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Annex 1 

 

Call for applications for the award of 1 grant for the performance of research activities at the University of 
Udine on the topic "Indole-based conductive and biocompatible adhesives promoting electric charge 
transfer along nervous damaged components: structural and immunohistochemical investigations on 
neural cells and glial cells” SSD: BIOS-13/A (principal investigator, Ortolani Fulvia) 
 
Research grant funded by the resources of the project PRIN 2022 - Prot. n. 2022EM9P43 

 

 

Art. 1 

A selection proceeding is hereby announced for the award of 1 research grant at the University of Udine for the 

performance of the research activity identified in Annex A, which forms an integral and substantial part of this call. 

The research grant is linked to the research project on which it is based and is subject to the corresponding 

financial coverage. 

 

The grant may be renewed with the winner in accordance with the provisions of Article 22 of Law no. 240 of 30 

December 2010 (in the text prior to Leg. Decree no. 36 of 30 April 2022, converted with amendments by Law no. 

79 of 29 June 2022) and the Regulations of the University of Udine for the awarding of research grants issued by 

Rector's Decree no. 182 of 31 March 2021, in the presence of a positive assessment by the scientific supervisor of 

the activity carried out by the research fellow, adequate scientific justification and related financial coverage, within 

the limits set out in Article 3, letters b) and c) below. 

 

The research grant does not entitle the successful candidate to any rights as regards access to University roles. 

 

Any personal communication to candidates relating to this selection will be sent exclusively to the email address 

indicated in the application form. 
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Art. 2 

The activities covered by the research grant referred to in this call for competition and the admission requirements 

are indicated and described in Annex A. Failure to meet the admission requirements at the time of applying shall 

result in the exclusion of the candidate from the selection process. 

 

Possession of a PhD qualification or equivalent qualification obtained abroad or, for the sectors concerned only, of 

a medical specialisation qualification accompanied by an adequate scientific production, constitutes a preferential 

requirement for the awarding of the grant envisaged for this selection, if it has not been mentioned as an 

admission requirement. 

 

The Selection Board shall assess, for the sole purpose of admission to the competition, the suitability of any 

qualification obtained abroad, without prejudice to the assessment of the medical specialisation qualification to 

which Article 38, paragraph 3.1 of Legislative Decree 165/2001, as amended, and the relevant Community 

regulations apply. 

 

The Board assesses the qualification obtained abroad based on the relevant documentation enclosed with the 

application to take part in the selection and may exclude the candidate if the submitted documentation does not 

provide sufficient elements for the assessment. 

Candidates are therefore invited to enclose all documentation in their possession relating to their qualifications in 

order to provide the Board with sufficient elements to assess their position. 

 

Candidates are admitted to the selection process subject to a reservation and their exclusion, for failure to meet 

the requirements, may be ordered at any time by reasoned decision. 

 

Art. 3 

The research grant referred to in this call cannot be awarded to the following subjects: 

a) Employees of Universities and the entities referred to in Article 22(1) of Law no. 240 of 30 December 2010 (in 

the text prior to Leg. Decree no. 36 of 30 April 2022, converted with amendments by Law no. 79 of 29 June 

2022). 

b) Recipients of previous research grants pursuant to Law no. 240 of 30 December 2010, for the maximum period 

allowed by the regulations, excluding the period in which the grant was received in conjunction with a PhD, up 

to the legal duration of the relevant course. 

c) Those who have already been awarded research grants and fixed-term researcher contracts pursuant to Law 

no. 240 of 30 December 2010 for a total of 12 years, even if not consecutive. 

d) Those who have a degree of kinship or relationship, up to and including the fourth degree, with: 

- The Rector, the Director General or a member of the Board of Directors of the University of Udine. 

- The principal investigator or a professor/researcher belonging to the department or structure of interest 

where the research grant activity takes place. 

 

The research grant referred to in this call cannot be cumulated with the following: 

a) Awarded scholarships of any kind, except those granted by national or foreign institutions useful for 

supplementing, by means of stays abroad, the fellow's training or research activities. 

b) Other research grants. 
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c) Employment relationships, even if part-time, without prejudice to the provisions of the regulations for 

employees of public administrations. 

