. Immunosensors ' - : -

4. DNA biosensors

5. Other biological elements such as
microorganisms, cells, and acids. Eg— |

Cell based Biomolecule based Optical Electrochemical

|

Immunosensor Nucleic acid based | | Aptamer based Thermoelectric Piezoelectric FET based

Based on
1 ) EIeCtrOChemlcaI blosensors Optical fiber based Photonic crystal based | Optical resonator based 3 I :;nlper;;lel;ic I VlAmPedirAnenii;‘A
2. Optical biosensors
3 . M aSS_based blosen SOrs Optical waveguide based | = Surface pl.\sn;n)n resonance | .l’otcntio;nctric I

4. Thermal and piezoelectric biosensors.
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Based on
1. Enzyme-based biosensors
2. Tissue-based biosensors
3. Immunosensors
4. DNA biosensors

5. Other biological elements such as
microorganisms, cells, and acids.

Based on
1. Implantable biosensors
2. Invasive biosensors
3. Minimally-invasive biosensors
4. No-invasive biosensors

Wearable
biosensors

Invasive Non-invasive

Epidermal
sensor wearable sensor

Ocular wearable

PR
Skin interstitial
fluid-based
wearable sensor

Sweat-based
wearable sensor

Tear-based
wearable sensor

Oral-cavity

1 wearable sensor

Saliva-based
wearable sensor
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Sensitivity:
Linearity:
LOD:
SNR:

5mM > 10 mM
7 nA

15mM - 20 mM
12 nA

10mM - 15 mM
8 nA

4

4800

Injection ...
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Preclinical Clinical

: e @
[ g
Drug Discovery Toxicology Phase| Phase Il
development PK/PD Effect

Lead selection New CTA CTA CTA NDS
TargetID Drug candidate (IND/IMPD) amendment amendment (BLA/NDA/MAA)

BLA - Biologics License Application (USA) MAA - Marketing Authaorisation Application (EU)
CTA - Clinical Trial Application NDA - New Drug Application (USA)

IMPD - Investigational Medicinal Product Dossier (EU)  NDS - New Drug Submission

IND - Investigational New Drug Application (USA) PK/PD - pharmacokinetic/pharmacodynamic




Why SmartWatches?
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Smartwatch Market What Sma rtwatches Are ActuaIIy Used For

smartwatch owners \zum USe eaf :! runNcti

4![\r

Shipment Volume in Million Units

CAGR 27.78% .
Notifications/texts

Activity tracking

News updates

Phone calls

Alarm clock

Email

View photos/videos

GPS/navigation

Remote control for music

Home automation

2023

Source : Mordor Intelligence L:C”i arts Source: NPD Connected Intelligence/WEA Stat|Sta 5
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