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» Presentation

MicruX Technologies is an innovative technology-based company expertise in electrochemistry and microfluidic

platforms, founded in 2008 and based in Gijon (Asturias), SPAIN.

MicruX develops miniaturized, automated and portable analysis systems. Thus, Lab-on-a-Chip (LOC] technologies
based on microfluidics and electrochemical sensors give rise fo the infegration of multiple steps carried out in a
laboratory (sample pretreatment, mixing, reaction, separation, and detection) on a single device. These miniaturized
devices enahle the separation, detection, identification and quantification of compounds with analytical inferest in
real samples. Thus, these novel devices can be used at research and industrial level for developing innovative

solutions in food, environment and health sector.

MicruX is proficient in microfluidics and electrochemical detection systems especially designed for research and
educational activities. In microfluidic field, MicruX has extensive experience in developing, manufacturing and
application of different microfluidic devices. Moreover, our know-how in the electrochemistry field, allow us the

design and integration of miniaturized electrochemical sensors on a simple and cost-effective way.

MicruX also provides a new generation of analytical instrumentation in order fo make easier the use of the
microfluidic and electrochemical devices. Moreover, MicruX has the know-how fo provide services for achieving food,

environmental and clinical applications using these novel microfluidic and electrochemical devices.

MicruX confributes fo make the use of microfluidic and electrochemical devices more routinary in different

research fields as well as in industry.
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mart Microfluidic & Electrochemical
olutions for Research Science

1, ELECTROCHEMICAL & MICROFLUIDIC SOLUTIONS

MicruX develops a wide range of standard and customized thick- &
thin-film electrodes, microfluidic devices as well as related user-
friendly accessories and instrumentation. Electrochemical sensars
provide o cost-effective and useful tool for electroanalytical
applications, including the development of [bio)sensors.
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1.1, THICK-FILM ELECTRODES

MicruXdevelopsthick-film electrodesfabricated byprinting technologies on flexible and higésist PET

as well as rigid ceramic substratd hese lowcost and disposable electrochemical sensors enable the use of

small sample volume.

» Thick-film electrodes main features

» Standard dimensions: 27.5x10.1 mm

» Substrate: PET (white) Ceramic (ADx)
» Substrate thickness 250 pm/ 380 pm

» WEarea range 2,3-7,1 mnt

» Sample volume: 20 ¢ 50 pL

» Electrode material:

Carbor/ Graphene / Gold

Working ebctrodes (WEL / WE2) Platinum / CarborMediated

Reference electrode (RE) Silveror Silver/Silver Chloride

Carbon / Graphene / Gold

Auxiliary electrode (AE): Platinum

Printed electrodesire a suitable tool fomultiple goplications providing many advantages such as-4ow

cost, disposable, low reagent consumption as well astedious precleaning procedures.

Electroanalysis Nanotechnology Biosensors IH Flow Analysis Systems
V' Study EC reactions V' Modified electrodes V ECtransducers V' FIA Systems
V  Trace EC Analysis V New nanostructures V New recognitionelements(f| V Capillary Electrophoresis
V  In-vivo measurements V New nanomaterials V POCsystems V HPLC

Printed-basedelectrodes are very useful in order to avoid tedious polishing of traditiemla electrodes,

and make easier the developmentaiemicalsensorsandbio-sensordor field analysis.
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1.1.1. Thick-film single-electrodes (51PE]

Carbon(Ref. EEB1PED) thick-film electrochemical sensors are based arclassical threelectrodes

(workingc WE, reference RE and auxiliary AE) approach.

» Electrochemical 51PE carbon sensor design » Electrochemical cell

WE pad
AE pad
RE pad

Thick-film carbonbased electrodesre available with different carbon compositions, adaptedthe

requirements of several applications.

Thehigh-performance(HP)carbonbasedscreenprinted electrodegRef. EEB1PEC1XXwith an excellent

intra- and inter electrode precision are the suitable option the development of chemical sensors and

biosensors.

Thelow-cost (LC)carbonbasedscreenprinted electrodes(Ref. EEB1PEC2XXare the best option for
basic electrochemical studieShese electrodeshowan excellent electrochemical performance with good

reversibility when using cyclic voltamnngt
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» Thick-film carbon single-electrodes performance

Thick-film carbonbased electrodeshow an excellent electrochemical behavior with a good #ndrad

inter-electrode reproducibility.
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» Thick-film graphene single-electrodes

Graphene(Ref. EES1PECQ thick-film electrochemical sensors are based on a classical tslextrodes

(workingc WE, reference RE and auxiliary AE) approach.

» Electrochemical 51PE sensor design » Electrochemical cell

WE AE
RE
WE pad
AE pad
RE pad

Thick-film graphenebased electrodebave a very low electrical resistance with a good scratch resistance
for using in a wide variety of applications, including the develepiof low-costchemicalsensorsand bio-

sensordor field analysis
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(EBS1PECG20(. v =50 mV/s.
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» Thick-film gold single-electrodes

Gold (Ref. EES1PEAU) thick-film electrochemical sensors are based on a classical tslestrodes

(workingc WE, reference RE and auxiliary AE) approach.