 

The grant referred to in this call is also incompatible with simultaneous attendance of degree courses, master's 

degrees, and PhDs with scholarships and medical specialisation, in Italy and abroad. 

 

Persons who have been convicted of a criminal offence resulting in disqualification from holding public office or 

inability to contract with the public administration as a secondary penalty are not eligible for selection. 

 

Art. 4 

Applicants must submit, in the manner described in Article 5 below, the application to take part in the selection, 

duly signed in handwritten or digital form. An application without a signature will result in the exclusion of the 

candidate, except in the case of access through the use of the Public Digital Identity System (SPID) in which case 

the signature will not be necessary. 

The application must be uploaded in its entirety (i.e., every page), otherwise the applicant will be excluded from 

the selection. 

 

Applicants must enclose the following with their application for participation in the selection, under penalty of 

exclusion: 

1. The professional scientific curriculum vitae in Italian or English or one of the additional languages, if any, 

indicated in Annex A, highlighting the candidate's aptitude for carrying out and implementing the research 

programme. 

2. Copy of valid identity document or other identification document. Citizens of non-EU countries must enclose a 

copy of their passport. 

3. Limited to citizens of non-EU states residing or authorised to reside in Italy, a copy of their residence permit or 

authorisation to reside in Italy. 

4. For candidates who cannot provide a self-certification under the conditions set out below, documentation 

proving possession of the academic qualification required for admission to the selection. Possession of a 

higher academic qualification does not exempt the candidate from producing such documentation, which, if 

missing, will result in exclusion: 

▪ Candidates who are Italian citizens or citizens of a European Union Member State must submit a 

declaration in lieu of certification and, if necessary, a notarial deed regarding the academic qualification 

needed for admission (indicating the academic qualification, the academic institution awarding the 

qualification, the year it was awarded and the mark obtained) and the publications and other qualifications 

held, indicating for each one all the identification details necessary for the Board's assessment. The 

application for participation counts as a declaration in lieu of certification of the declared academic 

qualification. If the subject matter of the declaration is not clearly identified in terms of its nature, duration, 

time setting and institution concerned, the selection board will disregard it. The Administration reserves the 

right to carry out appropriate checks on the truthfulness of the content of the declarations made; in the 

event of a false declaration, the provisions of Article 76 of Presidential Decree no. 445/2000 and Articles 

483, 485, and 486 of the Italian Criminal Code shall apply. The University will not take into account any 

certificates attached by candidates who are Italian citizens or citizens of a state belonging to the European 

Union. 
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▪ Citizens of a non-European Union State must submit documents and qualifications in Italian or English or 

one of the additional languages, if any, indicated in Annex A, under penalty of exclusion from the selection 

or, as the case may be, non-assessment. 

Documents and titles, originally in a different language, must be accompanied by a translation, made by the 

candidate under his or her responsibility, into Italian or English or any other language indicated in Appendix 

A. With reference to the dissertation only, the translation may be limited to an extended abstract. 

▪ Citizens of a non-EU State regularly residing in Italy may use declarations in lieu of certification only in 

respect of states, personal qualities or facts that can be certified or attested to by Italian public bodies, 

without prejudice to the special provisions contained in the laws and regulations governing immigration and 

the status of foreigners. 

▪ Citizens of non-EU states authorised to reside in Italy may use the aforementioned declarations in 

cases where they are produced pursuant to international conventions between Italy and the declarant's 

country of origin. 

 

Applicants may also enclose with their application for assessment purposes their publications and any other 

qualification deemed useful to prove their qualification in relation to the research programme described in Annex A 

and to certify any research activity carried out in public and/or private entities (with the indication of the starting 

date and duration). The submission modalities are similar to those indicated in point 4 of the previous paragraph. 

 

Only the qualifications possessed by the candidate on the date of submission of the application for selection and 

presented in accordance with Article 5 will be assessed. 

 

Any exclusion from the selection procedure due to lack of eligibility requirements, absence of mandatory 

documents, failure to sign the application to take part in the selection or submission of the application in a manner 

other than that provided for in this call will be communicated to the parties concerned exclusively by email to the 

email address indicated in the application to take part in the selection. 

 

Art. 5 

Registration for this selection will begin on July 18, 2024 at 2:00 pm (Italian time) and will end on August 5, 2024 

at 2:00 pm (Italian time). 

