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Tracker Set up > i

1. Turn on the computer
2. Turn on the electronic unit
3. Launch the WinDrop software

4. Choose a *.cfg file

Note: All parameters are saved in the
configuration file
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Check before
measurement

Fies EGt Exporiment. Widows Workehop. Viow | Took el

[Conduct

E T
(
1 | remme

Lens aperture (between 8 and 16) | . ols T
®
[
6o
@
' el
AR = ange [00]°
||One flash Standard error - Laplacian drop
| Main parameters | Physical | View | Calcul | Control| ; -
Drop status ~ 5 50 51 52 53 54 55 56 57
[Fomg 3] | Drpdensiylig/ény ]
o
H
Throshod [100 =] | Buk densiy lka/dm] i
¥ Stangarderordisplay -
Fh t Base: 489 Left 61 Right 618 Secure: 489
e —— L Fronfier springe | Base: 86 Left 132 Right 536 Secure: 85
N .
[ ' : I . J - Cafewdation mode  |High precise * 0
ot Point number

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 33 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59

Time
Cfg file: C:\Tedlis\Cli lient\Distrib T2010 Regulation:
[21%  Free physical memory : [100.0 % Free paging file: [100.0% Free virtual memory : [90.6 %

Threshold: 100
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Black-and-white camera

Focus is very important for bubble contour extraction
The black must have a gray level between 0-20
The white must have a gray level between 200-220 o
. r\f\(\ .
The slope must be as abrupt as possible (sharpness) F\r\ TEel;lh
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Needle verticality

Vertical setup

Knob to adjust the
verticality of the syringe
driver

Skew in degree

[ oo
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Draw a rectangle around the Level the base by adjusting
bubble without touching the the screw behind the unit
needle as shown on the picture until the angle reaches 0

C‘b]!ﬁeth
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Tracker Level

Tracker adjustment

On new models

On old models
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Optical Calibration

The calibration must be
The bright axis must be placed at any performed after any change
point in the black area of the lens setting or if the
apparatus is moved

Optical calibration

il

[~ Calibration coefficients

X 0.0087865
Y 0.0080691

Pixel Size

Ball diameter Ball diameter

1 X Cancel l 0K

To launch the calibration

n
5’ (‘(\TEG-HH ,
b i\
e°
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Frontier setup -. . e M

Depending on the configuration
chosen, the frontier has to be set
up around the bubble without
touching the needle as shown on
the picture

- -

| %9
Mouse X: 32 Y: 394 }Frontien Base: 88 - Left: 148 - Right: 538 - Secure: 88 ‘
—_— = — — — — — =
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Volumetric
calibration

Determine the drop volume according to motor rotation
rate and the syringe used

e Volumetric calibration
Velumetric calibration. 2t —-—_L-—-———_—
: B G A0 0 e
Volumetric calibration R R
= R e VA N S N B i
ORLEE e R s T e e s T N
NERRENERRG L R R R R B R
g E 5 o o e
S e e e e L BN EARY R R LAY LR RS LA RS B R LAY LA RS
il |7 o 0 0.050.10.150.20,250.20. 250 40, 450.50.550. 80 650.70.750. 20,80 90.95 1
| Revolu Revolution in round
= =43 4 | =
alQ ¥ -+ —
— Calibration speed (% of 1 l 5 81 394
_‘?Jil & 2o @ 561394 =
Mouse X: 526 Y: 56 Frontier: Base: 416 - Left: 6|
1 X Cancel Calibration speed (% of max speed) |1IJ jj
Mouse X: 72Y: 22 ‘ { 561 394 ﬁ I I l_l
The volumetric calibration enables us X Cancel | V 0K

to control the amplitude when volume

h
oscillations are applied. ?\fr\\ 'I!Eeuh_
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Cleanness of the
apparatus

Test: Rising bubble in water

o Create an air bubble in water
o In « one measurement » calculation, check:
o Surface tension is around 72 mN/m

o Standard error is correct (homogeneous
points cloud)

o Start an experiment
o Perform oscillations during 10" minimum

C‘OC\TEGI !ﬁ
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Cleanness of the
apparatus

One measurement:

