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COLLEXISM-2024

“On micro-resonators used for 

dynamic monitoring of stability 

and phase transitions intrinsic to 

colloids and gels” 

Collaborations :  
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i) Theory 
Simulation

iii) Platform of characterisation/ 
Opto-Electronics,

Opto-Mechanics

iv) Mathematic and Signal 
treatment /  in live + in situ…

ii) Organic material Processes (‘cheaper’) - Quality Control

Gap
(few 100 nms)

O. Context - Mastery of Technologies (Platform NanoRennes_IETR CNRS)
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I. Modelizations in Electromagnetism : FDTD

Allan TAFLOVE [1949-2021]

Igor and Oled Minin
with me at IPR in 2015
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II. Materials and  Processes 

▪ DUV 210 Photolithography + Quality control of circuits/various microscopies or imaging 

SEM

Raman
Opt. Imaging

+ AFM, XPS
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III. Code creation and ‘HMI’ (Human Machine Interface)

HMI 

▪ Real time obtained, adaptable to a whole range of spectrometers 



5 5

∆𝛒 ∝ ∆𝐧𝐨𝐩𝐭 (Gladstone type law) ∝ −
𝚫𝑭𝑺𝑹

𝑭𝑺𝑹 𝟐

Fluid viscosity h

IV. Dynamic processes within so-called soft matter (gel, colloid, foam, fluid…) 

▪ Sedimentation process and measurements

h eau= 1 mPa.s

𝐯 𝐬é𝐝
𝐒𝐭𝐨𝐤𝐞𝐬

= 𝐜𝐬𝐭𝐞.
𝐃²(∆𝛒)
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FSR

Stabilization
Stabilization

FSR

➔ Vsedimentation possible measurements

for velocities of [10-50] µm/min

Fragmented matter (cloud) => gap [9-19] %

compared to simple theoretical model of one

spherical particle vStokes

cc: This device detects the sedimentation velocities

of fragmented matter (cloud and colloid)

Patents: B. Bêche, H. Lhermite, V. Vié, L. Garnier, ‘Méthode de détermination d’une vitesse de sédimentation’, copropriété CNRS/Université Rennes 1, n° d’enregistrement
FR 18 00110, (2018) + brevet international extension PCT n° PCT/EP2019/051103, ‘Method for determining a sedimentation or creaming rate’ (2019) + United States, Patent
n° : U.S. Application Number n° 16/966,416. (2020).

PATENT
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Inverse 
mathematical 

operation

▪ Viscosimeter function operation and mode
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Phases transitions
in biology and molecular 

physic

V. Various applications

Sedimentation and 
viscosity in blood

Morphologic transition
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But problems with dark and/or opaque substances !

The « Turbiscan » device of Formulaction industry
(or equivalent at LUM GmbH) that measure stability 
= approach by bulk (volume) and wave intensity aspect

VI. Challenges and the market : stability and ageing of products

Approach by guided quasi-surface wave and resonance aspect allow such
analyses in stability.

Some industries interesting with such new approach.
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Thank you for
your attention


