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-/ Today’'s take away

S Introduction into the world of pPlasmaPrint

S andits surfaceengineeringsolutionsfor bio(-medical sensorapplication
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-/ uPlasmaPrint : digital printing with activated molecules
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-/ uPlasmaPrint : digital printing with activated molecules

“I'nstead of 1 nk droplets, we dig

Pl asma activated mol ecul es

change remove add

.. upon interaction with substrate
— .. at low temperatures
\ O N N - at atmospheric pressures

Activation Etching Deposition
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-/ Basic principle and time scales
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-/ Basic principle and time scales :
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-/ Plasma Source Technology

2 X 12 needle printhead

High- Plasma

voltage

Side view

5 ?1.1 rce:

Bottom view

Dielectric Electrodes

A 24 independently controllable discharges (400 Hz)

A 50/200 mm electrodes; 50 — 300 mm discharge gap.

A 2-10kV,, at 10 - 100 kHz.

A Controlled atmosphericpressure gas flowin discharge gap
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-/ uPlasmaPrint solutions **PiXDRO LP50

Process integration
Combining inkjet, laser, plasma

Tabletop R&D print platforms

LPlasmaPrint Station

"\ et

Dedicated plasma printer

uPlasmaPrint head
+ substrate table and controller
+ Infline camera
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-/ uPl asmaPrint is '."’
@

Software controlled, 100-am spatial (XY) patterning of nm scale (Z) functionalitie:

S Wetting / de-wetting Bonding, adherence, cleaning, enabling printing
S surface energy tailoring & gradients fluid-surface interaction improvement
S Selective surface chemistry Amino, hydroxyl, ...

Flexibility of digital printing combined with versatility of atmospheric plasma processing
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-/ Surface engineering for biosensor applications

Conceptual example: Disposable Point of Care biosensor cartridge

Controlled fluid transport / -
Microfluidic delivery ,H Combined withHandheld/benchtop analyse(not shown)

&i’ Detection methods

Optical, electrochemical,

Analyte
“bl ood”

Substrate base
Glass, plastic, paper

Mappes et al. (2009)

GwSO23aYyAlGA2YE | NBI 22R @I t dzS

Biomarker / protein immobilization

Vo-Dinh et al., Fresenius J Anal Chem (2000) 366, 540-551
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-/ Surface engineering for biosensor applications
Conceptual example: Disposable Point of Care biosensor cartridge

ontrolled fluid transpor / -
icrofluidic delivery ,”/ Combined withHandheld/benchtop analyse(not shown)

surface energy tailoring&&?_"'*.

etection methods
Optical, electroechemical , ..

metal tracks & pads

Analyte

Substrate base
Glass, plastic, paper

<dwéc“)23y)\ij)\ 2y é |
Biomarker / protein immobilization

amine functionalities

M t al. (2009 L A
AFAO ot 22R QI dzS

Vo-Dinh et al., Fresenius J Anal Chem (2000) 366, 540-551
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-/ Surface engineering for biosensor applications

A: Surface energy tailoring Microfluidics
B: Amine functionality printing Immobilizations

C: Metallization Electrodes
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-/ Part A: Surface energy engineering

Step 1: Deposition of SiQ, layer by layer Step 2: Post treatment
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surface energy engineering solution for microfluidic
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-/ Part A: Microfluidics Courtesy of

A
Fon tys

Created using pPlasmaPrint

Hydrophobichydrophilic contrast

By removal of nrascale hydrophobic films
Mirrored image on top and bottom glass slide
With thin spacer to enable fluid flow

“Surface” channel s
Alternative for physical channels
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-/ Part B:Biomarker / protein immobilization

Transduced signal
Photonic, Electronic, etc,

Electronic Transducer

Local plasmaprinting of amines
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-/ Part B: Amine functionality printing on fluorinated polymer

/O”‘S NH
Deposition of amines, layer by layer using APTMS g { 2

Contact angle analysis of APTMS films
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Elemental XPS Spectrum of Carbon (C1s) and Nitrogen (N1s)
_ . o AN | e AN
-/ Part B: Amine concentrations from XPS; "|:5i:" A= |. 5= =
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C N F Si @)
C1 C2 C3 N1 N2 N3
FEP substrate (Ref.) | 33.5 66.5
1PR 41.9 13.4 55 |11.9]27.3
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4 -9 % amine surface coverage, comparable with lit.
= Surface density control
Borris et al., Plasma Process. Polym., 4, S482-5486 (2007).

6-11-2013 Diginova 2013 @ CPI




-/

Part C: Metallization for electrodes / metal tracks

Step 1: Amine functionality print using puPlasmaPrint
Step 2: selective metal-salt chemistry to enable

Step 3: electroless Ni, Cu metal tracks & pads (-> galvanic strengthening)

Indirect, digital, metal printing on foil

L9 . .
Low temperature, no curing required

e :
Ni pads @ 2- 5 mm on FEP
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-/ In summary

Introduction into the world of pPlasmaPrint surface engineering solutions

digital printing with molecules to achieve spatial, surface chemical & physical properties control

plasma activation enables low temperature processing at nm scale sensitivity

Direct, digital plasma printing of surface functionalities for biosensor application

A: surface microfluidics printing
B: immobilization through amines printing

C: indirect metal electrodes / tracks printing

Flexibility of digital printing combined with versatility of atmospheric plasma processing
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-/ All PlasmaPrinted biomedical sensor substrate base

- Design and procesi#exibility in R&D

- Scaling capability folow costdisposablegroduction

Thank you for your attention!
Questions?
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