 

The application to take part in the selection must be completed, under penalty of exclusion, using the appropriate 

online procedure, available at https://pica.cineca.it/. 

For those who do not already have a user account, the procedure involves a registration phase for the applicant, 

and a subsequent phase for completing the application online. 

 

Once completed, the application must be signed in the manner (handwritten signature, with attached identity 

document, or digital signature) described in the online procedure, under penalty of exclusion from the selection. 

The application does not have to be signed if the above-mentioned online procedure is accessed using the 

Sistema Pubblico di Identità Digitale (SPID - Digital ID Public System). In the case of a handwritten signature, the 

applicant must upload the application to the system in its entirety. The information entered in the application form 

shall constitute a declaration in lieu of certification and affidavit, pursuant to Articles 46 and 47 of Presidential 

Decree no. 445/2000. 

 

https://pica.cineca.it/
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The qualifications referred to in Article 4 must be attached to the application in .pdf format. Individual files, in .pdf 

format, may not exceed 30MB in size. 

It is not permitted to submit attachments to the application in the form of links to files residing on "online 

storage/file sharing" services or web pages. Reference may not be made to documents or publications submitted 

to this or other administrations or documents attached to the application for participation in another selection 

procedure. 

 

The application for participation in the selection is automatically sent to the University of Udine with the final 

closure of the online procedure. 

 

The University Administration: 

- accepts no liability if it is impossible to read the submitted documentation in electronic format due to damaged 

files; 

- does not accept or take into consideration qualifications or documents received in paper form or by any other 

means than those specified in this article. 

 

The Administration accepts no liability in the event of incorrect indication by the candidate of his/her email address 

or in the event of failure or delay in communicating a change in the email address indicated in the application, nor 

for any digital transmission errors attributable to third parties, unforeseeable circumstances or force majeure. 

 

Applicants are advised not to wait until the last few days before the deadline to submit their application. The 

University accepts no liability for any malfunctions due to technical problems and/or overloading of the 

communication line and/or application systems. 

 

Art. 6 

The selection test takes place according to the modalities set out in Annex A. 

 

The test will aim to ascertain the candidates' preparation, experience and research aptitude. It will consist of an 

assessment of the professional scientific curriculum, publications and titles submitted, and an interview, where 

applicable. 

 

Failure of the candidate to attend the interview will be considered as withdrawal from the selection, whatever the 

cause. 

 

Candidates who intend to avail themselves of the benefits provided for by Article 20 of Law no. 104 of 1992 (need 

for assistance, possible use of additional time for the performance of examination tests) in relation to their disability 

situation, must declare this and accompany the application with appropriate medical certification in order to allow 

the Administration to prepare in time the means and tools to guarantee the statutory benefits; failure to submit the 

medical certification exempts the Administration from any obligation in this regard. 
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Art. 7 

The Competition Selection Board is identified in Annex A to this call, of which it forms an integral part. 

At its first meeting, the Board appoints the Chairperson and the Secretary taking the minutes, and establishes the 

criteria and procedures for assessing the qualifications and the interview, where applicable. 

 

The results of the assessment must be made known to the parties concerned at the interview, where provided for. 

 

The Board can attribute to the selection a total number of 100 points (one hundred hundredths). 

At the end of its work, the Board formulates the overall merit list based on the total marks obtained by each 

candidate and draws up the minutes of the competition operations. 

 

The grant may be awarded, subject to the ranking list, to candidates who have obtained a minimum overall mark of 

70/100 (seventy hundredths). 

 

The Board's judgement is final on the merits. 

 

The ranking list will be made public exclusively by publication on the University's official notice board; the outcome 

of the assessment will not be the subject of personal communication to candidates. 

 

Those who do not declare their acceptance of the research grant and do not present themselves at the structure 

where the research activities are to be carried out to sign the contract by the deadline communicated by the same 

to the email address indicated by the candidate in the application shall forfeit their right to the research grant, 

except for health reasons or reasons of force majeure duly documented and promptly notified. 

 

Candidates holding qualifications obtained abroad, if successful, must submit the following, if not already attached 

to the application: 

▪ For degrees issued by a country that is a party to the Lisbon Convention (https://www.enic-naric.net/), 

the following documentation: 

- Supplement Diploma or similar certificate in English issued by the competent University. 

