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MicroMAST  
Micromanipulation & Microfluidics : 

Multiscale Applications  
of Surface Tension 

THE PROMOTOR’S WORD  

Thanks to the Interuniversity Attraction Pole program 

(http://savebelspo.be/savebelspo_EN.stm) founded by the 

Belgian Science Policy Office (Belspo), during 5 years 

µMAST—our network of specialists in diverse and comple-

mentary fields such as rheology, applied physics, micro-

engineering, precision mechanics, microfluidics, elastocapil-

larity and surface science—will study micromanipulation, 

microfluidics and multiscale applications of surface tension.  

2014, like the previous year, was very rich in initiatives and collaborations. It saw the 

organization of a workshop on Surface Characterization of Biomaterials (prof. J. De 

Coninck, UMons), a seminar day on microfluidics (prof. B. Scheid, ULB-TIPs, co-

organized by the Belgian Society for Particles, Colloids and Interfaces (BEPCIS)), and a 

workshop on the Dynamics of complex fluid-fluid interfaces (prof. Jan Vermant, KUL & 

ETHZ) — besides a steady growth in published research output.  

With the arrival of new Phd students and postdocs, I expect our µMAST project to in-

crease even more its scientific activity. The enthusiasm perceived during our second ple-

nary meeting in Gand last September is indeed very promising towards this objective!   

Save the date: the 1st µMAST Conference will be held in ULB from 6 to 8 September 2016. 

PROJECT AIMS  

Our scientific goals are driven by fundamental questions 

arising in microfluidics and interfacial science. The rational 

use of surface tension, surface stress and capillary effects in 

micromanipulation will be applied to a selected number of 

highly relevant case studies, including capillary gripping, 

capillary filling, capillary alignment, capillary sealing, capil-

lary self-assembly and droplet manipulation.  

The proposed program is highly multidisciplinary, as it combines the forefront research 

in physics, material science, chemistry and engineering. It will cover topics that range 

from fundamental theory and atomistic simulations to analytic and numerical models 

and experiments to investigate both fundamental and applied case studies.  

As illustrated by our logo, the project will address both static and dynamic points of view 

of capillary forces (WP1, in red on the logo),  and establish the link with the microscopic 

properties of surfaces (WP2, in green on the logo)  and liquids (WP3, in blue on the logo). 
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“Organization of microbeads in Leidenfrost drops” , from a collaboration 
between ULB-TIPs and ULg-GRASP, gained the cover of Soft Matter 

An acoustic levitator was developed in ULB-BEAMS for non

-contact manipulation of (sub-)millimetric objects and fluid 

droplets in the pressure nodes of a standing acoustic wave 

(J. Appl. Phys. 109, 124901 (2011)). Stéphane Dorbolo and 

colleagues at ULg-GRASP used the levitator to suspend 

particle-trapping droplets and to study the evaporation of 

solvent/particle mixtures. The levitation avoids triple line-

related issues, though liquid evaporation is anisotropic.  

The collaboration between ULB-TIPs (Pierre Colinet, Alex 

Rednikov, Benjamin Sobac) and ULg-GRAPS (Stéphane 

Dorbolo, Laurent Maquet) on Leidenfrost-related pheno-

mena recently gained the front cover of Soft Matter for the 

organization of microbeads on Leidenfrost drops. Drop 

shape modeling and scaling laws have also been studied. 

ULB-BEAMS and ULg-Microfluidics are jointly studying 

elasto-capillary adhesion in insects, here mimicked in a set-

up allowing to image the interplay between the deflection of 

the surrogate leg and the  undelying liquid meniscus. 

Benoit Scheid (ULB-TIPs), Pierre Lambert and Massimo 

Mastrangeli (ULB-BEAMS) are investigating analitycally 

and numerically the modeling of the dynamics of lateral 

capillary self-alignment, to support experimental insights 

recently gained in collaboration with the Holst Centre (NL). 

The number of scientific publications from µMAST research 

is constantly growing. Full details are available on the up-

dated webpage dedicated to the project publications: 

https://sites.google.com/site/iapmicromast/publications 

NEW PHD STUDENTS 

JOINT ACTIVITIES IN THE NETWORK 

Ronald Terrazas Mallea  

Université Libre de Bruxelles / Femto-ST 

« I am studying laser-induced thermocapilla-

ry convection for deterministic manipulation 

of particles of micro- and millimetric sizes at 

fluid interfaces. When a laser beam hits an 

absorbent liquid, the light converted into 

heat creates a surface tension gradient which 

can drive the fluid flow and propel the par-

ticles. Currently I am trying to develop a 

model that relates the input variables (laser 

position and power) with the output va-

riables (particle position and velocity), using 

multi-physics simulations and experiments 

to validate the results. This will enable me to 

support and test the performance of several 

controller algorithms in the future. »   

Laura Geukens  

Katholieke Universiteit Leuven 

« I study the use of capillarity for MEMS 

actuation. Specifically, I’m developing a new 

system where droplets support and transport 

a platform. As a variant of the EWOD-device, 

the possibility to move droplets as separate 

units by electrostatic actuation is retained, 

while the fixed top-plate is replaced by a 

floating platform. Once electrified, the 

droplets will move and carry over the plat-

form. This opens the way for interesting 

applications. For example, by placing small 

containers on top of the free-moving plat-

forms, and displacing multiple platforms in 

parallel, a fully automated and quickly adap-

table micro-lab can be developed ». 

µMAST research  
under the spotlight 

 

“Organisation of microbeads in 

Leidenfrost drops”, a joint re-

search paper born from the 

ongoing collaboration between 

ULB-TIPs and ULg-GRASP on 

Leidenfrost effects, was recently 

featured on the front cover of 

RSC’ Soft Matter. 

