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— DATAPREVISTAD'INICI DEL PROJECTE 17/04/2023
S ERCPANEL1 LST7Diagnostictools, Therapies and Public Health
- ERCPANEL 2 (OPCIONAL)  LS2 Genetics, Genomics, Bioinformatics and Systems Biology

—> SECTOR1 Salut

— SECTOR 2 (OPCIONAL) Farmacéuticaibiotecnologia

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

Modalitat de cofinangament Modalitat d'ajuts especifics 0

—> NOMDE L'ENTITAT  Bioliquid Innovative Genetics SL - CIF
—> REPRESENTANT LEGAL DE L'ENTITAT Ndria Lao
- RESPONSABLE DEL PROJECTE A L'ENTITAT (TUTOR/A)  Xavier Santamaria

- ADREGA ELECTRONICA > TELEFON
- ADRECA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
Av. Dr. Marafion 8, Edifici Cluster I, CD81

— CODIPOSTAL 08028 - POBLACIO  Barcelona - PAGINAWEB  www.bioliquid.es
- BREU PRESENTACIO DE L'ENTITAT

Bioliquid Innovative Genetics S.L. is a biotechnology company located in the Parc Cientific de Barcelona whose objective is to develop technologies

for the characterization of rare circulating cells in order to provide relevant information for the diagnosis, treatment and/or monitoring of patients.

The

company was founded in 2019 by Versan Biotech Investments and Conei International Company of Investments.

Bioliquid's business model is based on commercializing a new service that can solve the limitations found in this field, with the first two projects

focused on the isolation of breast cancer tumor cells and circulating fetal cells. The service begins with the extraction of blood from the patient and
its

introduction into a medical device that will isolate the cells of interest. After sequencing using third generation techniques and the application of
proprietary algorithms to obtain the results, the report will be sent to the medical team for diagnosis, prognosis and/or monitoring of the patient.
Bioliquid's long-term research and development strategy aims to improve the prognosis, diagnosis and monitoring of other diseases in

which rare and low-concentration cells in liquid biopsies play a critical role. The company's innovation model is to generate knowledge about
technology for prenatal diagnosis, develop it, and finally market the service to hospitals and medical centers.
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- UNIVERSITAT  Universitat Politecnica de Catalunya

—> PROGRAMA DE DOCTORAT Enginyeria Mécanica, Fluids i Aeronautica
INVESTIGADOR/A ICREA BENEFICIARI D'UN AJUTERC [l GRUPDERECERCASGR
— CODISGR 00604 —> NOMDEL GRUPDE RECERCA  CatMech

— DIRECTOR/ADETESI  Jasmina Casals Terré

—> CENTRE DE RECERCA (SIESCAU)  Escola Superior d'Enginyeries Industrial, Aeroespacial i Audiovisual de Terrassa
> ADREGA ELECTRONICA > TELEFON

- ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
C/Colom 7-11

> CODIPOSTAL 08022 - POBLACIO Terrassa - PAGINAWEB  https://doctorat.upc.edu/ca/prc

Breuresum del projecte de recerca, que indiqui si hi ha altres entitats o centres participants, amb 'extensié maxima del requadre,
mitjancant el qual el candidat puguiidentificar si es tracta d'un projecte del seuinterés.

Rare cell populations are the ones that are present are cell populations are the ones that are present in huge background cell populations at
extremely low abundances. Some rare cell types, such as fetal cells in maternal blood and circulating tumor cells (CTCs), offer insightful analytical
data and early identification that may one day replace invasive diagnostic techniques. It can be difficult to isolate rare cells because of their low
abundance in circulation. For instance, fetal cells can be even rarer than CTCs, which have an abundance of only one in a billion blood cells. Rare
cells have traditionally been obtained using enrichment techniques like filtration and magnetic bead selection. These techniques, however, cannot
extract pure populations of rare cell types. High efficiency and sensitivity are crucial for the successful isolation of rare cells.

