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Selection for the conferment of a fellowship funded by Selection for the 
conferment of a fellowship funded by Chiesi Farmaceutici 

 
PhD course in Theory and Numerical Simulation of the Condensed Matter 

 
Project: Simulating therapeutic aerosol deposition in human and animal 

lung models 
 
● Requirements: 
 
SISSA welcomes applications from candidates with a strong interest in research, 
without limitations of age and nationality, who have completed, or are going to 
complete by 31st October 2026, their undergraduate studies of Master of Science/ 
Laurea Magistrale, in scientific subjects, with particular emphasis to mathematics, 
physics, fluid mechanics engineering, bio-engineering or medical engineering (see 
annex for further requirements) 
 

 
● Fellowships and other benefits: 
 
One fellowship for a maximum of 4 years of the the amount of € 16.242,96 
gross per year (about 12% tax) will be granted. 

 
Admitted students will be granted a one-time settlement allowance of € 500.00 

if they are domiciled in a country belonging to the European Union, and € 1,000.00 
if they are domiciled in non-European countries. 

 

• A contribution towards living expenses of the amount of €150,00 gross per 
month will be awarded to those who will present a registered rent contract 
in the Trieste province. 

• A “laptop contribution” up to € 400,00 may be granted upon request and 
presentation of the relevant invoice. 

• Students enrolled in the third/fourth year can request a contribution of up 
to € 1.000,00 for their access to training and/or to create a network of 
academic contacts to help them in their future career. 

• Non-EU students and EU students who are unable to extend their health 
coverage in Italy will be reimbursed for the costs incurred for the 
subscription of a private or public health insurance up to a maximum of 
€700.00 per year. 

• The contributions foreseen in the event of suspension due to illness, 
maternity/paternity and parental leave are regulated by art. 15 of the SISSA 
PhD Course Regulations. 
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● Online application: 
 

An online application must be filled and sent using the procedure available at 
the page https://pica.cineca.it/sissa/ by 13.00 hrs of 23rd February 2026 (CET) 

Candidates should upload the following documents in pdf format: 
- curriculum vitae; 
- a certificate of University examinations taken (with marks); 
- a final degree certificate; 
- If, at the time of application, candidates should not be yet in possession of 

a degree certificate, they can submit it at the time of the examination. 
European Union candidates can submit a personal declaration 
instead of the aforementioned certificates. 

- a copy of the diploma thesis (if any), or its abstract.  
 
At the end of the application, the candidate must print and sign the request 
for admission to the exams and send it using the procedure above. 
Subsequently, the names and institutional email addresses of up to two referees 
may also be indicated; they will receive a message requesting to upload a letter of 
recommendation on the same platform. This procedure must be completed no 
later than two days after the closing date of the announcement of the chosen 
course. 

 
Candidates with disabilities certified according to the law n. 104/1992 and 

subsequent modifications, and those diagnosed with Specific Learning Disorder 
certified according to the law n. 170/2010 and to the D.M. n. 5669 dated 
12/07/2011, can report their needs together with the submission of the admission 
application, within the deadline set by this announcement. 
 
● Selection Procedure: 
 

After the deadline of the announcement, the Selection Committee will evaluate 
the documentation produced by the candidates (curriculum vitae, transcripts, 
letters of recommendation, etc.). Candidates who have obtained a minimum 
score of 21/30 will be invited to take part in the interview which will be held 
remotely between 16 and 20 March 2026. 

To be considered eligible, candidates must pass all the phases (academic 
qualifications, and interview) with a minimum mark of 7/10 or equivalent. 

 
Interview by videoconference 
The candidate must be available on the day and at the time that will be notified 

by the Commission via e-mail. 
For identification purposes, and under penalty of exclusion from the selection 

process, each candidate is required to identify themselves by showing the same 
identity document already uploaded as an attachment to the application before the 
interview begins. 

Failure to give personal address, lack of internet connection, unavailability of 
the candidate at the expected day/time, or failure to show a valid identification 
document, shall be reason for exclusion from the selection process. 

https://pica.cineca.it/sissa/
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SISSA accepts no responsibility if technical reasons should prevent the proper 
conduct of the oral examination. 

 
 
● Admission: 
 
The first two candidates in the ranking list will be offered the position. If, for any 
reason, one should decline the offer or fail to comply with the requirements for 
taking up the position, the next in the classification list will be offered the position. 
 
Candidates admitted to the School will be notified by email and will be asked to be 
present at the School by 1 October, 2026. 
 
