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Ongoing standardization discussions

Chip sizes
Microfluidic interconnections:
— Chip to tube
— Micropump / microsensor to tube
— (Bio)sensor to chip
— Combining with electrical or optical connections

Classes of applications

Qualification of / tests for microfluidic components / systems
Flow control

Sample preparation

The “White Box”; one instrument / many different specific
disposables for different suppliers
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Introduction standards
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BRI

* Real operability needs standards or at least
industry wide supported design rules.

e “Markets make standards, not committees”

* Therefore identify:

— the barriers and drivers for interoperability and
standards,

— accepted (de facto) standards,
— technology trends,
— dominant players and their products.
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arriers & Drivers for standards in

microfluidics

Barriers:

* Market position of companies
dominant in the market or are
expecting to achieve such
dominance.

* Investment in current products
might become worthless.

Drivers:

* Health care: to enable diversity in
testing, there are hundreds of
specific tests needed, but the
user wants to limit the number of
instruments in the lab.

* Analytical instruments /

* Diversity in the existing products processing equipment / R&D: to

already on the market.
* Lack of uniformity in our

vocabulary.

* Existing standards in established
industries.
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enable the selection of the best
components and the ability to
compare / qualify those
components and the systems.

* Plug & play microfluidics.
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tablished standards and ongoing
discussions

e Established:
*  Microplate Well Positions: ANSI/SBS 4-2004

* Standard microscope slide: ISO 8037-1:1986 Optics and optical instruments -- Microscopes -- Slides --
Part 1: Dimensions, optical properties and marking

* Luer interface (ISO 594:1986)

* Indiscussion:
* Semi
*  SEMI Draft Document 3951 Proposed Guide for Standard Performance, Practices, and Assembly for Ultra High Purity
Microscale Fluidic Systems for use in Scalable Process Environments

* Semi: proposal for multi port interconnect in discussion. (8 parallel fluidic tubes with a center to center spacing of 0.500 mm and
an ID of 0.250 mm)

*  SEMI Draft Document 4691, New standard: specification for high density permanent connections between microfluidic devices
*  SEMI MS7-0708 - Specification for Microfluidic Interfaces to Electronic Device Packages
*  SEMI MS6-0308 - Guide for design and materials for interfacing microfluidic Systems
* Nessi: mainly about sampling for process control
* ISA-SP76, Composition Analyzers?

* DIN standardization group on microreaction technology:

1SO 10991 Micro process engineering - vocabulary
Characterization processes for microreactors.

*  Microfluidics Consortium:
*  Multi port interconnects/ chipsizes & design manufacturing guide

*  Mfmanufacturing project:
*  Europeaninitiative for the standardization and manufacturability of complex micro-fluidic devices
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VDMA

 VDMA has proposed a standard “Einheitsblatt” for micro fluidic
technologies. Mainly for chemical process technologies. The VDMA 66305
defines the interfaces between so-called Match-X building blocks
developed by Fraunhofer (IZM and IPA), both geometric as well as
functional interfaces are described.

* Producers of Match-X building blocks that follow the VDMA-66305
standard, make the building block interoperable between other building
blocks produced by other parties.

3.2.2 Fluidische Schnittstelle.........coooiiviinciiinice e e 73
3.2.2.1 Grundlagen und Erlauterungen zu den Definitionen der
fluidtechnischen Schnittstelle .......c.covvvviieiiiince e 73
3.2.2.2 Verbindung zwischen fluidtechnischen Bausteinen und
MONTAGELOIEIANZEN. .. couieie ettt sttt e e s 74

3.2.2.3 Funktionale Definition der fluidtechnischen Schnittstelle..................... 77
3.2.2.4 Charakterisierung der BaUSteINe..........cueuirerrierieseeeeecneeneieienee s 80
3.2.2.5 Messvorschrift flr die Charakterisierung der fluidtechnischen
Schnittstellen (VOrlaufig).......ccoeveriiviiniieieininre e 82

3.2.2.6 Beschreibung der Schnittstellenparameter.........ccocovevceeeeveeneineenennnne. 82
3.2.2.7 Schnittstellenbeschreibung (Zeichnungen).........ccovvveiecenienienenees 83
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microscopy slide format

Luer (1SO 594:1986)
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microtiter plate format, layouts with
96, 384 or 1536 wells.