» Electrochemical 51PE gold sensor design » Electrochemical cell

WE AE
RE
WE pad
AE pad
RE pad 42
_ )

Thick-film gold-based electrodeshow an excellent electrochemical behavior with a good wdral inter
electrode reproducibility. Goldbased electrodesare very usefulfor building selfassembled monolayers

(SAM) and the development ohemical sensomndbiosensors
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v=50mV/s, n=RSD =2% electrode
12
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» Thick-film platinum single-electrodes

Platinum (Ref. EES1PEPY) thick-film electrochemical sensomre based on a classical threkectrodes

(workingc WE, reference RE and auxiliary AE) approach.

» Electrochemical 51PE platinum sensor design » Electrochemical cell

WE AE
RE
WE pad
AE pad
RE pad

Thick-film platinum-based electrodeshow an excellent electrochemical behawath a good intraand
inter-electrode reproducibility Platinumbased electrodesexhibit excellent chemical and environmental

resistance andre suitable forthe development othemical senso@ndbiosensors
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» Thick-film single-electrodes selection

Screenrprinted single electrodes (S1PE) are available in diffexlerctrode materials and substrates

5KU Substrate 3 RE AE
» ED-51PE-C10 PET Carbon Silver Carbon
» ED-51PE-C10C Ceramic Carbon Silver Carbon
» ED-51PE-C20 PET Carbon Silver Carbon
» ED-51PE-L20C Ceramic Carbon Silver Carbon
» ED-51PE-C21 PET Carbon Silver/Silver Chloride Carbon
» ED-51PE-C21C Ceramic Carbon Silver/Silver Chloride Carbon
» ED-51PE-C620 PET Graphene Silver Graphene
» ED-51PE-LG620C Ceramic Graphene Silver Graphene
» ED-51PE-C621 PET Graphene Silver/Silver Chloride Graphene
» ED-51PE-LG21C Ceramic Graphene Silver/Silver Chloride Graphene
» ED-51PE-Aull PET Gold Silver Gold
» E0-51PE-Aut0L Ceramic Gold Silver Gold
» ED-51PE-Pt20 PET Platinum Silver Platinum
» ED-51PE-Pt20C Ceramic Platinum Silver Platinum

STPE H OO0 HOHX

|

Electrode model:
A S1PE
A D2PE

Substrate:
WE material: A Blank - PET
A 1 - Carbon [HP) A (- Ceramic
A (2 - Carbon (LC) .
A (G2 - Graphene RE material:
A Aut - Gold A 0-Silver [Ag .
A P+2 = Platinum A 1 - silver/Silver Chloride

(Ag/AgUl)

Screerprinted electrodesan beeasilycustomizedwith specific designs and requirementéicruX has
wide experience in the design and development of different-filiokbased electrodeghus, the electrodes

are adapted to fulfill the requirements of customers.

Note: All combinations are NOT available. Please always check the availability for your specific needs.
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1.1.2. Thick-film mediated single-electrodes [S1PE]

» Thick-film carbon-mediated electrodes

Mediated (Ref. EEB1PEC/MED thick-film electrochemical sensors are based on a classical three

electrodes (working WE, reference; RE and auxiliary AE) approach.

» Electrochemical 51PE mediated-sensor design » Electrochemical cell

Mediated WE AE

RE

WE pad

AE pad

Carbon-Mediated WE

RE pad

» MEDIATORS |

Potassium Ferracyanide

Prussian Blue

4-

Cobalt[ll] Phthalacyanine

Meldola Blue

i Ty Cry ®
N‘\\\c,.,_?._.céN Fe%*, NC"""F|§"‘°CN i ,lNl N N
M P Ne” | Nen - N N /©i\ +|
NF ﬁ] =N CN &k\” /% ’T‘ (6] )
N 3 Cl

Carbonmediated electrodeshave been optimized to provide superior electrochemical performance,
enabling the detection of many analytes when used in @ociion with specific enzyme@xidasesor
dehydrogenasgsMediated-electrodesare suitable for improving the detection bfdrogen peroxidéS1PE
C20/MEDYPr NADH (S1RE0/MED)and the development oénzymebased biosensors

SKU Substrate WE 3 AE

» ED-51PE-C20/FelN PET Carbon/K,Fe(CN]g Silver Carhon
» ED-51PE-C20/PB PET Carbon/Prussian Blue Silver Carbon
» ED-51PE-C20/CaPc PET Carbon/Caobalt Phthalacyanine Silver Carbon
» ED-51PE-C30/MB PET Carbon/Meldola Blue Silver Carbon
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» Thick-film carbon-mediated electrodes performance
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1.1.3. Thick-film dual-electrodes (D2PE]

» Thick-film carbon dual-electrodes

Carbon (Ref. EED2PECLO) thick-film electrochemicalduatsensors are based oa fourelectrodes

approach with two working electrodes (WE1 / WE2), sharing a reference (RE) and an auxiliary (AE).electrode

» Electrochemical D2PE sensor design » Dual electrochemical cell

AE
RE
WET WEZ
WE1 pad WE2 pad
RE pad AE pad

Thick-film carbon duatelectrodesshow an excellent electrochemical behavior with a good narad

inter-electrode reproducibilityldeal formultiplexinganalysis.