- "Certificate of Verification of Foreign Qualification - CIMEA" issued by CIMEA (Centre for Information on 

Academic Mobility and Equivalences) via the "diplome" service at https://cimea.diplo-

me.eu/udine/#/auth/login 

▪ For degrees issued by a country not party to the Lisbon Convention (https://www.enic-naric.net/), one 

of the following options: 

- Declaration of the on-site value of the qualification held and the certificate relating to the qualification with 

examinations and grades. The certificate in a language other than Italian or English must be accompanied by 

an official translation into one of those languages (certified by the competent diplomatic-consular authority or 

sworn at a court in Italy). 

- "Certificate of Comparability and Verification of Foreign Qualifications - CIMEA" issued by CIMEA (Centre for 

Information on Academic Mobility and Equivalences) via the "diplome" service at https://cimea.diplo-

me.eu/udine/#/auth/login 

 

 

 

https://cimea.diplo-me.eu/udine/%23/auth/login
https://cimea.diplo-me.eu/udine/%23/auth/login
https://cimea.diplo-me.eu/udine/%23/auth/login
https://cimea.diplo-me.eu/udine/%23/auth/login
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If the aforementioned documentation is not available at the time of the conclusion of the contract, the candidate 

must prove that he or she has requested it and submit it as soon as possible; if it is not submitted within six 

months of the start of the contract, the candidate will forfeit the contract and will be required to repay any related 

sums received to date. 

 

Art. 8 

The research activity cannot be started before the contract defining the terms of the collaboration is signed. 

 

The activity covered by the research grant must have the following characteristics: 

a) Be carried out in the context of the research programme covered by the grant and not be a purely technical 

support to the same. 

b) Close connection with the implementation of the research programme that is the subject of the relationship with 

the winner. 

c) Having a continuous and in any case temporally defined character, not merely occasional, and in coordination 

with the overall activity of the University. 

d) Performance in a condition of autonomy, within the sole limits of the programme prepared by the Head of the 

same, without predetermined working hours. 

 

The research fellow is obliged to submit a detailed written report on the work carried out and the results achieved, 

together with the opinion of the scientific supervisor, to the reference structure within the deadlines laid down in 

the contract. The research fellow will also have to submit interim reports and time sheets if requested by the 

reference structure and/or the scientific supervisor. 

 

The research fellow is bound to strict confidentiality regarding the data and information to which he/she becomes 

privy in the course of his/her research activity. At the request of the scientific coordinator, he/she will be required to 

sign an appropriate confidentiality agreement. 

The industrial property rights to the results obtained by the research fellow in the performance of the research 

activity belong exclusively to the University, without prejudice to the moral right of the research fellow to be 

recognised as an author or inventor. 

 

The University reserves the right to revoke this call for competition for reasons of public interest, should the 

research project and/or the financial backing on which the research grant is based cease to exist. Should these 

causes arise after the contract has been signed, the University may terminate the contract without notice. 

 

Art. 9 

The following apply to the grant under this call: 

- On tax matters, the provisions of Article 4 of Law no. 476 of 13 August 1984, as amended. 

- On social security matters, the provisions of Article 2(26) et seq. of Law no. 335 of 8 August 1995, as amended. 

- On compulsory maternity leave, the provisions of the Ministerial Decree of 12 July 2007. 

- On sick leave, the provisions of Article 1(788) of Law No 296 of 27 December 2006, as amended. 
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During the period of compulsory maternity leave, the allowance paid by INPS pursuant to Article 5 of the 

Ministerial Decree of 12 July 2007 is supplemented by the University up to the full amount of the research grant. 

 

The grant will be paid in monthly instalments in arrears. 

 

Art. 10 

The data collected as part of the procedure referred to in Article 5 is necessary for the proper management of the 

selection procedure, for the possible subsequent management of the research grant and purposes related to the 

management of the services provided by the University. The University of Udine is the Data Controller. At any 

time, the data subject may request access, rectification and, compatibly with the institutional purposes of the 

University, cancellation and restriction of processing or may object to the processing of his/her data. He/she can 

always lodge a complaint with the Italian Data Protection Authority. The full information is available on the 

University of Udine website in the “Privacy” section accessible from the home page www.uniud.it Direct Link: 

https://www.uniud.it/it/it/pagine-speciali/guida/privacy 

 

Art. 11 

For any matters not expressly mentioned in this call, reference is made to the relevant regulations in force cited in 

the introduction and to the "Internal regulations for the award of research grants pursuant to Law no. 240 of 30 

December 2010" of the University of Udine issued by Rector's Decree no. 182 of 31 March 2021. 

