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Chemiluminescence as detection method

Chemiluminescence (CL) is defined as the production of electromagnetic radiation (ultraviolet, visible or infrared) observed
when a chemical reaction yields an electronically excited intermediate or product, which either luminesces (direct CL)
A+B—>P*>P+hy

coo- | COO- Light
NH i (ca 425 nm)
| —_— £
NH COO- COO0-
NH, O NH, NH,
Luminol ' 3-
aminophthalate
CCD CMOS Advantages of Chemiluminescence:
(Charge Coupled Device) (Complementary Metal Oxide

Sem * High sensitive detection (pM)

* High dynamic range

* Simple analytical procedures

* Low cost technique

* Simple and low-cost instrumentation
(no need of a source of light)

D. Calabria et al. Anal. Biochem., 2020. 600, 113760.
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AN ORIGAMI PAPER-BASED BIOSENSOR FOR ALLERGEN DETECTION BY
CHEMILUMINESCENCE IMMUNOASSAY ON MAGNETIC MICROBEADS
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ASTROBIO-CUBESAT: A LAB-IN-SPACE FOR
CHEMILUMINESCENCE-BASED ASTROBIOLOGY
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approach, a variety in-situ microfluidic analytical devices have been
proposed for detecting target life biomarkers through an array of
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The ABCS project aims at the development of a CL-based fully autonomous analytical platform for the execution of multiple
enzyme-based bioassays in a nanosatellite platform.

ABCS hosts a micro laboratory based on Lab-on-Chip technology able to provide a platform for an automatic
bioanalytical experiments in space.

SAMPLE  —.
DELIVERY UNIT

The target applications are:
» Search for signs of life in planetary exploration missions; WAGPRNTED . _
> Space biolabs without human support; e
» Health monitoring in manned missions.

.~ WET SENSOR
-

A. Dimensions of opened chip B. Real image of opened chip C. Scheme and dimensions of D. Real images of closed chip T, SR
4'9 cm folded chip READOUT BOARD
1,1cm 1,1cm Layers: Sallmple pad
— —yt 0,4 cm y 2 S
Wax printed ® Agenzia
37cm > ® ¢ 2,2cm paper chip S ’ Spq.zmle
’ Q) Italiana
I 1,1cm
0,05cm §
rem . 31em (8) Acknowledgments:  ABCS
: AstroBio-CubeSat is
005¢cm 3 W . Chipsizes: supported by ASI - Italian
I 1.0 cm 1) Folded paper chip thickness:
g 0.45 mm (3 layers) Space Agency ASI/INAF
tosn | (A)
37 2) Sample pad thickness: 0.26 mm Agreement n. 2019-30-HH.0
-/ em I 1,0cm
3) Total thickness: 0.68 mm




Biosensors and Bloelectronics ASTROBIO-CUBESAT: A LAB-IN-SPACE FOR
HEMILUMINESCENCE-BASED ASTROBIOLOGY EXPERIMENTS

Extraterrestrial traces and origin of life
researches by astrobiological biosensors

ELSEVIER

Volume 226, 15 April 2023, 115110

AstroBio-CubeSat: A lab-in-space for

chemiluminescence-based astrobiology S _
experiments for the astrobiological exploration of our Solar System.

Searching for signs of past or present life is a high-priority task

Following a bioanalytical approach, a variety in-situ
Donato Calabria * 1, llaria Trozzi ® 1, Elisa Lazzarini ®, Andrea Pace 3, Martina Zangheri ?, . . . .
Lorenzo lannascoli &, Nithin Maipan Davis <, Sagar Sarvad Gosikere Matadha <, microfluidic analytical devices have been proposed for

d

’

Thiago Baratto De Albuquerque ©, Simone Pirrotta ¢, Marta Del Bianco

¢ detecting target life biomarkers through an array of biospecific

Gabriele Impresario ¢, Liyana Popova ¢, Nicola Lovecchio f, Giampiero de Cesare f,

Domenico Caputo f, John Brucato £, Augusto Nascetti © 2, =, Massimo Guardigli * ®, recogniﬁon reactions_
Mara Mirasoli 2 ® o=

Evolution time line ) 7 =
£ 5 A i K k Puril;;s—Metabolites

of Life (DNA, etc)

The ABCS project aims at the development of a CL-based fully autonomous analytical
platform for the execution of multiple enzyme-based bioassays in a nanosatellite
platform.

Artificial
Arthrobacter Sp.
Bacteriacells * c
bt : ABCS hosts a micro laboratory based on Lab-on-Chip technology able to
Hexacyanoferrate (1l bl provide a platform for an automatic bioanalytical experiments in space..‘ﬁ.}
Signal — Response Signal — Response o .
of Life activity of Life activity . . .
The selected biomarkers of The target appllt':atlons‘arg. . o
astrobiological interest are compounds » Search for signs of life in planetary exploration missions;
- " " . h is of ral fundamental i i :
ivolutlon of complexity of biorganic systems at tb? bims ° sleve altu daf I'fe a > Space b'OlaPS V‘Vlth'OUt human Sypport,
lochemical reactions of lite » Health monitoring in manned missions.
@ Agenzia
A. Dimensions of opened chip B. Real image of opened chip C. Scheme and dimensions of D. Real images of closed chip SquiGIe
4,9 cm folded chip |t I,
1L1em Liem Layers: _ Sample pad aliana
$0,4 cm Wakprinisd % 7 DEL?C:’;:LENIT K
3,7cm | 2,2cm (© paper chip
oosems [Laem e G Acknowledgments: ABCS
., piem (8) AstroBio-CubeSat is
supported by ASI - [talian
0,05cm § Chip sizes:
[10am S iSiiCpaver i tickmsc: : Space Agency ASI/INAF
—— 109cem (A) : PHOTOCURRENT —-—""

2) Sample pad thickness: 0.26 mm READOUT BOARD

Agreement n. 2019-30-HH.0

37em

[ 1,0cm
3) Total thickness: 0.68 mm




Biosensori per applicazioni nello

MEDICINA NELLO
SPAZIO

APHRODITE
Autonomous PHotosensing Reusable
Onboard Device for Immunological
Tests Execution

invasivo del wound healing nell’astronauta

WEAR-ME!
sistema integrato miniaturizzato
indossabile per il monitoraggio non

Beatrice Fraboni - Dipartimento di
Fisica,Universita di Bologna J

\&

ASTROBIOLOGIA

BESIDES
BiomolEcular Slgnature DEtection
System

“Attivita relative al supporto allo sviluppo di
progetti/esperimenti scientifici nell’ambito
dellAstrobiologia”

\ nell'ambito del Programma Quadro HORIZON EUROPE

Spazio

VALUTAZIONE EFFETTI RADIAZIONI SU
SISTEMI BIOLOGICI

ALCYONE )
Autonomous Living Cell analYsis ON-chip for Evaluation
of space Environment Effects:

low-power integrated lab-on-chip for the assessment of
radiation damage on living systems in nanosatellite missions

BOREALIS
Biofilm Onboard Radiation Exposure Assessment Lab
In Space

migliorare le tecniche di design degli schermi da radiazioni e le
valutazioni dosimetriche in vari scenari di missione.

e

UNIVERSITA DI BOLOGNA

si

]

,.
7

—

-CSa

European Space Agency

e

Agenzia
Spaziale
Italiana

s g AEROSPACE

KAYSER