25 WE1 3 WE1
z WE2 2 WE?2

< os g
3 'Oj 3 .
15 2
-2
2.5 -3
-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Potential (V) Potential (V)
Cycliovoltammograms for 1 mMKFe(CN)in 01 M Cyclicvoltammograms for 1 mM ferrocene metharol
H.SQ at thick-film carbonduatelectrode. 0.1 M H:SQ at thickfilm carbondualelectrode
v =50 mV/s, n 20 (10 +10), RSD 2% v =50 mV/s, n 20 (10 + 10), RSD 2%
17
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» Thick-film gold dual-electrodes

Gold (Ref. EED2PEAU10) thick-film electrochemicaldualsensors are based om fourelectrodes

approach with two working electrodes (WE1 / WE2), sharing a reference (RE) and an auxiliary (AE).electrode

» Electrochemical D2PE sensor design » Dual electrochemical cell

AE
RE
WE1 WE2
WE1 pad WE? pad
RE pad AE pad

Thick-film gold duatelectrodesshow an excellent electrochemical behavior with a good Haral inter

electrode reproducibilityldeal formultiplexinganalysis.

WE1 4 WE1
3 WE2 3 WE?2
2 2
< <
21 21
5 5
=) =)
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-0,6 0,4 0,2 0 0,2 0,4 0,6 0,8 1 -0,6 -0,4 -0,2 0 0,2 04 0,6 0,8 1
Potential (V) Potential (V)

Cycliovoltammograms for 1 mM ferrocene metharninl  Cycliocvoltammograms for 1 mM ferrocene methariol
0.1 M H:SQ at the samethickfilm gold dualelectrode 0.1 M H:SQ at differentthick-film gold dual
v =50 mV/s, n 20 (10 + 10), RSD=2% electrodes. v = 50 mV/s, n 20 L0+ 10), RSD 2%
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1.2. THIN-FILM ELECTRODES

MicruXdevelopsmetatbased (micro)elegcodesfabricated by thiafilm technologies on &lassubstrate.
A resinbasedprotective layer is used to delimit the electrochemical cell enabling the use of very small sample

volume.

» Thin-film electrodes main features

» Standard dimensions: 10 x6 x 0.7 mm
» Substrate: Glass

» Protective layer: SU8PIresin

» Electrochemical cell: 20r3.5mmg

» Sample volume: lg¢lopL

» Electrode material: Platinum or Gold

The inherent properties of thehin-film (micro)electrodesuch as low cost disposables, reusable, high
fabrication resolution, high sensitivity, low reagent consumption as well asteuious precleaning

procedures provide a suitable tool forultiple applications

Electroanalysis || Flow Systems & Microfluidics |” Nanotechnology Biosensors
V' Study EC reactions V  FIA Systems V Modified electrodes V EC transducers
V  Trace EC Analysis V' Microchips Electrophoresis [fl V New nanostructures V New recognition elements
V  In-vivo measurements V Capillary Electrophoresis V New nanomaterials V POCsystems
V  Redox cycling V' HPLC

Electrochemical sensors are available in different standard designs and materials.

Thinfilm technologies can be also used for the manufactureustomized electrochemical sensors
MicruX has wide experience in the design and development afediffénin-film based electroded.hus, the

(micro)electrodes are adapted to fulfill the requirements of customers.
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1.2.1. Thin-film single-electrodes (SE)

» Thin-film platinum & gold single-electrodes

Electrochemical sensors SE are based on a thlesrode (working- WE reference- REand auxiliary
AB approach. The three electrodes are fabricated in the same matpléirumor gold) with high precision

and resolution.

» Electrochemical SE sensor design » Electrochemical cell (2 mm )

| »

% micrux ™

—— AE

WE ——
] Insulating
layer
RE pad
WE pad AE pad

RE WE AE

Reference Electrodes Material WE size Electrodes thickness
» ED-5E1-Pt Titanium / Platinum Tmm diameter 50/150 nm
» ED-5E1-Au Titanium/ Gold Tmm diameter 50/150 nm

Thinfilm metatbased electrodeshow an excellent electrochemical behavior with a good #anal inter-

electrode reproducibility.

