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Welcome to AERC 2022 in Seville

Dear participants of the joint Annual European Rheology Conference (AERC 2022) and the
VIII Iberian Meeting on Rheology (IBEREO 2022), welcome to Spain and welcome to
Seville. This is the second European Rheology Conference held in the city of Seville. The
first one, the IV"™ European Rheology Conference, was held in 1994 and was an important
step towards the foundation of the European Rheology Society in 1996.

As you know, the pandemic forced us to postpone the conference which was previously
scheduled for April 2021. In addition, the threat of an uncontrolled expansion of the
outbreak of COVID 19 infections has been present all this time. This has largely
conditioned efforts to organize the conference.

We had to make a key decision about the format of the congress, at the height of the highest
incidence of the virus in the last outbreak. We were committed to carrying out oral
communications entirely in person, although conditioned by possible health restrictions. As
for the poster communications, we opted for an asynchronous virtual format, with the aim
of minimizing overcrowding, which has led us to cope with changes with respect to the
AERC:s prior to the pandemic.

We want to thank all the attendees for the enthusiasm shown in the conference and,
especially, for the patience and effort made to adapt to all the constraints that have arisen.

The scientific program consists of 3 plenary lectures, 11 symposia for oral communications
and more than 150 poster communications. Professor Jeffrey Morris, as the 2022
Weissenberg Awardee, will present the opening plenary lecture. The other two plenary
lectures will be given by Professor Gareth McKinley and Professor Annie Colin. The 267
oral presentations, 14 of which are keynote lectures, have been distributed in 6 parallel
sessions. Poster communications can be viewed asynchronously before or during the
conference.

On behalf of the AERC2022 Organizing Committee, we would like to pay a special tribute
to one of our colleagues and dear friends, Professor Lionel Choplin, who passed away
unexpectedly in November 2021. In addition to his significant contributions to the field of
rheology, Lionel actively contributed to the 4th ERC held in Seville in 1994, organizing the
symposium on Industrial Rheology. Therefore, we would like to dedicate the symposium on
rheology and industrial processing to honor the memory of Professor Lionel Choplin.

The AERC 2022 aims to cover all the fields where rheology is relevant for the advancement
of scientific knowledge and technology. Ranging from the topics of more academic interest
to a variety of industrial applications, it also seeks to contribute to tackling the issues of
sustainable development and societal welfare, in consonance with the motto of the congress:
Transdisciplinary Rheology, a bridge to sustainable progress and welfare.

We would like to express our gratitude to all the conference sponsors for helping us make
this conference an outstanding event. In addition, we would like to pay special thanks to the
organizers of the symposiums, for their generous and relevant work, as well as to all the
participants who are undoubtedly contributing to make the AERC2022 a conference of
great scientific success.

Welcome, enjoy the AERC 2022 Conference and your stay in Seville!

Antonio Guerrero and Teresa Cidade
for the AERC 2022 Organizing Committee
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ESR President Address

Dear Members of the European Society of Rheology,

with a great emotion I welcome you back to an in-person conference of the European Society of
Rheology. The last years were characterized by the Covid-19 pandemic that first forced the
rheology international community to postpone the International Congress on Rheology
(ICR2020) for a few months and then to run it online.

As European Society of Rheology we also had to face the pandemic and indeed the 14™ Annual
Rheology Conference, first scheduled in Seville, became a virtual Conference in cyberspace
(AERC2021). I am personally very grateful to the organizers of AERC 2021 (Roland Kadar and
Mats Stading) for having made possible to keep the frequency of our annual meetings
unchanged. The same gratitude is deserved to the organizers of the 15" Annual Rheology
Conference for their prompt reaction to all the difficulties we faced and for their flexibility to
modify the plans already organized so to meet the new requirements imposed by the Covid-19
pandemic in a way to allow us to meet again in-person.

Difficulties never come alone and indeed while I am writing this welcome letter, we are living a
horrible war within Europe. We are not insensitive to this, and all our thoughts are addressed to
people who are suffering, without distinction of nationality. We believe that the European
community, whatever it may be, political or scientific, is founded on peace and so the European
Society of Rheology firmly condemns war.

However, science is free, it makes people free, and freedom promotes peace. So,
welcome to Seville and to the Annual European Rheology Conference 2022 (AERC 2022)!