L. Maquet, P. Colinet, S. Dorbo-

lo, Soft Matter 10, 4061-4066 

(2014) 
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THE ULB-BEAMS RESEARCH GROUP 
MICRO– AND BIOMECHANICAL ENGINEERING 

 
 

Research projects 
in µfluidics and µmanipulation: 

 Electro-hydrodynamics: study of 

forced spreading, rivulet instability 
and droplet generation through liq-
uid electrification (funding: Defay) 

 Capillary effects in granular 

media: developing a microscopic 
view of liquid retention and associat-
ed effects in soils (funding: FNRS) 

 Surface tension based microma-

nipulation: mechanics of fluid 
joints and liquid bridges, droplet 
robotics & compliant micromechan-
ics, thermo-capillary actuation. 

 

 

 
 
 

Equipment  
& tools: 

 Nanoscribe: multi-photon lithogra-
phy device (from mid 2015)  

 Micromanipulation station: 
inverted microscopy augmented with 
3-axis piezoelectric motor  with na-
nometric resolution for positioning 
and force measurement 

 High-speed camera, and multiple 
plug-and-play portable cameras 

 Lloyd LS1: single-column material 
tester with climatic chamber  

 Acoustic levitator 

 3D printer 

 OptiTrack: motion caption system  

 TekScan: contact pressure sensors 

GRASP  

GROUP FOR RESEARCH 

AND APPLICATIONS IN 

STATISTICAL PHYSICS 

 

 

 

 

 

 

Stéphane Dorbolo focuses some 

of his research on the physics of 

droplets. A droplet should be 

seen as a minimum manipulable 

quantity of fluid. Bouncing and 

levitation of droplets allow ma-

nipulating droplets without any 

contact.  

Additionally, the µMAST project 

allows to join skills for studying 

the interaction of a fluid with 

floating particles.  

Finally, a particular and ama-

zing object as the antibubble 

concentrates much attention, as 

the physics explaining its exis-

tence is finely connected to 

surface properties of the liquid 

used to produce them. 

 

A µMASTER IN ETHZ 

 

Still partly linked to KUL, since 

August 2014 Jan Vermant joi-

ned the Swiss Federal Institute 

of Technology in Zürich (ETHZ) 

as Full Professor in Soft Matter 

at the Department of Materials. 
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Research domain Group leader 

Medical devices Prof. Alain Delchambre 

Microfluidics and micromechanics Prof. Pierre Lambert 

Biomechanics Prof. Bernardo Innocenti 

Vibrations and dynamics 
Dr. Christophe Collette  
(FNRS research associate) 



RECENT EVENTS 

FORTHCOMING EVENTS  

µMAST International Conference on Microfluidics & Micromanipulation       

6-8 September 2016                                                                                                                      

Hosted in Bruxelles by Université Libre de Bruxelles   

 Topics: capillarity, elastocapillarity, bio-inspired microengineering, physics of 

 droplets, contact lines and wetting, evaporation, fluidic microrobotics, surface 

 tension engineering (surfactants, thermo-capillarity, electrowetting), smart surfaces  

 Announced guest speakers: Annie Colin (LOF, F), Robin Ras (Aalto Univ., FI), 

 Alexander Legant (Nanoscribe, DE), Karl Böhringer (Univ. of Washington, WA) 

PhD Days                                       

Next PhD days will be hosted (in sequence) by UMons, ULB, ESPCI and KUL 

Graduate Modeling Camp (InFoMM 2015 UK) 

Mathematical Institute, University of Oxford, 17-20 March 2015 

http://tinyurl.com/kvseefc 

µMAST Plenary Meeting                            

7-9 September 2015 (place to be defined) 

Website : www.micromast.be 

Youtube channel :  

http://youtube.com/mmastiap 

Mailing lists : 

micromast.wp1@listserv.ulb.ac.be 

micromast.wp2@listserv.ulb.ac.be 

micromast.wp3@listserv.ulb.ac.be 

micromast.phd@listserv.ulb.ac.be 

micromast.postdoc@listserv.ulb.ac.be 

micromast.all@listserv.ulb.ac.be 

 

Interested in our activities?  

Please Contact Laure Bodenghien 

(laure.bodenghien@ulb.ac.be)  

to be included in our mailing list. 

VOTRE LOGO 

 

 

 

 

 

 

 

 

About 40 participants attended the second plenary µMAST meeting in Gand. The researchers were joined by the foreign experts of our 

scientific advisory board: Prof. Jacco Snoeijer (UTwente, NL), and Dr Jean-Baptiste Salmon (CNRS-LOF, Bordeaux, F). Invited guest 

speakers were prof. Karl F. Böhringer (University of Washington, WA) and prof. Robin Ras (Aalto University, FI). 

The first µMAST PhD Day took place in ULg. It was co-hosted by the Microfluidics Lab of prof. Gilet and the GRASP of dr. Dorbolo. 

The day featured the visit of the labs, with in-depth illustration of the various setups developed by the doctoral students to pursue 

their unique studies. The tour was topped off by a visit to the local brewery Curtius in the heart of the old city, followed by a group 

dinner. This set a great start for the µMAST PhD Day tradition. The iterations will be hosted in time by all universities of the network. 

 

2nd plenary µMAST meeting  

(Gand, 4-5 September 2014) 

1st µMAST PhD day  

(Liége, 27 October 2014) 

This research has been funded by the Interuniversity Attraction Poles Programme 

(IAP 7/38 MicroMAST) initiated by the Belgian Science Policy Office. 
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