Failure to do so without a valid reason will result in the loss of the place and 
fellowship awarded. 

 
In order to be enrolled and to be awarded the fellowship, admitted candidates 
must pay a “Regional Tax” of the amount of € 120,00 - € 160,00 per year. 
Information can be retrieved at  http://www.ardis.fvg.it/ 

 
As per Legislative Decree 30.06.03 n.196, and of the European Regulation 
2016/679 (General Data Protection Regulation) all data given to this Administration 
will be processed only for purposes related to and instrumental to the present 
procedure, in compliance with the provisions in force. 
 
 

The Director 
Prof. Andrea Romanino 

{{ firma}} 
  

http://www.ardis.fvg.it/
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Simulating therapeutic aerosol deposition in human and animal lung 
models 

 
Delivering medications in and through the lungs of patients, in the form of inhaled 
aerosols, is a particularly challenging task as 260K years of natural selection made 
the lungs a very good filter for particles and droplets spanning several orders of 
magnitude in size [1]. The complexity comes from many different factors: the self-
affine (fractal) structure of the lung airways; the multi-phase nature of the air flow 
transporting solid particle or liquid droplets; the highly non-linear behaviour of the 
multi-phase flow; the multi scale nature of turbulence developing in the extra-
thoracic airways (mouth/nose, throat and trachea); the size of the aerosol particles 
spanning a large range, from mm to nm; the physical and chemical transformation 
taking place in and on the transported aerosol particles as they travel into the 
patient lungs.     
Mathematical modelling and numerical simulations proved to be good tools to help 
the design of novel drug products for inhalation. Their development poses 
interesting challenging to researchers interested in classical and statistical 
mechanics, bio-engineering and computational sciences [2]. Besides 
understanding and optimizing the design of new drug products, the possibility to 
create virtual patient lungs, aka lung digital twins, offers the interesting long-term 
perspective to replace long and expensive clinical trials with their in-silico 
counterpart. The same is true for toxicology and pharmacokinetic studies, if lung 
simulations could be extended to animal models (e.g. rodents of various kind such 
as mice, rats and guinea pigs) [3]. Through the PhD fellowship the candidate will 
contribute to: develop computational models of human and animal lungs starting 
from medical imaging data acquired on real patients and animals; apply realistic 
and physiological mechanical ventilation models to the generated virtual lungs; 
develop mathematical models of different lung pathologies to be applied to the 
generated virtual lungs; study therapeutical aerosol deposition in digital lung 
models through Monte Carlo deposition models and other stochastic/statistical 
methods [4].  
The ideal PhD candidate should have a master degree in mathematics, physics, 
fluid mechanics engineering, bio-engineering or medical engineering. Given the 
computational nature of the thesis programming skills and knowledge of C/C++ 
and Python are very welcome. Knowledge of parallel computing and some prior 
experience in running scientific computing in large high performance computing 
facilities are also a plus. A significant part of the thesis activities will be conducted 
in collaboration with Chiesi Farmaceutici, a pharmaceutical company with main 
R&D labs based in Parma, (Italy) [5]. The candidate will work in an international 
and muti-disciplinary environment with researchers in physics, engineering, 
medicine and pharmaceutical technology. A fluent English is necessary as well as 
the propension for team-working and communication. 
Interested candidates can send their CV or ask for more information through the 
email address a.benassi@chiesi.com. 
 
[1] Breath Taking, M.J.Stephen, Grove Press (2021) 
[2] The mechanics of inhaled pharmaceutical aerosols. W.H. Finlay, Academic 
Press (2001) 



 

 

 
 

Segreteria Didattica ed 
Allievi 
 
Via Bonomea, 265  
34136 Trieste – Italy 
T   +39 0403787111 
E   phd@sissa.it 
sissa.it 

[3] G.H. Spasov et al. Modeling and simulation of the human respiratory system 
Part 1: Computational fluid dynamics simulations and whole lung models, 
Inhalation Magazine (December 2024 issue) 
G.H. Spasov et al. Modeling and simulation of the human respiratory system Part 
2: Inhaler design, in vitro experiments and imaging, Inhalation Magazine (April 
2025 issue) 
[4] Spasov, G.H.; Cottini, C.; Benassi, A. A Monte Carlo-Based 3D Whole Lung 
Model for Aerosol Deposition Studies: Implementation and Validation, 
Bioengineering (2025), 12, 1092 
[5] https://www.chiesi.com/en/home/ 
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