We are looking forward to an exciting scientific program, which will certainly keep us busy for
the next days. We are eager of sharing ideas, of discussing of scientific topics and of networking
among us. [ am sure that AERC 2022 in Seville will be the best place where to do all these
things in a quiet, friendly, and peaceful environment.

All this would not be possible without the enthusiastic and professional commitment of the local
organizing committee, chaired by Antonio Guerrero and Teresa Cidade and composed of Jose
Munoz Garcia, Jose Maria Franco, Pedro Partal, Felipe Cordobés, Anabela Raymundo, Carlos
Bengoechea, Alberto Romero, Manuel Felix, and Luis Alfonso Trujillo. The session chairs, the
exhibitors, the sponsors, and those who are working ‘behind the scenes’ were equally
fundamental for the success of the conference.

I really thank you all very much!

Enjoy a very successful Annual European Rheology Conference 2022.

Mario Minale
0
resident e European Society of Rheology
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Symposia Organizers/Chairpersons

Emulsions, Foams and
Interfacial Rheology:

Suspensions:

Experimental Methods and
New Advances in
Rheometry:

Food Rheology:

Industrial Rheology and
Processing:

Bio-rheology and Medicine:
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Non-Newtonian Fluid
Mechanics and
Computational Rheology:
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Jestis Hernandez
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Catarina R. Leal, Crispulo Gallegos
and Mats Stading

Amy Shen, Anke Lidner and Juan
Francisco Vega

Baltasar Mena, Corneliu Balan and
Miguel Nobrega

Domenico Gabriele, Joao Maia and
Juan de Vicente

Antxon Santamaria, Evelyne Van
Ruymbecke and Moshe Gottlieb

Alexandra Aulova, Nadia El-Kissi
and Joamin Gonzalez-Gutierrez

x1



Overview of the AERC 2022 Program

Abbr. |Symposium Room Day

PL Plenary Lectures Giralda 1-2 26, 27, 28
NF  |Non-Newtonian Fluid Mechanics and Computational Rheology |Giralda 1-2 26, 27, 28
GS  [Gels and Self Assembling Structures Santa Cruz, Giralda 1-2 |26, 27, 28
SP  |Suspensions Nervion 26, 28
BM  [Bic-rheology and Medicine Prado, Giralda 6-7 26, 27

El Emulsions, Foams and Interfacial Rheology Arenal 26, 28
MN  |Micro-, Nanofuidics and Microrheology Giralda 6-7 26, 28

P Industrial Rheology and Processing Prado, Giralda 1-2 27,28
SM  |Polymer Solutions and Melts Nemwion, Santa Cruz |27, 28
SG  [Solids, Glasses and Composites Prado 28

EM  [Expenmental Methods and New Advances in Rheometry Arenal 27,28
FR  |Food Rheology Giralda 6-7 27,28

xii




Tuesday 26th

Giralda 1-2 Santa Cruz Nervion Prado Arenal Giralda 6-7
8:30 Opening (Giralda 1-2) 8:30
9:00] J. Morris (PL1) - Giralda 1-2 9:00
Rheology and fuid mechanics of concentrated suspensions
10:00] Coffee Break 10:00
10:30 NF1 - D. Nieto Simavilla SP1-L. Kool BM1*- M. Rodriguez Hakim EN - E. Chatzigiannakis MN1 - A. Darras 10:30
Learning fve equafions for mulfscale simulati Oscillaory compression of sot particles Keynote Lecture Studying droplet coalescence at different length-scales: In vivo and in silico red blood cell lingering and
ofdilute polymeric solutions using a GENERIC-guided from fims to droplets pariioning in the microcirculation
approach The infuence of saliva rheology on sheet formation and
10:50) NF2- N. Moreno SP2- J. Majesté aerosolization E2- L. Torres MN2 - J. Vega 10:50
Complex flow simulaions of microstructured-fluids using a Modeling extensional rheology of polyolefin based Interfacial viscoelastic properfes and stabilty Tears for mi : i study of artifcial
Lagrangian Heterogenous Multscale Method i eyedrops

11:10] NF3 - C. Balan SP3-F. Blanc BM3 - C. Giacomin EI3- A. Majhi MN3 - V. Calabrese 11:10

Is any logic behind the principles of the constiuive Measurement of suspensions transient viscosity upon any | Hagfish slime behavior in particle-laden environments | Coupling flow directions in emulsions with wall roughness |  Alignment of colloidal rods in crowded environments

relaions? change of shear direction thanks i a novel Cross-
Rheometer apparatus

11:30 NF4- M. De Micco SP4 - J. Cameiro BM4- C. Wagner El4- L. Trujillo-Cayado MN4-Z. Li 11:30