— Surface tension calculation

[ ? 1 __‘—i]"f"Analysis results 1
j' ‘ S Duration sec. .
b T R Surface tension of water
= e 2 .
\ I Vol [ 7575 o Initial volume
= Dinetsr [ 720
St unter [ 772 > Bond number larger than 0.1
peradius mm
el eele O (@ HE—
One flash
Main parameters I Physica|| View | Calcul | Conlrol] > H O m O ge n e O U S C I O u d
Drop status [
[omg =] | Drop censiy lko/and) ( La p I aclan d ro p)
Throshotd [100 | | Bulk densiy [ka/dm3)
¥ Standard error display
Frontior | Base: 406 Left 61 Right 618 Secure: 406 \ np
Frontier sprmge | Base: 86 Left: 132 Right: 536 Secure: : 86 ‘ . - b\inE-eth
Laleedation mode | High precise =~ 0 S0 100 150 200 250 300 350 400 450 ;60 ss0 600 650 .
Point number

P
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Density

Cleanness of the
apparatus

Drop configuration (Rising)

Measw. ~ment board

¢ Threshold setup |

j,, Vertical setup

"' Frontier setup I

@ One image analysis

Temperature

I~ Nolnterlaced

off v

-

| LensND

Stop on time after 0 Z seconds

Stop on eject |

None | Tension] Area  Volume |Dynamic Angle]

PID | Linear Profie  Sinuscidal Profile | Puise Profie |

¥ Start regulation with experiment

Start regulation after SEC.

Wolume profile si

- Calculation

Calculation mode
v Standard error display
|~ Crop the drop

High precise v

Amplitude l1—
Period [10—_
sht o
Active cycles '5_31
Blank cycles [5—i]|

—

Oscillation sampling

-~ Comment

- Physical paral e o r ﬁ?phu:
Drop status | Flsing 2 . aving op ‘
Action | Suface Tension > Lension ~
o > g . v Data o iz
Drop density [g/cm3) Bulk density (g/em3} it votums. [0 o El N Synchronize lm
¥ 0.938000 P imagss  Periodic saving
[Bottom
|~ Automatic position of the sessile drop fro ~ £ aktheiend None -
z i : Wi F
E;::g:ig Mod Drop formation... ‘Without saving brea -
| & Fied " Variable J Daiaall I =] T
- ¥ Injected volume =
[ Fast ~ o Images all |0 :—__—} measurements \
Syringe '1_ = 15.36321 microliters I S avirs image on ebanation
- View i~ Control

[ Select graph |
=4

[~ Zoom

& Automatic

" ‘ithout aberration
Fized

[Timescale
& Allmeas. on graph
" Compressed X 2

L_Eane mode

Action( surface tension)

Initial Volume

number

number

sec.

" Fixed scale

‘ Select directory |C:\Teclis\CIients\AppareiI Client\Distrib Italien Q\LivraisonTracker ‘

Volume > Sinusoidal
Profile
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Cleanness of the
apparatus

Tension L.
Oscillations
measurement

No variation in

Around 72mN/m System clean

tension
Decreasing with Variation in
. . System not clean
time tension

OTECLIS
& un
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Tracker

Overview

Tracker Calibration
Cleanness of the apparatus
Tension measurement

Contact angle measurement
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Tension > L
measurement: TIPS

Advantages :

— No Evaporation
— 100% wet
— Less vibration

Disadvantage :
 \We cannot use too turbid solutions

TEe'i%




Tension
measurement: TIPS

For turbid solution:
1. Increase the brightness Increase the

power of the
light source

* Innovative Interface Science



Tension
measurement: TIPS

2. Change the value of « Threshold »

Threshold
100

[~ Analysis results

ja |¢|

Duration sec.
Temperature e | Tension mN/m
Area mm2
Volume: mm3
Diameter mm
Bond number
Apex radius mm

EREEY

I

Go

| e

Threshold
130

HEE

Dos ceeE o8 [ o [T

One flash Standard error - Laplacian drop

Main parameters | Physical | View | Caloul | Control |

Drop status

m Drop density [kg/dm3] 0.001170
Thresholed 100 ﬁ Bulk density [ka/dm3] 0.998000

V' Standard eror display

Standard esror

Threshold

Frontier ‘ Base: 462 Left: 61 Right: 538 Secure: 462 ‘

Frontier springe l Base: 86 Left: 132 Right: 596 Secure: 86 ‘

Lafealation mode | High precise A 0 50 100 150 200 250 300 350 400 450 500 550 600 650
Point number