2 %o
=05 =
0.5
-1 -
15 - 11
2 T T T T - - T : : . -15 T T T T T T T T T 1
-04  -03 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 03 0.4 0.5 0.6
E(V) E(V)
Cyclic voltammograms for 1 mMHA€(CNy)in 0.1 M KCI Cycliovoltammograms for 1 mM ferrocenykthyl
at different thin-film Pt electrodesEBSE1PY). alcohol in 01 M HSQ at different thin-film Au
v =50 mV/s, n = RSD= 4% electrodesEDSE1AuU). v = 50 mV/s, n = RSD = 6%
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» Thin-film double-metal single-electrodes

Doublemetal thin-film electrochemical sensors are based on a thetectrodes approach with gold
working electrode (WE) angdatinumreference (REand auxiliary (AE) electrode$he combination ofwo
different metal electrodesn the same EC cell enables thdificationof the working electrode surface

selectively without affecting the surface of the reference and auxiliary electrodes

» Electrochemical double-metal S5E sensor design » Electrochemical cell (2 mm )

= %)
3 m
® micrux -
WE — —|  [Insulafing
layer
RE pad
A
WE pad AE pad

Reference EIEdmd;:_ Material AE WE size Electrodes thickness

» ED-SE1-AuPt Ti/ Au Ti/ Pt Ti/ Pt 1mm diameter 50/150 nm

Thinfilm doublemetal electrodes show an excellent electrochemical behavior with a good

reproducibility.

15 4 5
4
11 3
_os _ 2 ——25mV/s
3 3 1 ——50mV/s
E 0 E 0 ——100 mV/s
é: g 1 ——250 mV/s
05 2 ——500mV/s
a1 3 —— 1000 mV/s
4
1.5 T T T T T T T T 1 -5 T T T T T T T T 1
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 03 0.4 0.5 -04 -03 -02 -01 0 0.1 0.2 0.3 0.4 0.5
E(V) E(V)
Successive cyclic voltammograms for 1 mNekCNy) Cyclic voltammograms for 1 mMARECNyin 0.1 M KC
in 0.1 M KCI at theamethin-film Au electrodeED using differentscan ratesat a thinfilm Au electrode
SE1AuUPY). v =50 mV/s, n = 1RSD = 3% (EDSE1AUPY).
21
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1.2.2. Thin-film microelectrode arrays (MEA]

Thinfilm technologies enable thdevelopmentof smallmicrostructures(<25 pm)with high resolution
and precisionThus, amnicroelectrode arraf{MEA)based orpinholeswith a honeycombmicrastructure can

be manufactured on a working singiectrode.

» Electrochemical mSE sensor design » Electrochemical cell - Working Microelectrode Array

| )

@ micrux ™

—— AE

| Insulating

microWE —]
layer
RE pad
AE pad
WE pad

The working electrodél mm dianeter) is based on a metal surface coated with-&tesin in which is

defined amicroholes arrayvith honeycomb structure

Reference EIetfroFies : Waorking Electrode Mi.cros’rruc’rure Electrodes thickness
Material UHoles diameter MHoles pitch [Holes number
» ED-mSE-5-Pt Ti/ Pt 5pm 50 pm 500 50/150 nm
» E0-mSE-10-Pt Ti/Pt 10 pm 100 pm 90 50/150 nm
» ED-mSE-5-Au Ti/Au 5pm 50 pm 500 50/150 nm
» E0-mSE-10-Au Ti/Au 10 pm 100 pm 90 50/150 nm

Thinfilm MEAelectrodesshowthe typicalmicroelectrode behaior to enhancethe analytical signalby

reaching thesteadystatein a short time.
15
10 4
Cyclic voltammograrfor 1 mM ferrocegyimethylalcohol

0 - in 0.1 M HSQ at a thinfilm gold microelectrode array
(EBmMSE10-Au). v = D mV/s.

Current (nA)
(%]
1

-10 -
Electrode pe-cleaning bycydic wltammetry between

-1.5vVand+1.5V (n =10, v =100 mMW$BGED0.1 M
-20 1 H.SQ.

-25

-15 -

-04 -0.2 0 0.2 0.4
E (V)
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1.2.3. Thin-film interdigitated electrodes (IDE]

Thinfilm technologies enable the fabrication of microelectrodes (<25 um) with high resolution and
precision. The most basicinterdigitated electrodes (IDE) consist of two individually addressable
microelectrode array strips with an interdigitated approaddon-additional reference and auxiliary

electrodes are included on the device.

» Electrochemical IDE sensor design » Electrochemical cell (3.5 mm 0]

wet ] >~ Wi

I
micrux

Insulating
——
layer

WEZ pad

WE1 pad

Differentinterdigitated electrode (IDE)esigns are available in platinum or gold.