Machine-learning-based measurement of the relaxation Novel PDMS paricle transparent suspensions suitable for |  Viscosity of the intercellular liquid in Red Blood Cells  [Rheological characterizaion and processing opfimizaion off  Dynamics of fiexible Brownian flaments in 2D porous

fime of viscoelastic fluids via partcle ordering visualization and velocimetry experiments lemon oil for he of vitamin E media
11:50) NF5 - G. Giusteri SP5 - E. Masghouni BMS5 - U. Windberger EI5- P. Capobianchi MNS*- L. Casanellas 11:50
Flow-type dependent rheologies and multscale Shear and elongafon rheology of flled polymers and their Blood rheology in contact o biological surfaces Shear rheology ofa dilute ferrofuid emulsion: modeling Keynote Lecture
simulations nano-structured mulicomponent systems for ultra-high and numerical simulation

of EMR fic radiati Microfiuidic flow of vesicle profotissues as a model for

12:10) NF6- A. Colly SP6 - X. Chateau BM6 - C. Psevdos El6- C. Delgado-Sénchez cellular fssues 12:10
Understanding instabilties for addiive manufacturing in Contactand i ing in colloidal i A ic blood flow model with slip for precise and | Novel heattransfer fuid obtained by non-aqueous phase
partially ordered system accessible prediction of wall shear stresses in the change emulsion
microcirculaion

12:30 Lunch 12:30
13:50 NF7*- M. Graham SP7 - J. Ruiz-Lépez BM?7 - M. Grassi EI7-0. Mi MN7 - F. Bonacci 13:50

Keynote Lecture Simulations of concentrated suspensions of rough pari-cles under |~ Eflect of cystic fibrosis sputum rheology on lungs drug | Inferfacial characterizafion and stability study of bituminous |  Dynamics of semiflexible flaments in oscillatory shear

boundary, mixed and full-fim lubrication regimes delivery by inhalafon emulsions fows

14:10| Elastoinertal turbulence via Tollmien-Schiichting instabiity SP8 - M. Orsi BM8 - M. Braunreuther EI8 - E. Gilbert MN8 - A. Jeyasountharan 14:10

14:30

NF9 - R. Ghanbari
Taylor-Couete stability modes of cellulose nanocrystals.
suspensions directly from birefringence patterns

14:50] NF10 - K. Zinelis
The fuid dynamics of dripping ono a substrate
15:10 NF11 - 0. Manero
Constitufve modeling for flowing micellar solutions: the
stucture factor
15:30]
16:30 NF12 - R. Poole

Generalised Newtonian fluid models in complex flows

16:50} NF13 - R. Hill
The Oldroyd-A model
17:10 NF14 - 8. Varchanis
Shear-thinning and shear-tickening eflects in the.
Oldroyd-B model
17:30] NF15 - E. Southen

Koopman with control for constituive law identficaion

17:50

NF16 - D. Amoroso
Numerical simulatons of the streching and
of i i iC Vi i

eling flows
id fims

18:10

Infuence of coupled fricion and adhesion on the rheology
of non-Brownian suspensions

In situ magnetic microrheology ofairway mucus

Controlling rheology of a solid emulsion with phase-
changing droplets

Microfluidic device to reduce muli-parfde string formation
and self-assemble pariicles in microfuidic flow

