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Continuous-flow preparation 
of Au-Nanoparticles



Examples of Au Nanoparticles (SEM images)



— Ascorb.-AuNP: 19.4 nm ( ± 3.9 nm)

— Citrate-AuNP:  13.7 nm ( ± 1.7 nm)



— 5 µl/min:   18.1 nm ( ± 4.9 nm)

— 50 µl/min:  15.8 nm ( ± 4.8 nm)
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Microfluidic synthesis if Au nanorods; J. Boleininger et al. 2006, PCCP 8, 32



GNP spectra, generation by sodium borohydride
(different effectors: mercaptoundecanoic acid, mercaptoundecanol



Ag-Nanoparticles



Influence of reduction of educt ratio on 
particle size in SNP formation 
under flow-through conditions
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Binary nanoparticles Au/Ag
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TEM image



Spatially resolved EDX analysis indicating the 
core/shell character of obtained particles



Centrifugal sedimentation spectroscopy 
(mass-related signal):  Increasing Ag shell diameter
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Au/Ag NPs



Promising droplets:

Recent applications

0,5 mm tube / 
Perfluorinated carrier 
liquid 
(S. Schneider 2004)
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Micro continuous-flow synthesis 
of ZnO micro and nanoparticles



.



ZnO from µ-Cont.-flow synthesis



xy
•



ZnO (NaOH-synthesis)



Adressing 
twodimensional 
concentration spaces

20 µl/min KV/H2O +  20 µl/min OG/H2O(10 % Glycerin) + 20 µl/min TD



Danio rerio
embryonic development in micro 

fluid segments
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Segment on demand =

= Information transfer into 
segment sequences =

= „talking with sequences“
(input direction)
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Challenges 
for nanoparticle techniques in 

micro reaction technology 
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Talking with segments:

Labelling and 
information transfer

(on the segment-internal level)
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Conclusions
• microfluidics and – in particular – micro fluid segments are well 
suited for synthesis and screening of nanomaterials

• structured liquids support the read-out of information from molecules 
and cells what can be applied, for example, in drug screening and 
toxicological studies

• Fluid segments in the nanoliter, picoliter or smaller ranges can used 
for interfaces for information transfer, for example for molecular 
optimization in combinatorial chemistry (molecular architectures), for 
cell technology or for information processing

• microsegmented flows could be a promising strategy for fluid-based 
three-dimensional information technology
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