Reference Material pElectrade width pElectrode gap Number of feet Thickness
» ED-IDET-Pt Ti/Pt 10 pm 10 pm 90 pairs 50/150 nm
» ED-IDE2-Pt Ti/Pt 10 pm 5pm 120 pairs 50/150 nm
» ED-IDE3-Pt Ti/Pt 5pm 5pm 180 pairs 50/150 nm
» ED-1DET-Au Ti/Au 10 pm 10 pm 90 pairs 50/150 nm
» E0-1DE2-Au Ti/Au 10 pm 5pm 120 pairs 50/150 nm
» ED-1DE3-Au Ti/Au 5pm 5pm 180 pairs 50/150 nm

Thesdinealbandelectrodes have been specially desigired circular cell tavork with very small sample
drops (< 1QuL). The sample drop shape is watlapted to the electrode cell in order to get the maximum

performance and precision.

The interdigitatedelectrodes(IDE) provide a suitablaool especiallyuseful forimpedance capacitance

andconductivitymeasurementas well aguel cells
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Electrochemical Impedance Spectrosc@RiS) is a powerfulastand accurate nowestructivemethod

that can be used with the tardigitated electrodes (IDE) multiple analyticalapplications

» Gold thin-film interdigitated electrodes

» Platinum thin-film inferdigitated electrodes

Nyquist Plots

8000 +

7000 -

6000 -

5000 -

4000 -

-Z" (ohms)

3000 +

2000 -+

1000 -

8000

0 2000 4000
Z' (ohms)

6000

——IDE3
——IDE2
——IDE1

o

2000 4000 6000 8000
Z' (ohms)

Nyquist plots usingdifferent gold and platinum thiifilm interdigitated electrodesin alow conductivity NaCl
solution(6.0 mS/cm)Frequencies range: 500 ké1200 HzVpp= 25 mVInset: equivalentelectriccircuit.

Bode Plots

——IDE3

2.50 T T T T
2.00 2.50 3.00 3.50 4.00
log f (Hz)

4.50 5.00

80 430

4.10
70

3.90

w [=)]
o [=]

~
(=]
Phase { 0)
log | Z|

2.00

r 80
——IDE3

——IDE2 .
——IDE1
- 60

- 50

40

Phase ( o}

- 30
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2.50

T T 0

3.00 3.50 4.00 4.50 5.00 5.50
log f (Hz)

Bode plots usindifferent gold and platinum thiifilm interdigitated electrodesin alow condutivity NaClsolution
(6.0 mS/cm)Frequencies range: 500 k&1200 Hz, Wp= 25 mV.

*Impedance spectra data were provided by Nanobiotechnology for Diagndsitids)(Group from Advanced Chemical Research Institute of Catalonia
(IQAGCSIC), Biomedical Rasch Networking Center in Bioengineering, Biomaterials and Nanomedicine-BBRIEMarcelona, SPAIN.
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1.2.4. Thin-film interdigitated microelectrode array (IDA]

Thinfilm technologies enable the integration of theference(RE)and auxiliary(AE)electrodeswith the
interdigitated microelectrodes.Interdigitated array (IDA) electrodes takealso advantages of the
microelectrodefeatures enhancing theensitivityand detection limits In this case,he working electrode

(WE)consists ofwo individually addresable arraysf microelectrodes \th an interdigitated approach.

» Electrochemical IDA sensor design » Electrochemical cell (2 mm )

= T 5
—mICI'UX”/AE

RE —|

WET — — WE?
| Insulating
layer
RE pad AE pad
WE1 pad WE? pad

WE1 WE2

» |DA warking electrode

Different IDA microelectrode (WE1/WEZ2) designs are available in platinum or gold.

Reference Material pElectrade width pElectrode gap Number of feet Thickness
» ED-1DAT-Pt Ti/Pt 10 pm 10 pm 15 pairs 50/150 nm
» ED-1DA5-Pt Ti/Pt 10 pm 5pm 20 pairs 50/150 nm
» EO-10A6-Pt Ti/Pt 5pm 5pm 30 pairs 50/150 nm
» E0-10A1-Au Ti/Au 10 pm 10 pm 15 pairs 50/150 nm
» E0-10A5-Au Ti/Au 10 pm 5pm 20 pairs 50/150 nm
» E0-10A6-Au Ti/Au 5pm 5pm 30 pairs 50/150 nm

25
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Thinfilm IDA electrodes could be usedsimgle- (only one WEgenerator, is connected) odual-mode
(both WEs,generator and collector, are connected).Duatmode enables themicroelectrode behavigr

reaching thesteadystatein a short time an@énhancinghe analytical signals.

Red & Ox + ne”

Red: Reduced molecule
Ox: Oxidized molecule

Generator (WE1) T
WET WE?2 Collector (WE?)

Redox cycling performed attérdigitated Array (IDAnicroelectrodes

IDA microelectrode desigrfeidth and gg) are going to affect the number oédox cyclings well as the

collection efficiency

E g
:1 ——IDAG = ——IDA6
= 0 ‘E [
g ——IDA5 e —IDAS
3 5
© 1 ——IDA1 o ——IDA1
-2 - 1 4+
-3
-2
-4
'5 T T 1
05 0 05 1 3 ‘ ' !
0.5 0 0.5 1
Ewes (V) Ewes (V)
Cyclic voltammograms for 1 mKiFe(CNy)in 0.1 M KCI Cyclic voltammograms fdr mM ferrocene
usingsingle- and dual-mode at differentPlatinumIDA methylalcohol in 0.1 M ¥$Q usingsingle- and dual-
electrodes mode at differentGoldIDA electrodes.