SP9 - F. Balboa-Usabiaga BM9 - R. Ferraro EI9- B. Medronho MN9 - N. Burshtein 14:30
Rheology of suspensions of star colloids Cancer Vi ficity: A dynami assay for of | cellulose stabilized oil-in-water Transportdynamics of microparfcles in inerfo-elastic
fumor spheroids characterization emulsions vortex fows
SP10*- 0. Volkova BM10- A. Wierschem EI0- C. Guidolin MN10 - F. Del Giudice 14:50
Keynote Lecture Studying the impact of microtubule affecing Controliing ing in viscoelasfi Controlled viscoelasfic particle encapsulaions in
ant-cancer drugs on the cell mechanics wi a monolayer microfluidic devices
Capilary and rotaional fow ofa suspension of magneic rheometer
paridies in the presence of disconinuous shear tickening BM11- M. Hertaeg EN1-F. Lavergne MN11- M. Villone 15:10
Jamming transition in biclogical tissues Halmarks of intermitient rearrangements in creep ofliquid | Numerical study of the compefiive eflecs of inertial and
foams elastic forces on particle deformation and cross-streamine
migration in microfiuidic flows
Technical & Coffee Break
SP12- M. Trofa BM12* - S. Recktenwald EN2-T. Lenavetier MN12- T. Burghelea 16:30
Numerical simulaton of dogging in a microchannel with Keynote Lecture Dissipative processes in an elementary foam Dynamics of a single Newtonian dropletin a urbulent
planar contracton microscopic cross-slot flow of a shear thinning fluid
Al-based microfuidi jcal red
SP13- J. Maia blood cell fow properties EI3- P. Anderson MN13-J. Baué 16:50
Microstructure and rheology of confined semi-dense and Constituive framework for rheologically complex interfaces| Role of the interfacial rheology on droplet dynamics in
dense suspensions: Eflect of confinement, fow rate and wit an application o elastoviscoplasfcity micro Hele-Shaw cell
paricle rigidity
SP14- E. Lemaire BM14-C. Leal El14- M. De Corato MN14- A. Cirillo 17:10
Impact of particle sffiness on non-Brownian suspension Rheology of bacterial cellulose wound dressing Retraction of thin fims coated by insoluble surfactants Characterization ofthe elongational behavior of a
rheology membranes viscoelasc fluid through a microfuidic approach
SP15- M. Minale BM15- S. Geisel El15- J. Vermant MN15- M. Smith 17:30
Frequency dependent threshold for ir ity in non- challenges in the bulk Drainage of films with model stress-carrying surfaces | Machine learning boosts rapid microrheology with opfical
Brownian suspensions rheology of bacterial biofims tweezer measurements
SP16- A. Fall BM16- A. Ryl EI16- N. Di Spirito MN16- R. Gupta 17:50
Viscous dissipation in sheared unsaturated wetgranular | New criterion for assessing the potential of in situ gelling Bubble breaking dynamics in complex fuids Capillary flow of wormlike micellar gels
materials systems as injectable scaffolds
End 18:10




