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“On micro-resonators used for
dynamic monitoring of stability
and phase transitions intrinsic to
colloids and gels”

Collaborations :
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Hﬂ‘ IETR O. Context - Mastery of Technologies (Platform NanoRennes_IETR CNRS)

‘ D_ Theor:y 1) Organic material Processes (‘cheaper’) - Quality Control
Simulation

iii) Platform of characterisation/

Opto-Electronics,
Opto-Mechanics Optical microscopy
. Raman analysis
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Hﬂ‘ IETR I. Modelizations in Electromagnetism : FDTD

ADVANCES IN

The Finite-Difference Time-Domain Method

Conputs ional :
Blectrodynamics’

THE FINITE-DIFFERENCE TIME:

ALLEN TAFLOVE

EDITOR
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i with me at IPRin 2015
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Ig Minin
Diffractive
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Resolution Below
the Diffraction Limit
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”ﬂ‘ |ETR [I. Materials and Processes

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

Thermal oxidation
(5i0: into Si)

Parameters

Humid pyrolitic oxidation
(AET Technologies)

4h35min at 1175°C

-i) O2 (2 I/min) + N3z (2 I/min) 5 min
- ii) O (2 /min) 10 min

- iii) H> (1.8 I/min) + O; (1 I/min) 4 h
-iv) N2 (2 /min) 20 min

Photolithography procedure /steps
(Organic UV210)

Parameters

Spin-coating (v.a.t), thickness, roughness
Softbake

Deep UV exposure + Post-exposure soft-bake
Development + Final softbake

(900 rpm, 5000rpny/s, 30s), ~800-850 nm, <3 nm
3 min at 140°C

E =20 mJ/cm? during 27 s + 1 min at 120°C
30 s, with Microposit MF CD-26 + 24 hat 120°C

/,
‘Il;

/L
-/ o

Taper L;

Intensity (counts/s)

600 800
Raman shift (em™?)

UV210 Polymer Raman Spectrum & Imaging

o0 Raman !
b _)k‘/\lfk‘-'lﬁfm‘l ;
1000

+ AFM, XPS
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Hﬂj IETR [1. Code creation and ‘HMI' (Human Machine Interface)

= Real time obtained, adaptable to a whole range of spectrometers
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ﬂ“‘ IETR IV. Dynamic processes within so-called soft matter (gel, colloid, foam, fluid...)

Crémage Floculation
Cedimentation Loalescence
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= Sedimentation process and measurements

Pwater N Gravitation D
N cau= 1 mPa.s ly’ o ge—z. ’L 2
D?(Ap)
V séd = cste. T @
Stokes
llllll “
AFSR ie
06 < — oS
Ap < An,,, (Gladstone type law) FSR) |
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14 >
FSR vphaseé 45.4 pm/min a) FSR  [Vpnase1 = 20.7um/mi b)
& 3 2 1,44
& -élb pb"’s Phasel ¥ Stabilization
g 1218 €2 Stabilfzation
2 Vsedimentation POSSible measurements ;g o .hﬁ- B RF? |-
for velocities of [10-50] pm/min 5 Phasel Stabilization :
e | t Arrangement z R =300nm
} hasel 1,04 :
R=400mm) o phmen]
. —§= 66 min , ¢.= 145 min
) 0 50 100 150 200 0 50 100 150 200
Time (min) Time (min)
Dimensions of the
N Particl R-radi 250 300 400
oo ‘e“\‘(\ e e Fragmented matter (cloud) => gap [9-19] %
NEROE S compared to simple theoretical model of one
\ - _ _ _ . :
‘0&0‘60’@\ i’;z;z;ﬁ;f 13.5 194 34.5 spherical particle vggyes
St @ >
??‘ {\6\ o) Sedimentation Vsedexp = Bwater / fonsacy ] ] ) ] o
*Qe’(g(\ Velocity Average of Experimental with | 15.5 175 42.8 cc: This device detects the sedimentation velocities
¢ (1tm/min) various s (2 and 3 mim) of fragmented matter (cloud and colloid)
A\l Relative difference (%o) 129 9.7 193

Patents: B. Béche, 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).

On the detection of nanoparticle cloud migration by a resonant photonic

surface signal towards sedimentation velocity measurements

L. Garnier ", J. Gastebois *, H. Lhermite *, V. Vié ", A. Saint-Jalmes ", H. Cormerais >, E. Gaviot *,

B. Beche™

PATENT A
a9y United States

a2 Patent Application Publication o) Pub. No.: US 2020/0363307 Al
BECHE et al. (43) Pub. Date: Nov. 19, 2020

63307TAl

(34) METHOD FOR DETERMINING A [EL1)]) Foreign Application Priority Data
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WIETR

= Viscosimeter function operation and mode

Viscosity (mPa.s)

Inverse
mathematical
operation

T L) T
10 20 30

Glycerol (%)

0,02 4

FSR slope (nm/min)

0,00

An innovative optical viscometer
using a resonant surface signal

o

(=]

=
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Glycerol (%)

J. Gastebois, H. Lhermite, H. Cormerais, A. St. Jalmes, V. Vié, L. Garnier, B.
Béche, "An innovative optical viscometer using a resonant surface signal,”
Proc. SPIE 12622, Optical Methods for Inspection, Characterization, and
Imaging of Biomaterials VI, 126220N (11 August 2023); doi:
10.1117/12.2672418
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ﬂ“‘ IETR V. Various applications

. . On the dvnhnamic monitoring of the Lucas Garnier, Hervé Lhermite, Timothée Labouret, Arnaud Saint-Jalmes,
Sedimentation and Variationg in blood ViSCOSi%{ by Herveé Cormerais, Veronique Vié, Bruno Béche, "On the dynamic monitoring
i itv i : : of the variations in blood viscosity by resonant optical signal," Proc. SPIE
viscosity in blood resonant optical signal 12139, Optical Sensing and Detection VII, 121390A (17 May 2022): doi:
10.1117/12.2617996
OH ﬁ
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sy Polymer resonators sensors for detection of sphingolipid gel/fluid o 4 "i\_/\N\
Phases transitions v ) Hooom |
. s phase transition and melting temperature measurement
in biology and molecular
hvsic Qingyue Li?, Véronique Vié?, Hervé Lhermite”, Etienne Gaviot®, Claire Bourlieud, Hydrophobic tails Hydrophilic
phy Alain Moréac?, Denis Morineau?, Didier Dupont®, Sylvie Beaufils?, Bruno Béche neadegromp

Microphotonics for monitoring the supramolecular thermoresponsive
behavior of fatty acid surfactant solutions

R. CaSHD-BEItrén a, L. Garnier b, A. Saj_‘llt-.]a]mes b’ H. _L]'lermite L', H. Cormerais L‘,d’ A.-L. Fameau u’
E. Gicquel ®, B. Béche <
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ﬂﬂ‘ IETR VI. Challenges and the market : stability and ageing of products

The « Turbiscan » device of Formulaction industry
(or equivalent at LUM GmbH) that measure stability

= approach by bulk (volume) and wave intensity aspect

The Ref : .
sébniye/&engﬁyezer But problems with dark and/or opaque substances !

APPLICATIONS Approach by guided quasi-surface wave and resonance aspect allow such
analyses in stability.
S b Some industries interesting with such new approach.

Home &
Personal Care

W A

Paint & Ink Pharrnaceutical

%

Ol & Petroleurm Electronics




WIETR

Thank you for
your attention
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