The techniques used nowadays for detecting disease on prenatal are through the detection of cfDNA (circulating free DNA) or with invasive
methods such amniocentesis, which consists in introducing a needle into the amniotic sac and extract the amniotic fluid to assess genetic
information of the fetus. Both of the test has serious limitations: amniocentesis offers the whole genetical load but it is an invasive method with a risk
of miscarrying of 1%, while the analysis of cfDNA is only useful for detection of certain trisomy's or monosomies, but not helpful for the detection of
monogenic diseases. Regarding breast cancer tumors, the detection of CTCs may help to characterize initiation of metastasis and monitored the
disease in a minimal invasive-real time manner. Currently, the method to assess the tumor is based on tumor biopsy which is an invasive technique.

A microfluidic device can overcome these presently limitations, as a non-invasive diagnostic tool from a blood sample (liquid biopsy). The objective of
this project is to develop a microfluidic device which can separate the rare cells with high purity and sensitivity directly from a liquid biopsy. This
innovation could have a significant impact on personalized medicine and the health industry.

Additionally, the innovative strategy, apart from liquid biopsy, is to introduce a magnet component which will help to separate the rare cells
quicker, precisely and effectively even though the concentration is low. For this purpose, it will be needed to do the mathematical modelling of the
blood flow in a magnetic. Once we define the mathematical method, we will be able to construct the microfluidic device accordingly, thanks to
Solidworks CAD. The next step is to make simulations of the new design with the biofluids we are going to use, henceforth, to have a statistical
support system when it comes to design the protocol. This microfluidic device will be 3D printed because it is more accurate than the
microfabrication techniques used nowadays. While doing the simulations, we will also start testing the chip with blood from pregnant women and
finding the correct range of values to use during the experiment so it can be optimized. The data analysis will be through the sensors of flow rate and
other types within the microfluidic system and after the separation, it will be analyzed by flow cytometry to make sure that we have obtained the rare
cells.

The anticipated outcome of the project is expected to isolate these rare cells in a miniaturized microfluidic device, using the bare minimum of blood
volume sample, easy to reproduce, portable and with a user-friendly interface for using without the need to be an expert technician. As a result, this
potential contribution would help to determine which is the best treatment that suits the patient's needs. Bringing precise medicine into the clinics
could be translated into a better patient's response to the treatment.

The timeline of this project is approximately 4 years. The first year will focus on optimizing the microfluidic device and magnets by creating the
adequate mathematical model applying the novel magnet strategy, and trying to find the correct experimental value ranges which can work with
blood samples. During the second year, the design of the microfluidic chip will be adapted for manufacturing and it will be tested with clinical
samples for its validation. During the third year, a prototype of the medical device will be obtained. The software and the hardware will be designed
and all the components of the new medical device,such as the magnet and electronics will be assembled into a unique system. Finally, during the
fourth and last year, the beta-prototype of the medical device will be tested in the clinics to evaluate its performance in the real clinical setting.

The resources required for conducting this research will be provided by an Eurostars grant, collaboration with UPC Terrassa and Anima, an
international product designer. In addition, Bioliquid is situated in Parc Cientific de Barcelona, where all required equipment for the experiments is
available.

Overall, we aim to introduce personalized medicine into the health system and help the research field by isolating and studying rare cells, which will
help the monitoring and/or improving of patient's treatments thanks to the early and non-invasive new diagnostic tool
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Descripcid dels requisits minims i valorables, quant a titulacid, idiomes i experiéncia, que seran més valorats en els candidats.
Entots els apartats cal fer referéncia a si és un requisit minim o valorable.

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

Master's Degree in Biomedical Engineering
Bachelor's Degree in Biomedical Engineering

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

- IDIOMES - EXPERIENCIA PROFESSIONAL D'INTERES
Catalan Fluid mechanics and magnetic
Spanish Python
English Solidworks CAD

—-> ALTRES

In addition to this academic profile, certain personal characteristics are considered important, such as interest in the
research projects developed in the program, critical and analytical capacity, initiative, perseverance and persistence in
work, and having the ability to work in a team and to communicate properly orally and in writing.

