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—> PROJECTE Graphene-based electrochemical biosensor for the diagnosis of strongyloidiasis at a point-of-care device

— DATAPREVISTAD’INICI DEL PROJECTE 07/01/2023
S ERCPANEL1 LST7Diagnostictools, Therapies and Public Health

- ERCPANEL 2 (OPCIONAL)  Indiqueu un ambit de la llista
- SECTOR1 Farmaceuticaibiotecnologia

- SECTOR 2 (OPCIONAL) Salut

Vegeu l'apartat de caracteristiques i escolliu la modalitat en funcid de les caracteristiques del projecte.

Modalitat de cofinangament 0 Modalitat d'ajuts especifics

— NOMDEL'ENTITAT  GraphenicaLab S.L. - CIF
—> REPRESENTANT LEGAL DE L'ENTITAT Miguel Vilaplana Cosculluela
> RESPONSABLE DEL PROJECTE A LENTITAT (TUTOR/A)  Miguel Vilaplana

- ADREGCA ELECTRONICA > TELEFON

- ADRECA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
c/ Rosell6 132

— CODIPOSTAL 08036 - POBLACIO Barcelona - PAGINAWEB https://www.isglobal.org/en
- BREU PRESENTACIO DE L'ENTITAT

Graphenicalab S.L. (www.graphenicalab.com) is a recently created company (end of 2017) that meets the characteristics of a young innovative
company and whose main mission is research, development and innovation (R&D&I) focused on graphene and its nanotechnological applications. The
company focuses on the development of technology for the creation of graphene-based (and other nanomaterials) devices such as sensors,
biosensors, collectors, energy accumulators and printed circuits and has recently been recognized with the “Most disruptive startup in the industrial
sector” award for 2020 Advanced Factories Award.

Graphenicalab owns a rapid prototyping platform for electronic printing based on graphene inks, and other water-based nano-inks, using a patented
printing system called “Wax Printing Membranes” (WPMs). The WPMs technology was originally developed at Institut Catala de Nanociéncia |
Nanotecnologia (ICN2) in collaboration with the Institucié Catalana de Recerca | Estudis Avangats (ICREA), (born from the research work carried out
by Dr. Luis Baptista Pires and Prof. Arben Merkog¢i and consequently licensed to Graphenicalab for commercial exploitation under the worldwide
patent W02015193486A1 / EP3158397B1 which has been granted in Europe, Japan, Singapore and China, and other countries are expected to follow
in the next year and a half. The industrialization of the WPMs technology is currently being study and developed by the company.

Also concerned with sustainability, since WPMs technology is water-based, it does not require aggressive or toxic solvents enabling a natural
symbiosis within biological compounds and/or environment and can be applied on a wide variety of substrates such as paper, textiles, plastics,
ceramics, metals, glass and more. The use of WPMs platform allows Graphenicalab”s focus on graphene to be enriched by the use of other
water-based inks of other functional components or biofunctionalized nanomaterials. As an example, depending on the final product to be developed,
Graphenicalab”s platform has the capacity to use silver, gold and other nanocomposites as well as direct printing of (bio)funcionalized inks that
combined with graphene can be adapted to the needs of the market, thanks to internal R&D and rapid iteration prototypes. This introduces new
solving concepts considering current Printed Electronics production techniques, opening up new application possibilities for printed devices in the
current and future market.
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—> PROGRAMA DE DOCTORAT Medicina Translational research track
INVESTIGADOR/A ICREA BENEFICIARI D'UN AJUTERC [l GRUPDERECERCASGR
— CODISGR 2017 SGR 924 —> NOM DEL GRUP DERECERCA  GRUP DE RECERCA EN PATOLOGIA IMPORT/

— DIRECTOR/ADETESI  Jose Mufioz

— CENTRE DE RECERCA (SIESCAU)  Barcelona Institute for Global Health - ISGlobal
> ADRECGCA ELECTRONICA > TELEFON

- ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
Calle Rossell6 132

—> CODIPOSTAL 08036 - POBLACIO Barcelona - PAGINAWEB isglobal.org

BREU RESUM DEL PROJECTE DE RECERCA, QUE INDIQUI SI HI HA ALTRES ENTITATS 0 CENTRES PARTICIPANTS, AMB L'EXTENSIO MAXIMA DEL
REQUADRE, MITJANGANT EL QUAL EL CANDIDAT PUGUI IDENTIFICAR SI ES TRACTA D'UN PROJECTE DEL SEU INTERES.

