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Microfluidics unite! -

Achieving integrated solutions by combining
industrialized microfluidic components

Bartels Mikrotechnik GmbH

Florian Siemenroth
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The Vision: Making microfluidics as simple as LEGO

Microfluidics is...

e Challenging
® Needs a lot of knowledge
®* Needs a lot of expertise

Let us help users:
e By pre-selecting reasonable components
® Giving easy access to each, single component

® Giving easy access even to the combination of the
components

[Honeywell SENSIRION




ikrotechnik

Bartels@
Bartels Mikrotechnik: 25 years of microfluidic expertise

Our business segments
9 Located in Dortmund, Germany

microComponentsﬁ]D

Supplier and distributor of micropumps,
microvalves and microfluidic accessories

, : . @
microEngineering

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

One of the world's largest series manufacturer of
plastic micropumps suitable for liquids and gases

Worldwide distribution

Strong partner network
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mp6 micropump: Overview

Double piezo pump
Promoting gases & liquids
Full microfluidic system
German Engineering

5,000 hours lifetime guaranteed

Simple functionality

Small & low-weight
High accuracy

RoHS and REACH certified

Many sterilization options

m)ikrotechnik

Bartels
Easy set-up
1009% tested
Big batch production possible

Easy-to-use software

Cyclic test (IEC 60068-2-38)
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mp6 micropump: Technical details

Double piezo pump functionality:
K

/ \ Liquid 5 - 8,000 ul/min up to 700 mbar

Gases up to 25,000 pl/min  up to 150 mbar

Flow rate Backpressure

111 339 43 114

2 el
\ / Liquid Gas
A2 KT q [nl/min] g [ml/min]

8000 25

600 p [mbar] 150 p [mbar]
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General industry situation in microfluidics

pressure
flow/ volume

Three main aspects of fluid movement to
ensure the proper function of a fluidic

system: e direction
4 N\ N/ Y4 N\ )
Pressure Microfluidic
Pumps Valves Flow sensors _
SeNnsors Ch|p5
- J\ J\ Y,

Source: YOLE Report 2017
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Partner components
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System solution — mp-Multiboard

Multiboard revil G
UALUVE < -
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“ ﬁ Bartels Mikrotechnik GmbH
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Bartels@

Microfluidic ‘
evaluation board

Compatible with iy
parther components

7
Easy access via app

Flexibility due to “2

open source code

ikrotechnik



ikrotechnik

Bartels@
Forward Integration - mpSmart series

m— Intelligent micropump g
lcows - [l B | (@ikrotechnik
B @ikrotechnik B e s, M and partner component
artels [ PumpOff | | Set Flowrate | | | wmin 042 | i Comb|nat|0n

mpSmart

For liquids & gases

E o S5,
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— Flowrate [uUmin]

Al - Regulated
Systems

|

Software interface
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System Integration of microfluidic components Micropumps

M) mpSmart App -
IR | (@ikrotechnik
Pump Control:  Prime System: B ar te I S
ump On Frime Target Flowrate: Sensor Flowrate: ~ Datato wc
Pump O | | Set Flowrate dmin  [042 | wmin

SENSIRIO

Micro Sensors

microcﬂﬁd"l:cks%

Microfluidic
Chips

o ]
o\ memetis
Valves

96 Well-Plate format, less than DIN A5 sheet
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System Integration of microfluidic components
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Find the right microfluidic kit for you!

mp-basic kit mp-advance kit mp-select kit mp-Lab! kit

Shop now at: www.bartels-mikrotechnik.shop



http://www.bartels-mikrotechnik.shop/
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Our engineering expertise

Y 4

Software engineering

Fluidic system design
®Droplet-based fluid systems
®Dosing & micro spraying

eFlowrate & pressure control systems

Computer Aided Engineering
CAD, CAM

From prototyping to
full system integration

Electronic engineering Simulation

coupling microfluidic
components to best fitting
electronics

Fluid Dynamics and Structural
Mechanics

Full Inhouse Prototyping

: . . @
microEngineering :

Laser welding, laser &
mechanical cutting, 3D printing
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System Integration of Electrowetting: Manipulation Micro Spraying/Generation
microfluidic components of liquids in electric fields of mist

[T activated Electrodes

Open to help in:

« Customer Projects ) . . @
» Nationally funded projects mlCI’OEnglneel’lng

e EU funded projects
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Applications & markets
for microfluidics
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Why Microfluidics?