Generator (WE1potential cycled fron©.3 to 0.5 V at 50 mV/€ollector (WE2potential held constant a0.3 V (duaimode).
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1.2.5. Thin-film interdigitated ring array (IDRA)

Thinfilm technologies open the gate to develop special microelectrodes desigesdigitated ring array

(IDRA) electrodes bring a radial desigaaally focused on flow systemiBhe working electrode consists of

two radial arrays of microelectrodevith an interdigitated approach.

» Electrochemical IDRA sensor design » Electrochemical cell (2 mm @)

RE WE1 WE2 AE

I S
S MiCrux £
WET —— T
| Insulating
layer
RE pad
AE pad
WE1 pad WE? pad

» |IDRA warking electrode

Reference Material pElectrode width uElectrode gap Number of feet Thickness
» ED-I1DRA1-Pt Ti/Pt 10 pm 10 pm 12 pairs 50/150 nm
» ED-1DRAT-Au Ti/Au 10 pm 10 pm 12 pairs 50/150 nm

Duatmodeenables themicroelectrode behavigreaching thesteadystatein a short time an&nhancing

the analytical signals

Single-mode

1{pA)
°

Dual-mode

T T !
05 0 05 1
E(V)

Cyclic voltammograms for 1 mMHA€(CNy)in 0.1 M KCI
usingsinde- and duatmodeat a Platinum IDRA
electrode.

Single-mode

Dual-mode

-1.5

T T .
0.5 [ 0.5 1
E(V)

Cyclic voltammograms for 1 mM ferrocene
methylalcoholin 0.1M HSQ usingsingle anddual
modeat a GoldIDRA electrode.
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1.2.6. On-demand thin-film electrochemical sensors

MicruXis able to manufactureffcthe¢shelfmetalbased thinfilm (micro)electrodes as well as othgire-
designed sensorsn-demand Different on-demandsensorsare currenty available to be manufactured.
Metal-based (micro)electrodes are manufactured on a glass substrate ani¢isin (SU8/P) as insulating

layer, delimiting the electrochemical cell.

» Basic Single- & Multi-Electrode Systems

Different single and multielectrode chips, integrating one or more working electrodes (WE) as well as
reference (RE) and auxiliary (AE) electrodes, easily manufactured by using tHitm technologies.

Electrodes are available in gold and platinum.

» Single-Sensar

B-SE ¢
=
.
Q

354 E

AE

>
_—

» Dual-Sensor » Tri-Sensor

&, XNOIW g

I —

RE  WElT WEZ AE RE WET WEZ WE3 AE
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» Basic Interdigitated Lineal & Ring Electrodes

Different lineal (IDE) andng (IDRE}gpproaches are available for theasicinterdigitated electrodes

Interdigitatedelectrodesconsist of two individually addredsie microelectrode array strips.

» |0E sensoars » |DRE sensors

aql I I
Mmicrux micrux micrux

» Dual Inferdigitated Lineal & Ring Electrodes

Dual intedigitated electrodes (lineal or ring) can be integrated in a single chip with different
configurations.

» Dual-IDE sensors

» Dual-IDRE sensors

d-IDRE 34dIP] |d-IDRE J4aI-p

WET(1) WE2(1) WET[2) WE2(2]  WET[1) WE1(2) WE2(2) WE2(1)

WE[1) WE2[1) WET(2) WEZ2[Z)  WET(1] WE2(1] WET(2] WEZ[2)
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» Individually Addressable MicroElectrode Arrays

Thinfilm technologies enable the manufactuof different individually addressable mudtiectrode array

(iIMEA) systems.

» iMEA chip

iMEA-10

XnIoIW

IMEA chip consists of four sets of seven -iin microelectrodes (28 individually addressable

microelectrodes) with integrated reference and auxiliary electatethe center of the chip.

» multi-iMEA chip

Multi-iIMEA chipconsists of four areas with seven sets of sevefquiOmicrohole arrays (28 individually
addressable microelectrode arrays) with integrated reference and auxiliary electrodes in the cttiter

chip.
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» Multi-Electrodes Chips

Thinfilm technologies enable the integration of multiple electrochemical cells in a sirne for

multiplexing detection

» Bx single-electrode chip » 1bx single-electrode chip

3- — SE-Bx xe-:-] -
o] 0] ms @
=2
[
>

» Multi Interdigitated Electrodes Chips

Thinfilm technologies also enable the integration of multiple cells with interdigitated electrodes in a

single chip for multiplexing detection.