Wednesday 27th

Giralda 1-2 Santa Cruz Nervion Prado Arenal Giralda 6-7
830 G. McKinley (PL2) - Giralda 1-2 830
Compactand f complex fluids and fractional calculus
9:30) NF17 - E. Rossi IP1-S. De Rosa EM1- J. Sanders FR1-A. Ahlinder 9:30
Simulations of thixo-viscoplasfc flows around a cylinder Experiments and numerical simulaions of the die swell pheno-{ ~ Rimming flow for measuring the complex viscosity n*(Q) Ulising rheology in food 3D prinfing to achieve atracive
using he Smoothed Pariidle ics method menon of viscoelastic materials in 3D prinfing processes meals for dysphagia patients
9:50 NF18- S. Sneijders IP2 - M. Spanjaards EM2- F. Del Giudice FR2- J. Santos 9:50
Simulating collisions of viscoelastic inhomogeneous droplets Numerical study ofthe eflect of thixotropy on Il |Rapid i Shear flow and mic i pea fiber
with smoothed particle hydrodynamics Newor sing a machine-learning aided suspensions
microfuidic rheometer
10:10} Coffee Break 10:10
1040 NF19- C. Oishi IP3 - M. Zare EM3-T. Riither FR3*- A. Raymundo 10:40
Simulations of viscoelasc droplet-droplet colision Entrainmentofa viscoplasic fluid into a Newtonian fluid by a | A novel correction method for the shear rate in a couetie Keynote Lecuure
bubble crossing the interface between liquid layers rheometer
11:00} NF20- S. Bindgen IP4 - S. Varchanis EM4-K. Lennon Infuence of rheology in 3D printing of protein based doughs [11:00
Yielding mechanisms in capillary suspensions Torsional instability of constant viscosity elastic liquid bridges A data-driven method for aubmated superposition of
rheological data
11:20 NF21- A. Pereira IP5 - C. Georgantopoulos EMS5- J. Laeuger FR5- J. Zink 11:20
Maximum spreading of impacting Newinian and Understanding the sharkskin instabilty offiled rubber Polarized imaging: An essental tool for rheological Pre-and post-process evaluation of meatanalogue
viscoplastc drops: Highlighting controversial scaling laws: compounds: Investigating the influence of die geometry and investgations on complex fluids fexturabiity using high-pressure shear rheology and
through numerical simulations fller dispersion dynamic mechanical analysis
11:40} NF22- K. Zografos IP6 - M. Di Martino EM6 - M. Wilhelm FR6 - N. Grizzuti 11:40
The closed form Adapive Lengh Scale model: Properfies CFD characterization of the hollow-cone spray process: Advanced combined rheometer selups fo in-situ correlaie Rheology-driven design of pizza gas foaming.
and performance for simple and complex fows Newionian and non-Newtonian fuids comparison molecular insights with mechanical propertes
12:00 NF23 - M. Krapez IP7 - C. Gracia Fernandez EM7 - K. Amini FRT7-1. Sousa 12:00
Soft blade coafing of complex fuids [Rheological characterization of composites used in 3D printing| High resolution Doppler Optical Coherence Tomographic | Lupin and chickpea yoghurts, the importance ofrheology
(D-OCT) measurements of near-wall velocity profles in duct! measurements on product development
flows of viscoelasic fuids
12:20 Lunch 1220
1340} NF24- S. Sinha IP8 - I. Calafel EM8*- D. Curtis FR8 - P. Mouraka 1340
Disorder and non-linearity in immiscible wo-phase flow in Flexible PVC foams by 3D-prinfng: Rheological aspects Keynote Lecture Jamming of non-colloidal plant cell-wall partdes: te role of
porous media packing, mechanical properties, and surface interactions
1400 NF25- V. Niggel IP9 - P. Laure of parallel and FR9-R. Cardinaels 14:00
Imaging dense suspensions under shear Identfication of foaming parameters for polyurethane with the rheometry data laxati wheatfour
FOAMAT® device dough - The key 1o finalizing the Fractional K-BKZ
framework?
14:20} NF26- F. van Berlo IP10 - E. Peuvrel-Disdier EM10 - M. Hoffmann FR10- M. Nunes 14:20
Torsional fracture of viscoelasfic liquid bridges Foamabiity of inear and branched polypropylenes by Coupled Rheo-Dielectic: In-situ invesfgafion ofthe Improving dough rheology using partially purified algae
physical extusion foaming - Inputof he i i biomass
analysis of pressure drop in the die
1440 NF27 - M. Villalba Chehab IP11-T. Gibaud EM11- C. Misra FR11- G. Della Valle 14:40
Visualizing plug formation in cavifes and apertures with a Mechanics and structure of carbon black gels under high- i ind di in gi i ial bolt bods.
yield stress fluid power ultrasound dense suspensions of swollen thermoreversible hydrogel enriched with legume proteins b quantfy food-saliva
i interactions
1500 NF28- E. Missi IP12- M. Staropoli EM12- C. Marraffa FR12- P. Avallone 15.00
Drag reduction assisted emulsifcation in cross-slot Nanoscale invesigation ofthe Payne eflect n siica-flled | Cf i of flow-ir gl ith a Inverse quenching on gelatin solutions
microchannel rubbers frough in-situ SAXS-rheological tests plane-plane rheometer and small-angle light scattering.
15:20) Technical Exhibition & Coffee Break 1520
16:20 NF29- J. Cochran IP13* - P. de Souza Mendes EM13- A. Geffrault BM17 - M. Cidade 16:20
Slow fatigue and delayed sudden failure of amorphous and Keynote Lecture Shapes of 3D printed flaments of yield stress fluids of ALG:GG mic in pluronic|

softglassy materials in large amplitude oscillatory shear
srain

16:40 NF30- P. Edera
Tuning internal stress distributions in soft paricle glasses
17.00 NF31- A. Pourzahedi
Flow onset for a single bubble in a yield-stress fluid
17:20 NF32- E. Chaparian
Rising cloud of bubbles in a yield-stress fiuid
17:40}

Displacementofa yield strength material in a radial Hele-

hidrogels for bioactive cargo controlled delivery: Optimization of
hydrogel composition based on rheological behavior

survival

Shaw cell EM14- M. Daneshi BM18 - J. Ferreira 16:40
Flow onset mechanics of bubbles in yield stress fiuids Shear-induced iization ofa the