Innovative Interface Science



Tension > L
measurement: TIPS

3. Change the size of the cuvette

Big cuvette Small cuvette

Test with pendant drop




Basic experiment

Sampling

mode

Shortcuts

Measurement board

~Physical

Drop status | Rising v
~Drop density (g/cm3) - Bulk density (a/cm3]

+|

~Graphic

~Saving Top
Action < |Surface Tension A Tension v
vV Data & Synchronize lm
Initial volume {10  after Drop  Inages ~ Peiiodic saving

—Sampling
~Sampling Mode- |
‘ " Fixed @ Variable ‘

Sampling |1.00 sec

time 1: }10 sec.
time 2: !50 sec.

I Fast

Wiew

§ Threshold setup I \l,, Vertical setup |

"' Frontier setup | @ One image analysis |

Temperature. off -

I~ Nolnterlaced TG

End samp. |1.00 meas/sec m I~ Fast

A ic position of the sessile drop frontier ?

Drop formation...

" Atthe end
" Without saving

¥ Injected volume

Syringe |1 ﬂ 5.36321 micraliters

Data all

1 j fmute:

Images all |0 ﬁ measurements

|~ Saving image on aberration

~Control parameters

Stoponeject [

(Jone |Tension| Area | Volume | DynamicAngIeI,

—Calculati

High precise v

v Standard error display
|~ Crop the drop

Calculation mode:

|
Calculation
Mode

—Comment

1

Regulation
option

|V Start regulation with experiment

i 0 Z :
Sloplon e aitsi seconds Start regulation after E Sec.

Bottom

None v
Volume v

Select graph |

& Automatic
" Without aberration
" Fized

Time scale il
& All meas. on graph
" Compressed X 2
" Page mode

" Fixed scale

‘ Select directory |EATeclis\Clients\Appareil Client\Distrib Italien Gl\Livraison\Tracker

Tips: Generally, one
or two drops are
expelled before the
drop formation, in
order to clean the
needle tip.

Innovative Interface Science




Sampling mode

—Sampling parameters

“Sampling Mode | e 1: |3|] sec.
{ " Fized % Variable
time 2: ISU sec.

v Fast
|~ Fast

®" From 0 to T1, we get all the points

= Between T1 and T2, we get less points

=" From T2 to the end of the measurement,
we get points every 5s.

End samp. IS.UEI sec

Fer]

| . |Tips:Use « Variable Sampling » |
» B | for long duration measurement | B .

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 S0 S2 5S4 S6 S8 60 62 64 66 68 70 72 74 76 78 80 8 84 38 8 90
Time:

Innovative Interface Science



Regulation mode

Regulation of Area/volume

Start regulation with the
experiment or after a delay

—Control paramet : . ;
FRIRNESA v Start regulation with experiment

0 U o
Stop on time after I @ s Start regulation after sec.

Stoponeject [

Set point

None | Tension Area IVqumeI DynamicAngIe]

PID | Sinusoidal |
~Area PID

Proportional coefficient
'

End point 0 mm2 v Automatic I ,
/ 1
o
KP IU.1 dimensionless I
Contrpl

Kl IU dimensionless
Are
IU dimensionless
—

o0
[
~TECLIS
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Oscillations mode

1. Volume mode (Advantage : less vibration)

Lontrol parameters

Stop oh time after I 0 |Zl seconds

Stoponeject |

None I Tensionl brea  Volume IDynamic Anglel

PID | Linear Profile  Sinusoidal Profile IPuIse Profile |

v Start regulation with experiment

Start regulation after sec.

—Wolume profile sinusoidal

Amplitude

Period

Shift

Active cycles

Blank cycles

Oscillation sampling

1

[

ul

sec.

nurmber

number

sec.

/ ‘-

-7

X

/

Start the regulation at the
beginning of measurement

> We usually use dV/V=5-10%

Start the oscillation by expansion

or compression

y\

\|/

>

e
‘
[
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Oscillations mode

2. Area mode sinusoidal: the amplitude and the mean
value of the area are kept constant (Advantage : the
measurements are done with a constant dA/A ).