 

Art. 12 

The official in charge of the proceeding is Dr. Sandra Salvador, Head of the Research Services Area of the 

University of Udine. 

 

The reference office at the University of Udine is the “Area Servizi per la Ricerca - Ufficio Formazione per la 

Ricerca”, Via Mantica 31 - 33100 Udine. 

 

To request information on the call, please complete the following form available on the University of Udine website: 

https://helpdesk.uniud.it/SubmitSR.jsp?type=req&accountId=universityofudine&populateSR_id=42105 

 

http://www.uniud.it/
https://www.uniud.it/it/it/pagine-speciali/guida/privacy
https://helpdesk.uniud.it/SubmitSR.jsp?type=req&accountId=universityofudine&populateSR_id=42105


 

 

RESEARCH SERVICES AREA 

Research Education Office 

Area manager: Sandra Salvador 

Person in charge of the proceedings: Sandra Salvador 

Drafter of the proceedings: Francesca Mion 

 

DECRETO 
RETTORALE 

Annex A 
 
Responsabile scientifico della ricerca / Principal investigator: 
 
Nome e cognome / Name and surname: Fulvia Ortolani 
Qualifica / Position: Professoressa Associata / Associate Professor 
Dipartimento / Department: Medicina (DMED) / Medicine 
Area MUR / Research field: 05 - Scienze biologiche 
Settore concorsuale e Settore scientifico disciplinare / Scientific sector: 05/BIOS-13; BIOS-13/A – Istologia ed 
embriologia umana 
 
Titolo dell’assegno di ricerca / Topic of the research fellowship “assegno di ricerca”: 
I bandi sono consultabili dal sito dell’Ateneo, del MUR e di Euraxess / The calls are available on the University, MUR and Euraxess 
websites 

 
Testo in italiano: 

Adesivi conduttivi e biocompatibili a base indolica in grado di favorire il trasferimento di carica elettrica lungo 
componenti nervose soggette a lesioni: indagini strutturali e immunoistochimiche su cellule nervose e cellule gliali. 
 
Text in English: 

Indole-based conductive and biocompatible adhesives promoting electric charge transfer along nervous damaged 
components: structural and immunohistochemical investigations on neural cells and glial cells. 
 
Obiettivi previsti e risultati attesi del programma di ricerca in cui si colloca l’attività dell’assegnista di 
ricerca / Foreseen objectives and results of the research programme performed by the research fellow 
“assegnista di ricerca”: 
I bandi sono consultabili dal sito dell’Ateneo, del MUR e di Euraxess / The calls are available on the University, MUR and Euraxess 
websites 

 
Testo in italiano: 