» Multi-IDE chip

XnJoiw
micrux
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1.3. MANUFACTURING SERVICES

MicruXis a leading developer in innovadi electrochemical and microfluidic solutions. We offer a wide
range of custom solutions to meet your specific needs. Our experienced team of engineers can work with

you to design anthanufacturedevices that ar¢ailoredto your application.

As a trustegbartner, we support you from the very early stages through to final device serial production,

offering complete services or handling specific phasesased

Prototyping .
Ry Validation

Idea & concept manufacturing Lab testing
technologies

Production Quality Control

Up-scaling Assembling &
technologies packaging

Final Product
Enduser ready

Design / Layout

» Our Expertise

At MicruX, we leverage advanced technologies and years of expertise terdeighquality custom
solutions. Our team is dedicated to meeting your specific needs with precision and efficiency.
» Why Choose Us

Cuttingedge technology
Personalized service

Highquality standards

< < < <

Fast turnaround times

At MicruX, we are committed faroviding topnotch services throughout the entire journey of your

microfluidic and electrochemical sensor project. Let us help you bring your vision to life!
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1.3.1. Thin-film electrodes manufacturing services

MicruXexcels in the design and manufacturinghih-film electrodedailored to your specific needs. Our
state-of-the-art thin-film technology ensures precision, reliability, and high performance for a wide range of

applications

» Advanced Thin-film Technology

Utilizing the latest advancements in Hiilm deposition techniques, we create electrodes that meet the

highest industry standards.

» Quality Assurance

Every electrode undergoes rigorous testing to ensure it meets your specifications and performs reliably

in reatworld conditions.

» Technical Specifications / Customization Options

» Substrate: Glass Wafers

» Electrode materials Platinum or Gold thidilms
» Minimal electrode features  upto 5 um

» Typical electrode thickness 150 + 15 nm

» Protective layer: SU8PIresin

» Applications

Thinfilm electrodes are a very useful analytical tool fiaultiple applicationstaking advantages of their
inherent properties such as low cost & disposables, reusable, high fabrication resolution, high sensitivity, low

reagent consumption asell as nortedious precleaning procedures.

Biosensing Environmental Industrial Process Point-of-Lare
Monitoring Control Diagnostic
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1.3.2. Prinfed electrodes manufacturing services

MicruXis specialize in the fabrication of highguality printed electrodesusing advanced screegrinting
techniques. Our printed electrodes offer ceaffective salitions with excellent performance and flexibility

for various applications.

» Screen-Printing Technology

We employ cuttingedge screesprinting technology to produce electrodes with high precision and

consistency.

» Quality Control

Our printed electroés undergo strict quality control measures to ensure they meet the highest

standards of performance and durability

» Technical Specifications / Customization Options

» Substrate: Flexible Polyester (white or clear
Rigid Alumina (A0z)
» Substratethickness PET (white): 125/ 250 / 350 pm

PET (clear): 125/ 175 pum
Alumina 380 pm

» Electrode materials Carbor/ Graphene/ Silver /
SilverSilver Chloride / Gold
Platinum

» Min. electrode features 500 um

» Applications

Printed electrodes @ a suitable tool fomultiple applicationsproviding many advantages such as-low

cost, disposable, low reagent consumption as well astedious precleaning procedures

Biosensing Environmental Industrial Process Point-of-Lare
Monitaring Control Diagnostic
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1.3.3. Microfluidic manufacturing services

MicruXis specialized in fabricatingicrofluidic SU8 master moldon silicon wafersOur master mold
manufacturing services provide a casfective and versatile tool for creating soft casting polymers (like
PDMS) and for heembossing processes. These master molds ensure high fidelity inatépdi intricate

designs, making them ideal for diverse microfluidic applications

SU8microstructurescan bemanufactured on &-inch dlicon waferin order to get mastemoldswith high
precision and resolutiofup to 5-um minimal features)These mastemolds are created with high precision
and resolution, ensuring that every detail of your design is accurately reproduced. This technology is essential

for producing reliable and higberformance microfluidic devices.

» Multilayer and 30 Microfluidics

Our capabilities extend to the manufacturing of multilayer structufeg to 2 SkB layers, including3D
microfluidics These complex designs enable advanced functionalities and greater flexibility in your

microfluidic applications, providing solutions ttatn meet the most demanding requirements

Oouble-fayer
Single-layer

Yy v

Silicon Wafer

Silicon wafer could be cut on smaller rectangular pieces in order to get individual masters. Other technical

features can be fulfilled under request.

» Technical Specifications

» Substrate: 4-inch Silicon wafies

» Structures: SU8 resin

» Minimal features Height: 5 pm / Width: 5 um
» Max. features Up to 300 pm (singkayer)

» Typical aspect ratio:  1:1 (Width:Height)

» Structures layers Up to 2layers

Our microfluidic solutions are perfect for dfgations in lakon-a-chip systems, chemical analysis, medical

diagnostics, environmental monitoring, and more.
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1.4. ELECTROCHEMICAL & MICROFLUIDIC PLATFORMS

1.4.1. Drop-cell interface

The dropcell connectoriRef. EEDRORCEL) provides a true uselriendly interface with the potentiostat,

enablhg the use of microvolume (& 10 uL sample drops) with all standard (10 x 6 mm) filin

(micro)electrodes.