IP15 - N. Jaouadi EM15- M. Coppens BM19 - V. Perez-Puyana 17.00

Rheological and morphological investigation of poly (lacic Measuring the stress rafio and the corresponding wall Rheology as a key tool for the characterization of protein-

ide 11 biosourced mulph: stel i fricton coeficientin powders based scaffolds for tissue engineering
blends to mul-micro-nanolayers
1P16 - E. Cortés-Trivifio EM16 - N. Germann BM20 - M. Abrami 1720
Rheological behaviour of green thickened matri btained | Impact of CaCl2 and in sity Designing Is mimicking the normal and fibrofic|
from natural deep DEs) and fastalginate-Ca2+ reacfion liver tissues: Effect of viscoelasficity on cells adhesion and

End

17:40




Thursday 28th

Giralda 1-2 Santa Cruz Nervién Prado Arenal Giralda 6-7
9:00 A. Colin (PL3) - Giralda 1-2 9:00
gical behavior of non-B I ions: fowards a quanttative modeling
10:00 IP17 - N. Baldino SP17 - L. Gonzalez-Garcia EM17 - A. Rodriguez-Barroso MN17*- G. D'Avino 10:00
SAOS and LAOS tests response of modified bitumens Concentrated suspensions of conductive parfcles as Modeling and optimization of magnefc tweezers design Keynote Lecture
with SBS supported by morphological characterization electronic fowing leads
10:20) IP18 - A. Neveu EM18 - D. Tammaro Numerical simulations of viscoelasfic partcle ordering in a|10:20
How does the rheology of lactose powders infuence the Rheological characterization of microliter sized olefin microfuidic channel
pharmaceutical tablefs weight consistency? block copolymers
10:40 Coffee Break 10:40
11:10 IP19 - F. Galindo-Rosales SP19- 0. Ranquet EM19 - P. Heyer MN19 - F. Garcia Daza 11:10
Influence of rheology and microscale on graphene- Rheology ofarfists’ paints: Study of oil-based mock-up Measurementand visualization of slip in rubber fow Microrheology in anisotropic colloidal suspensions by
based inks in the gravure prinfing process paints containing egg yolk proteins dynamic Monte Carlo simulaions
11:30) IP20 - A. Tenorio-Alfonso SP20- C. Carotenuto EM20 - R. Hudson MN20 - A. Oseli 11:30
Phototriggered curing of polyurethane adhesives based Alteration of the water-soluble organic carbon induced by Stress-controlled optimally windowed chirp rheomety (o-| Understanding carbon-nanotube network formation in
on o-nitrobenzykprotected pentanediol and cadaverine a simulated rainfall and its eflecton natural slurries’ OWCh) polymer-based nanocomposites
precursors rheology
11:50 1P21 - J. Rodriguez Agudo SP21-R. Andrade EM21 - T. Athanasiou MN21 - C. Oelschlaeger 11:50
Characterization of the frequency and temperature The influence of hexagonal boron nitride nanostructures Measurement of both normal stress difierences using two |  Imaging of the microstructure of Carbopol dispersions
dependency ofthe complex Poisson's ratio by combining on the xanthan gum rheological behavior partiions and piezoelectric sensor and correlation with their macroelastcity: a micro- and
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Tuesday Afternoon

Symposium BM

Bio-rheology and Medicine
Organizers: Crispulo Gallegos, Mats Stading and Catarina R. Leal

Tuesday 13:50 Prado/ Track 4 BM7
Effect of cystic fibrosis sputum rheology on lungs drug delivery by inhalation

Michela Abrami', Massimo Maschio?, Massimo Conese®, Marco Confalonieri*, Francesco Salton*, Fabio Gerin®, Barbara Dapas?,
Rossella Farra®, Alessandra Adrover®, Gesmi Milcovich’, Claudia Fornasier’, Alice Biasin', Gabriele Grassi’, and Mario Grassi'
'Dept of Engineering and Architecture, University of Trieste, Trieste I-34127, Italy, *Institute for Maternal and Child Health,
IRCCS Burlo Garofol, Trieste, Trieste I-34137, Italy, 3Department of Medical and Surgical Sciences, University of Foggia,
Foggia I-71122, Italy; *Pulmonology Department, Cattinara University Hospital, Trieste I-34149, Italy; *Department of Life
Sciences, University of Trieste, Trieste I-34149, Italy,; ‘Department of Chemical Engineering, Materials and Environmen,
Sapienza University of Roma, Roma I-00184, Italy; "School of Chemical Sciences, Dublin City University, Dublin, Ireland