None | Tension Area IVolumel Dynamic Angle]

PID Sinusoidal I
—Area profile sinusoidal
Mean |72 0159755572 mm2 v Automatic
Amplitude |2 mme
Period I1 s Oscillation Delay IU S
Active cycles |1 ﬁ number KP |0.3 > RegUIatlon durlng the
blank cycles
Blank cycles |0 :]-' number
KP Sin l0.2 dimensionless > Regulatlon du”ng
Dscillation sampling I 0 sec. the oscillation

EOTECLIS o
& TECL
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Pulse Profile

1 I
None | Tension | &rea  Yolume IDynamicAngIeI

To get information of the PID | Linear Profile | Sinusoidal Profile  Pulse Profile |

. . ~Wolume profile pulse
surfactant behavior during a S I
fast increase/decrease of the e .

darea.

Time 2 1 s

Time 3 3

T2 T3

Active cycles number

Blank cycles number

Juud |

Oscillation sampling SEC.

v v e s st s e

°°TEGHH

Innovatlve Interface Science



Linear Profile

None | Tension | dea  Volume |Dynamic Angle |

PID  Linear Profile | Sinusoidal Profile | Pulse Profiee |
Wolume profile linear

Injection speed |-1 ulfs

Tips: use Linear
Profile to highlight
the presence of a
membrane

Volume

Y

Time

@

A toluene drop containing m,\r\
asphalten in water \(“(\

TECLIS o™
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Data Analysis

LB
8 Dynamic drop Elasticity: beibei2ITC = | E [
i 1 - [}
Time Tension [Area 3 o~ e ron j E
i
AdeSt 015 7192 2098 s —

0.2a 2.02 20499

M

Cu rso rS : 0.349 7210 2048
5
]

0.61 7188 20.49

063 7182 21.00

0.76 72.03 20.98

0.88 72.09 20.98 [B= 22 82
9 [ e 2049 '
10 115 7188 2100 I_B@D HE;; 20 30 40 50 80 7O Eunm‘.:[;SEc‘.\]DD 110 120 130 140 150 160 WEZPEELSED —

Z;,

11 127 7150 20.99
12 1.39 7191 20.98 PO Transor funcion
13 151 71.80 20.98 P — _smmﬂsml
14 1.54 72.13 21.02 n_Area — Smooth area B Spectral Tension Modulus

15 1.87 720z 21.05

<[ r
Fundam. period [sec] W
EESTCTyT ] [1.28
Phase angle [deqgree] W

Elast. real part [mi/m] 0.88

Elast. im. part [mi/m] 093

Smooth : _

* &£ Smoothing I Increment [sec] I 50 ﬂ [~ Compacted
S i n u SO i d a I Area rean [mm?] 20.98 | ## One calculation Interval [sec] |—20ﬁ Go | ? Help
Tension mean [mi/m] W I Harmanics Iﬁﬂ Period [sec] :’—Eﬁ - <& Pause hnh

Innovative Interface Science

E,

Principal
Harmonic

Modulus tension [

o 2 4 [} 8 0 12 14 16
Harmenic number

Start the measurement Period




Data

Analysis

2. Dynamic viscoelastic modulus

Interval

Increment

i Dynamic drop Elasticity: beibei2 ITC

:\I Time Tension |Area é LT j E
2 018 7192 2098 S SN =
3 0.28 7202 2009 727;
4 0.39 7210 2098 715
£n H
5 051 7185 2089 = g
3 0.63 nez (2100 g 0 H]
265 )
7 0.78 7203 2098 [
8 088 72.09 20.98 636;
9 1.01 ez (2089 e
0 118 186 2100 0 10 20 30 40 50 60 70 80 m:c:se;luu 110 120 130 140 150 160 170 180
I 28 z 2.808 23808 (176 E;
1 1.27 7150 2099
12 138 nm 20.58 Data window Transfert function
13 151 71.80 20.88 = STension — Smooth tension Speciral Area Modulus
14 164 7913 2102 m Area — Smooth area Spectral Tension Modulus
218
15 [187 7202 (2108 12.f s i :
S 14 216 —OTE
Q=] > 08 bo1s || £
06 Z 005
Fundam. perind [sec] 5.000 0.4 2t E 004
0z4 F oy 2
Elasticity modulus [mMim] [1.2a ] } 2003
"t 208 E
02 ]
Phase angle [degree] 13342 044 Lo || & 042
06 0.01
Elast real pan[miir] 000 08 pos .
-1 ; N b, 202
; AT 0 2 4 6 & 10 14
Elast. im. part [miN/m] 083 0 2 4 & & 10 12 14 16 18 20 Harmonic number
Tempersture [degree] 019 1 Smoathing Increment [sec] Eﬂﬂ F’Cﬁpamed
Araa maan [mme] 2098 | % one caleulation Iervalsec] [ 20 7 —I Go
Tension mean [mifm]  71.81 Harmonics Iﬁé’ Period [sec] :,—Eﬂ & Pause