L’ element essencial del Pla de Doctorats Industrials és un projecte de doctorat industrial, és a dir, un projecte de recerca estratégic
d'una empresa, on el doctorand/a desenvolupara la seva formacid investigadora, en col-laboracié amb un organisme de recerca, i que
seraobjecte d’'una tesi doctoral.

La Generalitat de Catalunya dona suport economic a aquests projectes mitjangant 2 modalitats, ateses algunes caracteristiques en
Uexecucid del projecte:

a. Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.
b. Projectes de doctorat industrial amb ajut especific.

e Latesidoctoral es desenvolupara en el marc d'un convenide col-laboracié entre U'entitat o entitats de l'entorn empresariali l'entitat o
entitats de l'entorn académic (sempre ha d’haver-hi una universitat catalana), que ha de ser vigent durant els 3 anys de durada del
periode d’execucié del projecte.

e Eldoctorand/a disposara d’un director/a de tesi vinculat l'organisme de recerca sol-licitant i d'una persona responsable designada
per l'empresasollicitant (tutor/a).

o Laseleccid de la persona candidata es realitzara conjuntament entre les parts signants del conveni de col-laboracié. En tot cas, la
persona candidata ha de ser acceptada i admesa en el programa de doctorat de la universitat corresponent.

e Lapersona candidata ha de tenir una nota mitjana de lexpedient 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.

e Eldirector/ade tesihade 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).

e Ladedicacié del doctorand/a al projecte de recerca es distribuira entre els dos entorns.

o Eldoctorand/a participara en programes formatius en competéncies especifiques relacionades amb el lideratge, la coordinacidila
gestid de projectes d'R+D+l; latransferéncia de resultats de recerca; el desenvolupament de noves empreses, i la propietat
intel-lectualiindustrial, entre altres materies rellevants.

e Eldoctorand/a disposara d’'unaassignacié anual (borsa del doctorand/a) financada per la Generalitat de Catalunya i acumulable per
un periode de 3 anys. La finalitat és cobrir les despeses de matricula, mobilitat, formacid i publicaci6 d’articles del doctorand/a.

o Totes les tesis llegides en el marc del Pla de doctorats industrials rebran lamencié de doctorat industrial. Els tutors i tutores a
Uentorn empresarial, aixi com els directors i directores de tesi participants rebran un reconeixement per la seva participacio al Pla.
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DADES DE LA PERSONA SOL-LICITANT

—> NOM|COGNOMS DE L'ESTUDIANT > NIF
- ADREGA 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 0 EQUIVALENT L'EXPEDIENT (EscALA1a10)
- NOMBRE DE CREDITS (ECTS) del —->NOTA MITJANA DE
MASTER UNIVERSITARI L'EXPEDIENT (ESCALA 1a 10)
— IDIOMES. EN EL CAS DE DISPOSAR D'UN CERTIFICAT - EXPERIENCIA PROFESSIONAL

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

Espaiperincloure lesmotivacionsilinterés personalen el projecte, amb l'extensié maxima del requadre.

PROTECCIO 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 missi6 realitzada en interés public, U'exercici de poders piblics conferit al R ble o el i 1t d’una obli

i6 legal o; el i de linteressat en el cas de sollicitar-lo, consentiment que
podra ser retirat en qualsevol moment.

Conservacid 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, supressid, 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 Proteccié de Dades. En cas de di mitat amb el tr , també té el dret de presentar una reclamacié davant 'Autoritat Catalana de Proteccié de Dades.

Destinataris. Empresa i universitat/or i de recercai s del Projecte de Recerca per a la valoracid 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.recerca@gencat.cat -doctoratsindustrials.gencat.cat

Enviamentelectronicd'unacopia signadaala bistia de correu del Pla de Doctorats Industrials:doctorats.industrials.recerca@gencat.cat
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