La medicina bioelettronica, avvalendosi del posizionamento o l’impianto di dispositivi microelettromeccanici nelle 
componenti del sistema nervoso, è una strategia interventistica emergente e molto interessante per alleviare le 
conseguenze di svariati disturbi neurologici. Tuttavia, la distanza e la scarsa aderenza delle attuali interfacce 
elettroniche ai substrati neurali inficiano sia la forza che la qualità dei segnali e causano un rapido decadimento 
nel trasferimento delle cariche elettriche. Ad oggi, i tentativi di ricollegare strutture nervose o di integrare interfacce 
bioelettroniche neurali non consentono ancora di ripristinare in modo ottimale la conduzione degli input. 
Il presente progetto ha lo scopo di creare un biomateriale conduttivo e adesivo di nuova concezione che possa 
essere in grado di ridurre la distanza tra componenti nervose disconnesse o reciproca o rispetto a interfacce 
elettroniche, ripristinando così un trasferimento di carica ottimale. Per vincere questa sfida, l’interfaccia neurale 
ideale dovrà creare stretti contatti con le membrane cellulari e consentire, in modo efficace, un trasferimento di 
carica a lungo termine dagli ioni nei tessuti viventi agli elettroni nell’elettrodo. Nel complesso, ciò potrebbe essere 
ottenibile (i) riducendo al massimo grado possibile la distanza tra le estremità opposte interagenti; (ii) aumentando 
la forza di adesione degli elementi cellulari ai materiali elettricamente conduttivi e (iii) eliminando lo strato 
interposto di fluido extracellulare. 
Il nervo periferico può rappresentare un modello idoneo per esplorare la compatibilità del nuovo materiale con il 
tessuto nervoso in quanto può essere considerato come “un superfascio di fasci di assoni”, questi ultimi avvolti e 
riuniti dal tessuto connettivo costituente l’epinevrio, il perinevrio e l’endonevrio. Sezionato chirurgicamente, il nervo 
rappresenta un prototipo di due compartimenti separati di cavi conduttori orientati longitudinalmente che 
potrebbero essere ricollegati efficientemente in modo da ripristinare il flusso del segnale elettrico a livelli ottimali. 
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L’uso del nervo sciatico espiantato da ratti adulti è un modello consolidato e testato per lo studio della riparazione 
degli assoni dopo la resezione del nervo periferico. In questo studio verrà eseguita una variante del modello del 
nervo sciatico scegliendo il suo principale ramo terminale, ovvero il nervo tibiale. 
Attualmente, l'uso di materiali adesivi per la riparazione dei nervi periferici è raro in quanto nessuna delle colle 
disponibili è elettricamente conduttiva e quindi, se interposta tra due monconi nervosi, abolisce il trasferimento del 
segnale. Tuttavia, è stato suggerito l’uso di alcuni substrati elettrici conduttivi grazie alla loro elevata mobilità 
elettronica, come le polveri a base di carbonio e grafene. Inoltre, i poliindoli rappresentano un'interessante classe 
di eccellenti semiconduttori, ancora inesplorata per applicazioni biomediche. 
Lo scopo di questo progetto è esplorare un substrato adesivo e conduttivo innovativo per promuovere il 
trasferimento di carica tra le interfacce elettroniche e il tessuto nervoso o nel contesto del tessuto stesso. La 
conduzione elettrica sarà valutata sui nervi tibiali di ratti adulti in condizioni ex vivo e in vitro. Questi nervi verranno 
sottoposti a resezione chirurgica e, successivamente, i due monconi, prossimale e distale, verranno ricollegati 
attraverso un biomateriale innovativo. L’impianto si avvalerà di miscele originali composte da derivati dell’indolo di 
tipo Knoevenagel (KtI), non tossici e sintetizzati ad hoc, dispersi in colle biocompatibili resistenti all’acqua, 
anch’esse formulate ad hoc, con l’aspettativa di determinare la migliore combinazione. 
Verranno quindi eseguite registrazioni elettrofisiologiche in vitro e valutazioni comportamentali per convalidare i 
nuovi biomateriali conduttivi e adesivi. 
Poiché l'adesivo biocompatibile ideale deve preservare la struttura fisiologica del nervo e facilitare l'allineamento 
fasciale in maniera ottimale, consentendo la conduzione dell'input, i campioni dei monconi nervosi, prossimale e 
distale, ricollegati tramite le diverse miscele, verranno esaminati sia in microscopia ottica sia a trasmissione 
elettronica. In tal modo sarà possibile esaminare la distanza tra i monconi oltre a valutare il livello di allineamento 
degli assoni e il grado di infiltrazione al loro interno dei composti contenenti Ktl formulati. 
Nonostante le condizioni sfavorevoli dal punto di vista tecnico, verranno effettuati anche saggi immunoistochimici 
per visualizzare la persistenza di molecole di guida assonale (AGM), quali le Netrine, Semaforine ed Efrine a 
livello dei monconi nervosi ricollegati, rispetto a quelli non ricollegati. 
Saranno infine sviluppati ulteriori saggi per verificare la biocompatibilità dei diversi composti contenenti derivati dal 
Ktl con cellule gliali in coltura, considerando che esse ricoprono un ruolo principale sia nel metabolismo che nella 
riparazione degli assoni. In particolare, verranno eseguite analisi istologiche, immunoistochimiche, ultrastrutturali e 
citofluorimetriche per valutare la vitalità, la proliferazione e il differenziamento delle cellule di Schwann, proprio per 
il ruolo essenziale che esercitano nella crescita e nella rigenerazione degli assoni in vivo. 
 