Cystic Fibrosis (CF), one of the most common lethal genetic diseases in people of Caucasian origin, causes a severe increase of mucus viscosity
(due to water loss) in many organs, mainly the airways. As a consequence, increased viscosity impairs muco-ciliary clearance determining sputum
(pathological mucus) stagnation, thus promoting bacterial lung infections. In the case of drugs administered by inhalation (usually, mucolytics,
anti-inflammatory and antibiotics), the structure of the Airway Surface Liquid (ASL) lining the walls of the bronchial tree requires an in-depth
understanding in order to improve the efficacy of the drugs. Indeed, ASL is composed by a thin inner water-like serous fluid named periciliary
layer, where cells cilia beat, and by a thicker outer non-Newtonian viscoelastic fluid representing the Mucus Layer (ML). In particular, ML, is a
heterogeneous medium made up of mainly physical cross-linked polymeric regions, embedded in a less viscous water-like fluid. Although drug
transport inside ASL can depend on different factors, drug diffusion is one of the most important. Thus, the estimation of the drug diffusion
coefficient (D) is a key factor: at this purpose the Lustig-Peppas model for not swelling systems represents an effective tool. Indeed, this model
refers to both the network mesh size and the volume fraction of the solid (polymeric) network permeating the ML. Interestingly, based on the
Flory, Chui and Schurz theories, it is possible to express D directly as a function of the ML shear modulus (G). Thus, assuming that ASL
rheological properties are similar to those of sputum, it is possible evaluating D and the kinetics of drug penetration inside ASL. Therefore, this
work provided to measure CF sputum G by fitting the generalized Maxwell model to frequency sweep data, to evaluate D and to simulate drug
diffusion through the ASL layer by means of Fick's equation

Tuesday 14:10 Prado/Track 4 BM8
In situ magnetic microrheology of airway mucus

Margaret Braunreuther and Gerald G. Fuller

Chemical Engineering, Stanford University, Stanford, CA 94305, United States

Effective mucociliary clearance is vital for healthy airway function, as mucus acts as a primary defense against foreign particles and infectious
agents. Cystic Fibrosis (CF) is a genetic disease that is characterized by hindered ion transport in airway epithelial cells. As a result, the mucus
secreted by these cells becomes dehydrated, forming thick stratified layers. This change in mucus properties can severely impair mucociliary
clearance, leading to airway obstruction, chronic infection, and inflammatory lung damage. Recent studies have found evidence that cilia function
in the presence of secreted mucus is dependent on the genotype of the cell layer. It is well known that CF mucus exhibits viscosities orders of
magnitude greater than those of healthy mucus. However, thus far it has not been feasible to measure mucus properties on live cells as it is
produced by the epithelial cell layer. A new instrument, the "Magnetic Live Cell Rheometer", recently developed by the Fuller group has been
adapted to examine mucus rheology in sifu via magnetic microrheology. Human airway epithelial cells (HAECs) are grown in 2D air-liquid
interface (ALI) cultures. During rheological experiments, we maintain cells at ALI, using micron scale magnetic microwires to probe the properties
of the mucus as a function of distance from the cell layer. We apply and remove a magnetic force and track microwire displacement to determine
the compliance and viscosity of healthy and diseased mucus on the respective HAEC cultures. We then test rheological response to the application
of existing mucoactive agents to establish correlation with clinical response and assess the impact of genetic variants. With this method, we
demonstrate the ability to study mucus rheology in a physiologically relevant environment, examine phenotypic differences in mucus rheology,
and rapidly test drugs on mucociliary mechanics.

Tuesday 14:30 Prado/ Track 4 BM9
Cancer viscoelasticity: A dynamic compression assay for tumor spheroids characterization

Rosalia Ferraro, Vincenzo Pepe, and Sergio Caserta

DICMAPI, Universita degli Studi di Napoli Federico II, Napoli, Italy

Cancer is a complex, heterogeneous and multifactorial disease, that is a leading healthcare problem worldwide. Several experimental and clinical
studies of malignant neoplasms indicate that invasive growth and metastasis are the main manifestations of tumour progression, strongly
influenced by the microenvironment (Ferraro, under review), in particular mechanical stresses. Deep biomechanical differences between healthy
and tumoral tissues exist, in fact, malignant transformations are associated with significant changes in the cytoskeleton structure and cell-cell
interactions. Understanding the mechanical behaviour and cellular organization is not easy; a novel approach is based on the analysis of living
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