» Dimensions40 x 30 x 25 mm (WxDxH)

» Material: aluminium base + methacrylate cover
» User friendly(tool free assembly).

» Easyandfast replacementof the electrodes.

» High qualityrobust connector.

» Reusable; longife.

The dropcell connectorand AlGcell fef. EDAIO-CELL are supplied with a universal cable compatible

with any commercial potentiostat.

» Cable Terminals

miniUSB taDrop-cell/ AlO-cell

l

2-mm Male or Female banana plug to potentiostat

\

Plug to potentiostat may be available in another format under previous request.
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1.4.2. All-in-One Platform for thin-film electrodes

The innovative Alin-One cell (ef. EDAIO-CEL)providesa unique multipurpose interface with movable

add-ons that can be easily interchanged for using ¢tendard (10 x 6 mnthin-film (micro)electrodes.

» Dimensions60 x 40 x 30 mm (WxDxH)

» Material: aluminium base- methacrylate covéadd-ons
B

’ » Easyandfast electrodereplacement

» Differentmovable Add-Ons.
» EasyAdd-Onsassembly(tool free).

» Reusable; long life

The AlCGcell enables the use of the thiiilm (micro)electrodes irstatic (Drop / Batchcell) or dynamic

(Flowcell)conditions, fulfilling the requirements afultiple analyticalapplications

Movable AddOns

Flow-cell Addons Batch-cell Addons

The AlCcell is currently provided in two versisnthe base cell + one agoh (ef. ED-AIO-CELi1X) or the
base cell + two addns ¢ef. EDAIO-CEL{2x). Additionaladd-onsin PMMA (standard)or PEEKon demand)
can be preided with the base celThe adebns can be also supplied by separated and they can be customized

(materials / designsconsideringhe specifiaequirements of the customers.
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Different Flowcell and Batchcell add-ons in PMMA (standard) andPEEKon demand) are currently
available for using in combination with the AIO platform and all standard (10 x 6 mmfiltinin

(micro)electrodes.

» AlD add-ons
» Batch-cell Add-ons

x  BCPMMA50 / BCGPEEK,0. Compatible with all thin-film
(micro)electrodes and IDuElectrodes with2- or 3,5mm diameter
electrochemical cell.

The cell is sealed with&mm |.D. Gring.

» Flow-cell Add-ons

x  FGPMMA-2,0 / FCPEER,0. Compatible with thiAfilm (micro)electrodes
with 2 mm diameter electrochemicakll. The cell is sealed with an2m
I.D. Qring.

x  FGPMMA-3,5 /| FGPEEK3,5. Compatible with thidfilm IDuElectrode:
with 3,5 mm diameter electrochemical cell. The cell is sealed with ¢
mm 1.D. Gring

Amperometric measurements inFlow Injection Analysi$-1A) system using th&O cellith add-on FG

PMMA2,0and MicruXECStainstrument(ref. ECSTAZD20).

160 -
140 -
120 -
T 100 -
£
£ 80 -
[
3 60 -
40 -
M
20
0 T T T T T T T 1
0 100 200 300 400 500 600 700 800

time (s)

Successivajections of 1-18M pAP in the FIA system usinthin-film Pt singleelectrode(EDSEPt). Carrier: 0.M
PBS, pH = 7.4, flow rate snL/min, &= +0.4 VRSD = 4% = 10.
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1.4.3. All-in-One SPE Platform for thick-film electrodes

A multipurposeAll-in-One platform (ref. EDAIO-SPECEL]Lwith movable adebnsis also available for
using the standard (27.5 x 10.1 mm) thfdin electrodes.

» Dimengons: 60 x 40 x 30 mm (WxDxH)

» Material: aluminium base + methacrylaseld-ons
» Easyandfast electrodereplacement

» Differentmovable Add-Ons.

» EasyAdd-Onsassembly(tool free).

» Reusable; long life

TheAIO-SPEcel enables the use of the ttk-film electrodesin static (Batchcell) or dynamic(Flowcell)

conditions, fulfilling the requirements aofultiple electroanalyticalapplications

Movable AddOns

Flow-cell Addon Batch-cell Addon

TheAlO-SPEcellis currently provided in two versienthe base cell + one agh (ref. EDAIO-SPECELL
1x) or the base cell + two aduhs fef. EDAIO-SPECEL12X).

The AIO-SPEcell is compatible with theSPECABLE connectdref. EDSPECABLEfor interfacing the

electrodes with the potentiostatThis cable is supplied with the platform.

@ more info
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