Text in English: 

Bioelectronic medicine is an emerging and very attractive avenue to alleviate the consequences of several 
neurological disturbances, exploiting micro-electromechanical devices placed over or implanted into components 
of the nervous system. However, distance and poor adherence of current electronic interfaces to neural substrates 
affect both strength and quality of signals and cause a rapid decay in charge transfer. Indeed, current attempts to 
reconnect nerve structures or to integrate neural bioelectronic interfaces still do not allow to optimally restore input 
conduction, due to poor adherence to the surface of the nervous system components. The current project aims to 
design an innovative conductive and adhesive biomaterial that can be capable to reduce the distance between 
disconnected nervous components to each other or to electronic interfaces, thus restoring optimal charge transfer. 
In order to overcome this challenge, the ideal neural interface should create tight contacts with cell membranes 
and reliably allow a long-term charge transfer from ions in living tissues to electrons in the electrode. On the whole, 
this could be feasible (i) reducing the distance between the opposite interacting sides; (ii) increasing the 
adherence of cellular elements to electrically conductive materials and (iii) eliminating the interposed layer of 
extracellular fluid. 
A suitable experimental tool to explore the compatibility of the new material with the nervous tissue is the 
peripheral nerve, which can be considered as “a superbundle of bundles of axons”, these latter being enveloped 
and gathered together by the connective tissue components: epineurium, perineurium and endoneurium. When 
surgically transected, the nerve represents a prototype of two separated compartments of longitudinally oriented 
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conductive cables that could be reliably reconnected in such a way that an input flow is optimally restored. The 
sciatic nerve explanted from adult rats is a well-established and tested model for studying axon repair after 
peripheral nerve transection. In this study, a convenient variant of the sciatic nerve model will be performed 
choosing its main terminal branch, i.e., the tibial nerve. 
The adoption of adhesive materials for the repair of peripheral nerves remains uncommon because none of the 
glues is electrically conductive, abolishing signal transfer when interposed between two nerve stumps. 
Nonetheless, electrical conductive substrates have been suggested for their high electron mobility, as carbon- and 
graphene-based powders. In addition, polyindoles are an interesting class of excellent semiconductors, which is 
still unexplored for biomedical applications. 
The aim of this project is to explore an innovative conductive and adhesive substrate to promote charge transfer 
between electronic interfaces and neural tissue. Electrical conduction will be assessed on tibial nerves from adult 
rats in ex vivo and in vitro conditions. These nerves will be subjected to surgical transection and then the two 
proximal and distal stumps reconnected through an innovative biomaterial. The implant will exploit original 
mixtures of ad-hoc synthetized nontoxic Knoevenagel type indole (KtI) derivatives dispersed in biocompatible, 
water-resistant glues formulated ad hoc, with the expectation of finding the best combination. 
Electrophysiological in vitro recordings and behavioral assessments will be performed to validate the new 
conductive and adhesive biomaterials. 
Since the ideal biocompatible adhesive must preserve the physiological nerve architecture and facilitate optimal 
fascicular alignment, enabling input conduction, samples of nerve proximal and distal stumps reconnected through 
the different mixtures, the resulting gap between them will be examined microscopically and measured using both 
light and transmission electron microscopy, besides assessing the level of axon alignment and the degree of the 
infiltration of the final Ktl-derivative-containing compounds inside them. 
Although the unfavorable conditions from the technical standpoint, immunohistochemical assays will be also 
carried out to visualize the persistence of axon guidance molecules (AGMs), such as Netrins, Semaphorins, and 
Ephrins at level of the reconnected nervous stumps, compared with non-reconnected ones. 
Additional assays will be developed to check the biocompatibility of the different Ktl-derivative-containing 
compounds against cultured glial cells, considering the major role played by these cells in both axon metabolism 
and repair. In particular, histological, immunohistochemical, ultrastructural, and cytofluorimetry analyses will be 
performed to assess vitality, proliferation and differentiation of Schwann cell, because of their essential role in 
axon regeneration growth and in vivo. 
 