Despite affecting over 600 million people worldwide, strongyloidiasis is considered one of the most neglected of the neglected tropical diseases
(NTDs). Strongyloides stercoralis, the primary parasitic species that causes strongyloidiasis in humans, is responsible for infections that include
asymptomatic cases as well as those with symptoms including skin and gastrointestinal conditions and may be life-threatening if left untreated.
Whilst other intestinal nematodes, such as the soil-transmitted helminths (STH), have long been considered important human pathogens of public
health interest and warranting action by the World Health Organization (WHO), S. stercoralis has not been included in the WHO roadmaps that define
global targets and milestones to prevent, control, eliminate, or eradicate NTDs. As a consequence, there have been no formal public health
programmes focused on its control. This situation is, however, slowly changing. In 2020, the WHO recognised the importance of strongyloidiasis
alongside STH in their 2021-2030 roadmap for NTDs, which included the aim of targeting 96% of countries endemic for S. stercoralis with
preventative chemotherapy (PC) using the anthelmintic ivermectin. If this is implemented, it an adequate design and implementation of monitoring
and evaluation programs are of utmost importance for the future assessment of the effectiveness of PC against S. stercoralis.

Accurate diagnostics are necessary for an effective control programme for strongyloidiasis. Sensitive diagnostics are first needed to assess the
baseline prevalence of parasites in an area, and second, diagnostics with high specificity are needed to monitor the prevalence after the
commencement of a control strategy and to assess the effectiveness of one or even several rounds of massive treatment with ivermectin. A range of
parasitological, serological, and molecular techniques have been developed and applied, each with strengths and limitations that must be overcome
for the implementation of effective diagnostics. Parasitological methods based on microscopy lacks on sensitivity, and molecular methods are far to
be applicable in endemic countries due to their high cost and need of specialised material and personnel. By contrast, serological methods that
detect antibodies in response to infection are significantly more sensitive than microscopy-based diagnostics, and they may be useful for monitoring
active infections, as some studies have identified patients that have become antibody negative within six to twelve months after successful treatment.
However, the specificity of serological methods can be limited due to cross-reactivity with other helminths, and the diagnostic accuracy can vary
significantly depending on the test format used as well as the source of the targeted antigen material. Therefore, there is an urgent need of a highly
accurate diagnostic method for strongyloidiasis, which ideally should be quantitative (in order to discriminate past infections as well as
cross-reactivity) and also easily to perfrom in endemic areas as a point-of-car test.

In response to this need, in this research project the student will develop an electrochemical biosensor for the identification of
strongyloidiasis-specific antibodies. In particular, the biosensor will rely on the so called E-DNA scaffold architecture. It consists in the use of a DNA
molecule to link both a strongyloidiasis antigen and an electrochemical reporter to a graphene-based electrode. In the absence of the target antibody
the DNA scaffold has a high-degree of movement, which guarantees an efficient interaction between the electrochemical reporter and the electrode
surface. Instead, the presence of the target antibody limits the DNA scaffold movement generating a lower electrochemical signal. The magnitude of
the signal decrease is directly related to the concentration of the target antibody. The use of a graphene-based electrode (instead of gold or silver
electrodes) ensures high electrochemical sensitivity, low cost and portability; making it an ideal point-of-care diagnostic platform. For the fabrication
of the graphene-based electrodes we will use the patented technology of GraphenicalLab (called wax-printed membrane) that allows to quickly and
cheaply print thousands of electrodes using pre-functionalized E-DNA graphene scaffold. In this way, thin films with nanometer resolution will be
transferred onto a wide variety of substrates using water-based (solvent free) nano-inks and bio-nano-inks with superior performance than
well-reported screen-printed electrodes using a green, low cost and versatile technology that can be easily performed with lateral micrometer
resolution suitable for rapid building of plastic, paper or textile electronic platforms