v'Period: 5's
v'5 Active cycles
v'5 Blank cycles

Value after skipping
the blank cycles
(Here we input 50
(2%25))

Innovative Interface Science




Data Analysis

Save a *.elt file (open with Tracker software or
with a spreadsheet software)

i Dynamic drop Elasticity: beibei2.ITC (=] & ]

N Time Tension [Area o
7 A
= Tension
2 018 7192 2098 f g
3 0.28 7200 2099 727; F 2
4 0.39 7210 2098 715 25
£En =
5 051 786 2089 Ens 2 8 .
5 |0s3 7182 210 § s}, CIle the button « GO »
7 0.78 72.03 20,98 & 69 1
635 .
o om oo s -> the calculation
] 1.01 sz 2099 675

o 10 20 30 40 S0 &0 70 80 S0 100 110 120 130 140 150 160 170 180

I_%E ,W Time [sec | 23808 |176 E*

10 115 7188 21.00
1 1.27 7160 2089
12 1.39 . 20.98

values are saved as

Data window Transfert function * e I t fi I e ( )
18 151 7140 20.98 = STension — Smooth tension Spectral Area Modulus ° ceee
14 164 7213 2107 = Area — Smooth area Speciral Tension Modulus

218

15 1.87 .oz 21.08 0.07
Y [218
(| v - g
=
g oos
Fundam. period [sec] 5.000 212 % s
F21 2
Elasticity modulus [mNfm] 129 Zom
|20 E
Phase angle [degres] 133.42 ooe E 3:
Elzst. real part [mi F [20.4
mst. real part [rmikm)] .58 ol

o 2 4 6 & 0 12

Elast. irm. part [rmbfm] 093 Harmonic number

Tempersture [degree] 019 I Smacthing Increment [sec] 50 ﬂ r Comﬁed
Araa maan [mme] 2098 | % one caleulation Intanval [sec] 20 7 —I Go
Tension mean [mijm] 7181 Harmanics Iﬁé’ Period [sec] :|: Eﬂ r MI

Innovative Interface Science



Data Analysis > W

3. Rigidity Modulus

— Calculation method is the same as the
viscoelastic modulus.

— If module > 1.5, we have a non liquid
surface.




Data Analysis

3. Rigidity Modulus :

Typically, a pendant drop has rigidity=1.4. However, if a
membrane forms at the interface, the variation of volume
and area will no longer maintain a constant proportion,
and rigidity will begin to increase.

oV V=4/3 mu r3
gV For a sphere, AV=4m r2
Rigidity = 94 Asdie 2
A AA=8rtr

For a sphere, rigidity=1.5

OTECLIS
& un
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Tracker

Overview

Tracker Calibration
Cleanness of the apparatus
Tension measurement

Contact angle measurement

COTECLIS g
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Drop Deposit > ITE

Materials:

-

o  Goniometer

o  Needle (20G to 32G)

o Solid support




Equipment setup> |

Adjust Camera and Goniometer

Tilt the camera to see reflection
on the support

COTECLIS g
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—Physical parameters

—Experiment parameters

S —Saving
Drop stat Sessile down v,
g I i —I Action I lDeposit[ ontact angle) _v_l

Drop density [gfcm3]A— ~Bulk density [g/cm3] v Data ¢ Synchronize

iti 1 St .
( 0001170 '*| 0.993000 Initial volume I 0 pllafter Drop  Images £ \Patjorkc saving

| Automatic position of thi sessile drop frontier ? £ jalleend

—Sampling parameters " Without saving

; Drop formation...
]—S(‘ampllng MO‘;‘E time 1: |30 sec. |
Fized 1% Varialjle G Iw, P |
g 2 IBU S5 Data all o L jutes

v Injected volume o
Images all |0 .| measurements

v Fast

eas/sec EE [~ Fast

Syringe |1 j 5.35321 microliters

-
-

[ Saving imagf on aberration

End samp. |1 .00

Status of sessile down Action : Deposit Record images

(contact angle)

o TEGLIS g™

Innovative Interface Science



Solid/Liquid
Frontier

Pendant Drop
Frontier

jJ'ﬂ'AnaIysis result
12 HE :‘ Temperalure T o
I Tension mN/m

Duration sec.