Struttura dell’Università di Udine presso la quale verrà sviluppata l’attività di ricerca / Department or other 
structure of the University of Udine where research activities will be carried out: 
 
Dipartimento di Medicina (DMED), Laboratorio di Istologia. / Department of Medicine, Histology Laboratory. 
 
Importo dell’assegno di ricerca (al lordo oneri carico assegnista) / Total grant gross for the research 
fellowship: 
 
€ 19.457,28 
 
Durata dell’assegno di ricerca / Duration of the research fellowship “assegno di ricerca”: 
 
12 mesi / months 
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Finanziamento / Financed by: 
 
La copertura finanziaria graverà sul progetto PRIN 2022 – “An indole-based conductive biocompatible adhesive to 
promote charge transfer among nerve structures”; Prot. n. 2022EM9P43. Decreto di finanziamento n. 1048 del 
14/07/2023 - Settore LS9. Codice CUP G53D23004020006. Ministero dell’Università e della Ricerca (Finanziato 
dall’Unione Europea, NextGenerationEU - M4C2 Inv. 1.1). 
 
Requisiti di ammissione / Minimum qualifications necessary: 
 
Possesso di un diploma di laurea vecchio ordinamento (ante decreto 3 novembre 1999 n. 509) o di laurea 
specialistica/magistrale (ex decreto 3 novembre 1999 n. 509 e decreto 22 ottobre 2004 n. 270) o titolo equivalente 
conseguito all’estero. / Possession of a University degree obtained before Decree n. 509 of 3 November 1999 or 
specialistic/Master’s degree (post decree n. 509 of 3 November 1999 and decree n. 270 of 22 October 2004) or 
equivalent degree obtained abroad. 
 
Modalità di presentazione della documentazione oggetto di valutazione / Arrangements for the submission 
of documents: 
 
La modalità di presentazione della documentazione oggetto di valutazione è specificata all’art. 4 del bando. / The 
way of presenting the documentation under evaluation is specified in art. 4 of the present notice. 
 
Ai fini valutativi, i candidati potranno presentare le pubblicazioni e ogni altro titolo ritenuto utile a comprovare la 
propria qualificazione in relazione al programma di ricerca descritto nell’Allegato A, nelle seguenti lingue: / For 
evaluation purposes, candidates may present publications and any other qualifications deemed useful to 
demonstrate their qualification in relation to the research program described in Attachment A, in the following 
languages: 
 
▪ Italiano / Italian 
▪ Inglese / English 
 
Procedura selettiva / Competition procedure: 
 
Valutazione per titoli e colloquio. / Evaluation of titles and oral exam. 
 

I risultati della valutazione dei titoli saranno resi noti agli interessati nel corso del colloquio. / The evaluation of the 

qualifications will be disclosed to candidates during the interview. 

 

Calendario del colloquio / 
Calendar of the oral exam 

Modalità / Modality In presenza / On site 

Data / Date 3 settembre / September 2024 

Ora / Time 14:00 / 2:00 pm (Italian time) 

Luogo / Place 

Aula convegni della sede di Piazzale Kolbe del 
Dipartimento di Medicina. / Conference room of the 
site of Piazzale Kolbe of the Department of 
Medicine. 

Piazzale M. Kolbe, 4 – 33100 Udine (UD) 
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Per sostenere il colloquio i candidati devono esibire un valido documento di riconoscimento. / Candidates must 
come to the interview with a valid identity document. 
 
Eventuali variazioni saranno rese note esclusivamente mediante pubblicazione all’albo ufficiale on line dell’Ateneo 
/ Any change will be made public solely through publication on the University web site 
http://web.uniud.it/ateneo/normativa/albo_ufficiale 
 
Commissione giudicatrice / Examining Board: 
 

Nome e Cognome Qualifica SSD Università 

Membri Effettivi / Permanent members    

Ortolani Fulvia PA BIOS-13/A Università degli Studi di Udine 

Bonetti Antonella RU BIOS-13/A Università degli Studi di Udine 

Carlomagno Simona RTD BIOS-13/A Università degli Studi di Udine 

Membri Supplenti / Temporary members    

Tell Gianluca PO BIOS-08/A Università degli Studi di Udine 

Antoniali Giulia PA BIOS-08/A Università degli Studi di Udine 

 

http://web.uniud.it/ateneo/normativa/albo_ufficiale