During this three year project the PhD candidate will be responsible for:

- Mapping the NIE antigen to identify the most immunogenic epitopes to be included in the E-DNA scaffold sensor;

- Develop the E-DNA scaffold sensor using gold standard electrodes;

- Identify the most suitable conjugation strategy to modify the graphene-based electrode with the E-DNA scaffold;

- Analytically and clinically validate the biosensor response and compare the results with those of gold standard tests;
- Potentially validate the sensor in the field.
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Descripcid dels requisits minims i valorables, quant a titulacid, idiomes i experiéncia, que seran més valorats en els candidats. En tots els
apartats calferreferénciaa si és un requisit minim o valorable.

> TITULACIO" (GRAU, 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI)

Grau i/o Master

*Requisits per a ladmissio al doctorat: vegeu U'apartat corresponent a les preguntes més freqiients dels estudiants de doctorat (FAQ) del
web del Pla de Doctorats Industrials.

- IDIOMES - EXPERIENCIA PROFESSIONAL D'INTERES
English Experience with bioassays such as ELISAs, PCR and LFA is preferred.
Spanish
Catalan Experience with handling of patient samples is preferred.

Experience working in diagnostic of infectious diseases is an asset.

—> ALTRES

L element essencial del Pla de Doctorats Industrials és el projecte de doctorat industrial, és a dir, un projecte de recerca estrategic
d'una empresa, on el doctorand/a desenvolupara la seva formacié investigadora, en collaboracié amb una universitat, i que sera objecte
d’'una tesidoctoral.

LaGeneralitatde Catalunya dona suport economic a aquests projectes mitjangant 2modalitats, ateses algunes caracteristiques en U'exe-
cucid del projecte:

a. Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.

b. Projectes de doctorat industrial amb ajut especific.

— Latesidoctoral es desenvolupara en el marc d’'un convenide collaboracié entre una universitat (i, si escau, centre de recerca) i unaem-
presa (també pot participar-hi més d'una empresa).

- El/ladoctorand/a disposara d'un director/a de tesi vinculat/ada a la universitat o al centre de recercai d’'una persona responsable
designada per 'empresa (tutor/a).

- La seleccio de la persona candidata es realitzara conjuntament entre les parts signants del conveni de collaboracid. En tot cas, la
persona candidata ha de ser acceptadaiadmesa al programa de doctorat de la universitat corresponent.

—> La persona candidata ha de tenir una nota mitjana de l'expedient académic igual o superior a 6,5 (escala 0 a10), calculada sobre el total
de crédits dels estudis superiors que donen accés als estudis oficials de doctorat.

— Eldirector/a de tesi ha de formar part d'un grup de recerca reconegut (SGR) vigent de la Generalitat de Catalunya o bé ser investigador/a
del programa ICREA o haver obtingut finangament del Consell Europeu de Recerca (ERC).

- Ladedicacié del/de la doctorand/a al projecte de recerca es distribuira entre lempresai la universitat.

- El/la doctorand/a participara en programes formatius en competéncies especifiques relacionades amb el lideratge, la coordinacidila
gesti6 de projectes d'R+D+l; la transferencia de resultats de recerca; el desenvolupament de noves empreses, i la propietat intellectual i
industrial, entre altres matéries rellevants.

- El/ladoctorand/a disposara d’'una assignacid anual (borsa de mobilitat) financada per la Generalitat de Catalunyai que podra acumular-
se per a un periode maxim de 3 anys. La finalitat és l'assisténcia a seminaris i congressos relacionats amb el projecte de recerca, aixi com
estades en altres seus de l'empresa, en altres universitats o en centres de recerca de fora de Catalunya.

STotes les tesis llegides en el marc del Pla de doctorats industrials rebran lamencié de doctoratindustrial. Les empresesiels directors
academics o les directores academiques participants també rebran un reconeixement per la seva participacio al Pla.
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DADES DE LAPERSONA SOL-LICITANT

- NOM | COGNOMS DE L'ESTUDIANT > NIF
- ADRECA DE LA RESIDENCIA HABITUAL
- CODI POSTAL - POBLACIO > TELEFON

- ADREGA ELECTRONICA

PERFIL DEL CANDIDAT/A
- TITULACIO: GRAU 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI.

