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Motivation

Population density acceleration and urbanization in the world demand better Prevention, Diagnosis and

Treatment of diseases

Number of deaths by cause, World, 2017

2 Change country
Cardiovascular disease:s | 1 /. /2 miillion
I .56 million

Cancers
Respiratory diseases | 0.1 million
Lower respiratory infections E— 1 2.55 million
Dementia I 2.5 1 million
Digestive diseases I 2.3S million
Neonatal disorders . 1./5 million
Diarrheal diseases i 1.57 million
Diabetes s 1.37 million
Liverdiseases mmmmmm 1.22 million
Road injuries [ 1.24 million
Kidney disease mmmmmm 1.23 million
Tuberculosis I 1.18 million
HIV/AIDS mmmm 954,497
Suicide mmm 793823
Malaria mmm 619,827
Homicide | 405,346
Parkinson disease g 340,639
Drowning M 293,210
Meningitis i 288,021
Nutritional deficiencies B 269,997
Protein-energy malnutrition § 231,771
Maternal disorders i 193.639
Alcohol use disorders § 184,934
Druguse disorders i 166,613
Conflict § 127,720
Hepatitis I 126,391
Fire § 120,632
Poisonings | 72,271
Heat (hot and cold exposure) | 53,350
Terrorism | 26,445
Natural disasters | 7,603
12 million

0

www.britannica.com/explore/savingearth/popillation/

16 million

2 million 4 million é million 8 million
CCRY

Source: IHME, Global Burden of Disease

New diseases (e.g., COVID-19) need fast and reliable diagnostic tests



The specific issue

-
PoC-BoSens

/

Innovative diagnostic tests are based on cytokine determination in cellular stimulation assays in order to

determine antibodies for infectious and autoimmune diseases. However these tests are extremely expensive and
require special (ultra-sensitive) equipment. Samples must also be measured within 24 hours!
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The solution poc-/s“osgy

PoC-BoSens is a label-free PoC device based on 3D photonic Bottle microresonators for real-time high-
Sensitive measurement of disease relevant biomolecules

The project is focused on the development of a compact and

portable device where:

v’ Bottle microresonators are assembled in an optofluidic cartridge

v" 4 cytokines to be simultaneously detected from a few drops of sample

in 15 minutes

v" A signal enhancement method is investigated to reach the required

detection limit

v’ The use of expensive readout components is avoided




Technology Concept PoC-BoSens

The PoC-BoSens analysis platform is based on innovative photonic technologies to achieve a high-sensitive, compact
and low-cost solution for fast detection of 4 cytokines

Photonic sensing technology

v" Low detection limit (ng/mL — pg/mL)

v" High integration level

v" Moderate-high multiplexing level

v" Compatible with CMOS-based photonics

) i . Microfluidics
Biofunctionalization
v" Selective immobilization for each v" Low-cost fabrication and materials
cytokine v High biocompatibility

v Scalable process for mass production

v" Enhanced detection limit
Readout

v" Allows having low cost, compact and lightweight
readout platform with fast measurement
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Project development PoC-Bosens

Biorecognition assay Photonic sensor Microfluidics
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Market opportunity

Optical biosensors market continues to rise thanks to new technologies such as PoC-BoSens

Nanomechanical
Biosensors

Biosensors Market, By Technology , 2020-2029

(CAGR of 8.63%)

Electrochemical
Biosensor

Piezoelectric

Biosensors R_M
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Thank you for your attention!
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http://www.poc-bosens.researchproject.at/index.php
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