Area mm2
WYolume mm3
Diameter mm
Bond number
Apes radius mm

ange [ 03] -

Main parameters ]Physicall View | Caleul | Control |

Drop states

[Sessile Dawn ~] | Drop density [ka/dm3] | 0.001170
Threshors [100 =] | Buk density [ka/am3) [ 0338000

|V Standard error display

Frontier ’ Base: 430 Left: 61 Right: 618 Secure: 430 ‘

Frontier springe Base: 86 Left: 132 Right: 536 Secure: 86 ‘

Lafcadation mode lHigh precise v

Standard esror
(=1

Standard error - Laplacian drep

0
Point number

" Innovative Interface Science



Calculation
Methods

Direct Calculation
— Check that the Frontier setup is correct

Calculation on images
— For samples that wet the surface quickly
— Up to 50 images/second




Operating
Direct Calculation

1. Needle is raised to
red frontier

HH I B

eft: 61 -Right: 618 - Secure: 430 ISyringe Frontier: Base: 93

3
Frerdar: oo e
o o o

m) HEEEEEEN S® @ S3D @ 743
L@

fre: 52 Heanrenerthes ot iecedio00 o P ons
Frenson: 72.468 et Nokame: 3.08 Dameter: 052 hpen radhs: 0.88
JBond number: ©. Angle: 141.95
my HENE EEEE GF QSR s2@ 7,734 T roe«
n .
opresc ey

Tenson
FERELESSECa
N

mmmmmmm

R

2. Click here
| before manually
deposit

D1234sETEsRNRNMSETRRRAR

| 3. Then drop manually

2s
2 §
2n
2
268

cofe:
Menory uses: B Freeohwcineny: 100% Freepwnofles  100.0% Freevetmemry: 86.1%

" Innovative Interface Science



Operating
Calculation on images

ITme: 22.097
fTenscn: 28.828
§Bond number: 4.09852

L@

7
my HEENEpEENE @ QS83R b\ 7,734 TvBas

Measrement N 184 Temperature: 28.21 injected: 0.00

Step 2: Click “SPEED”
to save all images. This

feature only acquires
images

B 28 b b 4 AL b oS
BEEEEEREREREE

Step 1: Click to activate the
recording images function

OTECLIS
& un
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Operating
Calculation on images

Dynamic Drop

Dynamic Drop

|loE o

l Select View

Before calculating, check that
the Frontier setup is correct

Current parameters to replay

— Physical Parameter:

~Drop Density [kg/dm3} |

Coeff. 1: 0938000} |
Coeft. 2 [ 0.000000] ‘

Coeff. 3 [_0.000000]
Coeff. 4 [_0.000000]

~Buk Densiy [kg/dm3]—
Coeft. 1 [_ooonzo]

Coeff. 2:
Coeft. 3 [_o.000000]
Coeff. 4 [_0.000000

Status: | Sessile Down v

| View Parameter

"} Calculation Parameters

Note: By checking the
box « No Interlaced », we
can acquire up to 50
images/second)

RS 1 ST )

-1}

IV Datas

Calculation Mode:

¥ With Qualit

I Image

i {Time: {Measuement N hemperature: Injected: -
:, ‘ension: \Area: \Volume: |Diameter: Apex rQ_ @ Set up on first image analysis
+ {Bond number: |angle: [Contact Angle:
v N 456 - Drop Calculated File versia
u “Saving

Std Errar

r

High precise -

[~ Crop the drop

e B Select mode
Curve > Calculation
"Bolwm/Lelti‘ 1

Build file from: goutte posée.ITC
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For any other concerns, don’t hesitate to
contact us:

Valerie.lelong@teclis.fr




