
We get Microfluidics rolling



NextGenMicrofluidics (NGM) 

• NGM is an Open Innovation Test Bed - 21 companies 
• MIH acts as a single-entry point towards their combined technologies and 

expertise
• worldwide biggest platform for upscaling and testing of microfluidic devices 
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 IVD – immuno / nucleic acids
 Electrochemistry
 Enzyme / substrate
 Cell manipulation and analysis

 Active & Passive Microfluidics
 Prototype to production
 From Milling over Inj. Mold to Roll-to-roll

 Microfluidic control
 Electronics
 Optical / amperometric read-out
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Microfluidics Innovation Hub is the single entry point of the European project NextGenMicrofluidcs (www.nextgenmicrofluidics.eu). NextGenMicrofluidics has received funding 
from the European Union’s HORIZON 2020 research & innovation programme under grant agreement no. 862092.

WE DEVELOP AND PRODUCE
Microfluidic Lab-on-a-Foil Systems

Single entry point to research & 
development services

Comprehensive
service portfolio

Fast prototyping and 
scale up

Multiple funding
opportunities

Quality 
assurance

We offer funding to scale up your application

Open Call applications accepted on a rolling basis until September 2023

Access to all services of the EU Horizon Europe project NextGenMicrofluidics

Funding rate of up to 92% for European SMEs and 50% for Large Enterprises



Functional nucleic acids: unleashing their 
untapped potential in a diverse set of 
applications
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• Functional nucleic acids
• Categories and selection strategies
• Advantages over antibodies
• Current challenges and ways forward

• Applied Biophysics and Surface Science (ABISS) Group

• Applications of functional nucleic acids



Functional nucleic acids
Categories and selection strategies



Functional nucleic acids

Drawing inspiration from nature…

Lysine Riboswitch

Hammerhead
ribozyme



Functional nucleic acids
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…going synthetic!

Functional nucleic 
acids

Catalytic

DNAzyme

RNAzyme

Non-catalytic Aptamer (DNA/RNA)

Aptazyme



Selection strategies
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Standard SELEX workflow



Selection strategies
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SELEX variant Description

Magnetic bead-based SELEX
Accelerate SELEX process by immobilizing targets on 
magnetic beads

Capillary electrophoresis SELEX Neither the ligand nor the oligo library are immobilized

Cell-SELEX Whole cells employed as targets

Capture-SELEX
Immobilize oligonucleotide library, while the ligand is in 
solution

Next generation sequencing SELEX
Sequencing across all the selection rounds rather than just 
the last one

Some of the countless SELEX variants



Functional nucleic acids
Advantages over antibodies



Advantages
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Antibodies Aptamers

Affinity for ligand High High

Selectivity for ligand High High (?)

Range of target analytes Limited Wide

Cost Expensive Cheap

Stability Low High

Modification Not controlled Easy and highly
controlled

Are aptamers on a par to antibodies?



Advantages (I)
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Base complementarity allows self-organized networks to be formed

Nat Commun. 2019 Mar 8;10(1):1036. doi: 10.1038/s41467-019-08952-1

 DNA origami

Nat Rev Methods Primers 1, 13 (2021). https://doi.org/10.1038/s43586-020-00009-8

Nanomedicine: Nanotechnology, Biology and Medicine,
14, 2018,1161-1168, https://doi.org/10.1016/j.nano.2018.01.018.

 Target-responsive hydrogels  Microparticles

Nat Rev Mater 1, 16008 (2016). https://doi.org/10.1038/natrevmats.2016.8



Advantages (II)
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Unique interactions endowed by the vary nature of nucleic acids

Biosensors and Bioelectronics, 85, 2016, 649-656, 
https://doi.org/10.1016/j.bios.2016.05.072.

Microchim Acta 183, 1687–1697 (2016). 
https://doi.org/10.1007/s00604-016-1798-3

 Interactions with 2D and 3D nanomaterials, organic molecules

https://doi.org/10.1039/C6NR05872H

Biochemical Society Transactions (2018) https://doi.org/10.1042/BST20170301



Advantages (III)
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Signal generation or amplification made simple

10.1039/D0MA00639D (Review Article) Mater. Adv., 2020, 1, 2663-2687 Chem. Commun., 2010,46, 6720-6722 https://doi.org/10.1039/C002078H



What’s the catch?
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Functional nucleic acids
Current challenges and ways forward



Limited possibilities 
in a 4 letter language 
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Modified nucleotides 



Issues with SELEX
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Validation of selected sequences
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Validation of selected sequences
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DOI: 10.1021/acs.analchem.5b02102
Anal. Chem. 2015, 87, 8608−8612

Trends in Analytical Chemistry 142 (2021) 116311
https://doi.org/10.1016/j.trac.2021.116311



Buffer optimization
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Structural conformation induced only 
in the presence of target analyte!!



Post-SELEX sequence optimization 
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Minimize the search space

Triple helix molecular switch

Rational design of aptamers and assays



Functional nucleic acids
Applications of functional nucleic acids



Applications
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Get your aptamer right!!!

Design your assay smartly!!!



Applied Biophysics and Surface Science (ABISS) Group



Biomedical Research Foundation 
Academy of Athens



Applied Biophysics and Surface Science (ABISS) Group

Surface 

&

Interfacial 
Chemistry

Nanoscience 

&

Nanotechnology

Biochemistry

& 

Biophysics
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Accelerate your Microfluidic Innovation
• Addresses companies – SMEs and LEs

• Access to all services of the NGM OITB - min 2 partners involved

• Budget up to EUR 200.000

• Duration: 6 to 12 months 

• Funding rate of up to 92% and 50% for European SMEs and Large 
Enterprises respectively

• Technology Readiness Level > 4 or Microfluidic System available

• Managed & coordinated by the MIH

• Details see: www.nextgenmicrofluidics.eu/open-call/



Microfluidics Innovation Hub is the single entry point of the European project NextGenMicrofluidcs (www.nextgenmicrofluidics.eu). NextGenMicrofluidics has received funding 
from the European Union’s HORIZON 2020 research & innovation programme under grant agreement no. 862092.

WE DEVELOP AND PRODUCE
CUSTOMIZED

Microfluidic Lab-on-a-Foil Systems

Find out more at https://www.microfluidicshub.eu

Single entry point to research & 
development services

Comprehensive
service portfolio

Fast prototyping and 
scale up

Multiple funding
opportunities

Quality 
assurance