Lessons learned from vaccines within COVID-19
pandemic:

* mRNA vaccines can be developed and adapted very
quickly

* mRNA vaccine production and transport is very
difficult, upscaling is too slow

* No experience in duration of immunity

Thesis: Lack of vaccines again shortly for refreshing the
Immunity

How can we effectively distribute the rare vaccines to the
real point of need?




@)ikrotechnik
Bartels
Why Microfluidics?
GENSPEED [ 20K raturs:
BIOTECH Nime o * One drop of blood from fingertip
Test typ pr— e Results within 18 min

Craran lateral flow test Lab-ELISA Mikro-ELISA 3 ] o

» ” - i e Highly sensitive
SenSItWIty (due to technology) (gold standard) (comparable to lab) / ° H | g h |y S p e Clﬂ C

ifici o5 ++ gt : = :::;’:YIV3I5 Protein) <+ = =
SHseiicty (often N-protein only) (either N- or S-protein) (gmjtaﬁ';guii? B oo 20erome) 4] * (Quantitative measurement enables follow-u P
Handling (appr:x‘.{-r min.) (depending 0;1 automation) (appr-gx-.’-r min.) SRR a n d m 0 n I to rl n g
Usability at the it : rt * Digital
point of need (mobile) (large devices) (mobile)
Time to result (15 jFzﬁnm.) 0 an) (1;;:1-1;.)
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Main markets for microfluidics

2

Safety technology

Microfluidics
Biotechnology (*\

g
nergy
S

Life Science
@ & : @ Automotive
Diagnostics Pharma Medical Environmental Consumer/

technology White goods
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Market Situation

Microfluidic products market ($M)

$30,000,0 m Optical actuation (incl. Liquid lenses)
S $25.000,0 B Drug delivery
i
Py = 2
9 CAGR;019.2025 = 14.0% B Manufacturing & Microreaction (incl. Flow
E $20,000,0 Chemistry)
g B Tools for Pharmaceutical and Life Science Research
-  $15,000,0 . | —
O p— : : ; 4
5_ . ' — ¥ Industrial diagnostics
2 $10,000,0 S ~ : : :
&= ® Veterinary diagnostics
5 —
&
> $5,000,0 Point-of-care diagnostics (human)
$- - . . . . . I ® Clinical diagnostics (central lab)
2019 2020 2021 2022 2023 2024 2025

Source: Yolé
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Applications

OOQ oO
&
Life
Science
O O ..
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Diagnostics Diagnostics Pharma Pharma Microscopy Safety technology Industial

4 zv%

fmn

» ;"".‘4
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Smart ELISA POCT Smart PCR POCT  Micro Bioreactor: ) . . . Handheld
Cell Line Analytics Cell Culturing Auto immersion andhe

Development chemlcals/e?(ploswes
detection

Analytics at power
transfomers



ikrotechnik

Bartels@
Let us increase the number of pieces...
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... for realising visions!



ikrotechnik y Q

Bartels@

Konrad - Adenauer — Allee 11
44263 Dortmund
Tel.: +49 (0)231 [ 47730 - 500

www.bartels-mikrotechnik.com
info@bartels-mikrotechnik.de

Follow us:



https://www.linkedin.com/company/bartels-mikrotechnik/mycompany/?viewAsMember=true
https://www.facebook.com/bartelsmikro
https://www.youtube.com/channel/UCYVrCs6MgpjEVNamwU7zVqw