FEIRS S A S
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Exploded 3-D View of EFIC Package
Mini — Fluidic
Adapters

Flividic Routing
Card

microfluidic connection

_ J:,y—l airts Lo .
Dleanach\m\d Wold campound " EFIC Fluidic Routing Card & Adapters

Functional Description of Assembled Parts
Republished with permission from Semiconductor Equipment

and Materials International (SEMI) 2012
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NeSSI™ Modular Sampling Systems

m New Sampling/Sensor Initiative

! m Surface-mount modular
' component based gas and fluid
handling and conditioning
systems
ISA SP76 interface specification
Elastomeric o-ring seals

m Offer flexibility in design and
iImplementation

| m Allows for optimal positioning of
NeSSI generation Il systems:

microanalytical devices such as lab on analyzers In a process stream
chip for process and water control.
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andardization activities in Germany

working on standardization for micro fluidic components:
- DECHEMA Fachgru I ' i
g Ppg Mlkro.verfa hrenstech n|k. | {;‘% PROCESSNET
Board Members: Dietrich (mikroglas), Stenger (Evonik), Dittmeyer (KIT) e
- DIN Arbeitsausschuss Mikroverfahrenstechnik

Chairman: Dietrich (mikroglas) @ g @

activities: -
- standard of fluidic interfaces proposed by Wﬁ;{’\ P Chemtec

- terminology norm ISO 10991 already in place

- DIN norm on explosion protection with micro fluidic components in preparation
will be published in approx. 2 months

- research project on standardization of residence time measurement approved
will start in July 2012 for 1 year --> standard equipment and measurement procedure
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e tacto standard in fittings (for instance
chromatography)

MM

* Fittings:
— low pressure fluid transfer: thread %-28; flat
bottom configuration

— high pressure fluid transfer: 10-32: coned
configuration of port

 Tubing: 1.6 and 3.2 mm
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Where are we heading to as an industry?
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egration: a key driver for smaller and
faster diagnostic devices.

* Drivers:
— Need for small sample sizes.
— Ease of use / robustness.
— Need for low cost disposables.

— Short time to measurement result.

* Challenges:

— Microfluidics doesn’t scale as easy as electronics (or even as
mechanics) & electrons are electrons, but in microfluidics............... !

— Combining electronic, mechanical, fluidic and optical components or
structures.

— Technology and business environment are immature.
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Always integrate microfluidics?

- PoC third PoC (home) PoC (other) Central Lab
world

Acceptable Seconds to Seconds to < 6 minutes Up till halfan  Up till several
time to result minutes minutes hour hours

Cost of Uptoafew UptoafewkS UptoafewkS Upto100’sof Uptoafew MS
instruments 100’s of S kS
Staff Untrained Untrained Semi trained Trained Highly
specialized

Cost of <058 Preferable Preferable Upto 10’'sof S  Less relevant
disposables <1$ <3S

Number of 1 1 1-10 Typical 10-20  Less relevant,
tests running but flexibility
in parallel needed

Level of Very high Very high High low Very low
integration to
be expected
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ldentified integration concepts:

 The whole process from input sample to result (detected
electrically or optically):

Chip: all microfluidic functions in one chip.
* on the market: glass, polymer, silicon chip.
* In development: paper, roll to roll manufactures films etc..

“CD”: centrifugal driven microfluidic flow

Card: microfluidic plate with additional components like a biochip
mounted on top of the plate, the fluidic does not leave the
microfluidic plate.

Cartridge: the fluid is transferred from one component to anotherin a
plane or in a 3D configuration.

Not integrated: connections by tubing and wires.
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Technology trends in microfluidics

Chips suppliers are becoming component suppliers.

Well array testing is developing into more complex testing more akin to real life
situations.

3. Digital microfluidics is seen as a way to miniaturize well array testing further.
More efficient and faster sample preparation units (PCR in a few minutes).

5. The industry is looking for technologies that don’t need labeling, i.e. biomarker
specific sensors.

6. The industry is looking for technologies that don’t need time consuming PCR, i.e.
hyper sensitive sensors

/ﬁjg and play microfluidic instruments, cartridges, chip holders, connect@
~~—___are emerging.
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Agreed specifications

Chips and multiport connectors
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Tolerance on chip dimensions

We have defined an asymmetrical chips tolerance for

limiting oversize chips which will not fit in holders and
connectors:

e Maximum / desired oversize is + 0.05 mm

e Maximum undersize is - 0.15mm
e Preferred undersize is - 0.05mm
01/06/2015 Henne van Heeren 21
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MF5 design guide for microfluidics

Design guide for chip
layout & connections

IR |

Microfluidics

Material Polymer

Microtiterplate Microscope Microscope A5*45; 45%15;

Chipsize 127.76 * 85.48 slide slide 30*30; 30*15 ;
mm 75*%25 mm 75*%25 mm 15*%15 mm