- NOMBRE DE CREDITS (ECTS) del —->NOTA MITJANA DE
GRAU O EQUIVALENT L'EXPEDIENT (escALA1a10)
- NOMBRE DE CREDITS (ECTS) del —->NOTA MITJANA DE
MASTER UNIVERSITARI L'EXPEDIENT (escaLA1a10)
— IDIOMES. EN EL CAS DE DISPOSAR D'UN CERTIFICAT - EXPERIENCIAPROFESSIONAL

ACREDITATIU, CAL ESPECIFICAR-HO AMB LA DATA D'OBTENCIO.

- ALTRES DADES D'INTERES RELLEVANTS PER AL PROJECTE
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A EMPLENAR PEL CANDIDAT/A

Espai perincloure les motivacions i linterés personal en el projecte, amb l'extensié maxima del requadre.

PROTECCIG DE DADES DE CARACTER PERSONAL

En complimentar el present formulari, autoritza i dona el seu consentiment per al tractament de les dades personals facilitades en els termes segiients:

Responsable. AGAUR - CIF Q0801117C - Passeig Lluis Companys 23, 08010, Barcelona - T. 93 310 63 94 - lopd.agaur@gencat.cat.

Delegat de Proteccié de Dades. agaur@dpo.microlabhard.es

Finalitat. La finalitat de la recollida de les dades és fer arribar la seva candidatura a l'empresa i Universitat/organisme de recerca impulsors del projecte de recerca al qual s'hagi inscrit per si, s'escau, gestionar la sol-licitud d'ajut en el marc
del Pla de Doctorats Industrials (en endavant, Pla DI), de conformitat amb el Reglament (UE) 2016/679 del Parlament Europeu relatiu a la proteccié de dades de caracter personal i la Llei Organica 3/2018, de 5 de desembre, de proteccié de

dades personals i garantia dels drets digitals.

Base Legal. EL compliment d’'una missié realitzada en interés pablic, lexercici de poders publics conferit al Responsable o el i d'una i6 legal o; el iment de linteressat en el cas de sol licitar-lo, consentiment que

podra ser retirat en qualsevol moment.

Conservacié de les dades. Les seves dades es conservaran mentre siguin necessaries per gestionar la convocatoria corresponent, i un cop tancada, es conservaran d’acord amb els terminis establerts a la normativa d'arxius aplicable. El
Responsable, certifica haver implementat les mesures técniques i organitzatives recollides al Reglament (UE) 2016/679, per tal de garantir la seguretat i integritat de les dades de caracter personal incloses als fitxers i evitar la seva
alteraci6, pérdua i tractament o accés no autoritzats.

Drets. En qualsevol moment, vosté pot exercir els drets d’accés, rectificacio, supressié, oposicid, limitacié del tractament de les seves dades, o exercir el dret a la portabilitat de les mateixes. Tot aixd, mitjangant escrit, acompanyat de copia

de document oficial que l'identifiqui, adregat a 'AGAUR o al Delegat de Protecci6 de Dades. En cas de disconformitat amb el tractament, també té el dret de presentar una reclamaci6 davant I'Autoritat Catalana de Proteccié de Dades.

Destinataris. Empresa i universitat/or i de recerca impulsors del Projecte de Recerca per a la valoracié de la candidatura, Departament de Recerca i Universitats (REU) i Consorci de Serveis Universitaris de Catalunya (CSUC) amb la
finalitat de participar i assessorar en la seleccid de les entitats i candidats, coordinar i promocionar conjuntament el programa amb UAGAUR. Igualment, les dades podran ser comunicades a 'empresa on desenvolupi les seves funcions i a la

universitat amb la finalitat de seleccionar el candidat.

Dataisignatura de linteressat/da.

BLOQUEJAR

doctorats.industrials.reu@gencat.cat -doctoratsindustrials.gencat.cat

Enviamentelectrdnic d'una copiasignada a la bustia de correu del Pla de Doctorats Industrials: doctorats.industrials.reu@gencat.cat
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