Connection Miniluer Miniluer Clamped
o400

\/_-
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Port pitches for microfluidic interconnections

Top connectors Top and/or edge connector
A A
| \ |
Multiple ports: X
Chlp to adapter? Fully integrated?
Multiple port B
connectors: chip
to tube
Single port - o
connectors: chip Luer Miniluer (Notyel dlined)
to tube
) I I I | I I
9 4.5 3 2.25 1.5 0.75
Port pitch in mm. (logarithmic scale)
01/06/2015 Henne van Heer@@ enablingMNT

Microfluidic Consortium, Paris, November 2015,

(@niac



enablingM
micro

\J IR

Connections to top of the chip
(mU|tIpOl’t) 1 Pitches are : 1.5

@T—d Reference point mm or multiples of

that

I

O 0O O 0O Reference Point 5

3mm p p P P PP

Pitch is n*1.5 mm from /

Always keep a distance of 3 mm to center to center
sides of the chip __|--on-thexaxis.

Reference Point

Reference Point

D
D
\
.\'
.\ :
| e
........... | s
' ' ' ' /_/ ,,
/ -
Center of first hole / :
. i ' ' ' ' '\
Itf at (3 ][nm,S mm). '| _-d-Rowwpitch-is n*1.5mm :__
N om e er.eDE_?__PO'fj_t____,‘_\_,_, from center to center
T i on the y axis.
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Connections to top of the chip
(multiport) 2

L Hole diameters are not standardized
a B B E | however there is a minimum and
SN B é@" / : maximum recommended diameter which
0 o S is:
1T @ 3 ; 1.5 mm pitch 0.4<D < 0.7
""""""" 3.0 mm pitch 0.4<D<2.0

Port nomenclatures : AL, A3 ang C4.

On a 1,5mm Fluidic port grid. 4.5 mm pltCh 04<D<35
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immary Table of all the guideline
dimensions and tolerances

Parameter Nominal Minimal | Maximal | Tolerance
value value value

Reference point : left chip corner 0mm

Distance of the first hole from the reference point (3 mm, JEXIln)) +/-0.15 mm
3mm) (corner edge to hole center)

Minimal distance of any hole from any side of the chip 3mm

Distance between holes or Port pitch (center to center) Jgkl®Nealoo RN 11]1y +/-0.15 mm
from ref. point

Rows are parallel to the chip’s x axis at a distance from [Nzk¥:) 1.5 mm +/- 0.15 mm
ref. point of n*1.5

Hole diameter for 1.5 mm grid 0.4 mm 0,7 mm
Hole diameter for 3 mm grid 0.4 mm 2.0 mm

Hole diameter for 4.5 mm grid 0.4 mm 3.5 mm

Total Chip Thickness 1Imm 0.85mm 1.15mm +/-0.15 mm
Total Chip Thickness 1.8 mm 1.65mm 1.95mm +/-0.15 mm
Total Chip Thickness 2 mm 1.80mm 2.20mm +/-0.2 mm

Total Chip Thickness 4dmm 3.60 mm 4.40mm +/-0.4 mm

Tight Tolerance of outer chip dimension (desired) +/-0.05 mm

Lower Tolerance of outer chip dimension (when tight + 0.05 /- 0.15
tolerance not achievable) mm

. 01/06/2015 Henne van Heeren 26
Q@mgc enablingMNT



enabling.
micro

Layouts (1)
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Layouts (2)

port array 27x17

84x54 mm
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On going discussions
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Sensor interface

3 4
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Edge connector
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Maximum
Temperature

(°C)

75
100
50
100
50
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(bar)
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Qualification tests for microfluidic
components and devices

For getting true standard tests, the first steps would be the
definition of the basic (minimal) requirements that should
fulfill the microfluidic component/system in each
application. %

eme

Taking clear this basic reg Q IS possible to start
thinking about what @ te e simplest possible)

can be performed to re I@ requirements.

E.g. for an appleaddoh it i ed that the microfluidic
component ha su temperatures of -152C, so you
can bring the comp under nitrogen bath. So, you can

check that your co nent supports such temperatures,
even the time that can support the temperature.

Henne van Heeren
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Definitions needed

120
- overshoot /\ ‘\
bandwidth-* [\ o~
100 [ ] \ 4 -
N
20 Response tin % Q
“ &

. Q N

Reaction Rising Damping

time (10%) time time
(90%)

Settling time (100%)
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Discussion to be continued

See www.mf-manufacturing.eu

Reactions to:
henne@enablingmnt.com
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