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Stories in this issue 

Cell sorting Endothelialization Installation at 
Harvard CNS 

Installation at 
POSTECH 

Installation 
at MESA+ 

FluidFM support center 

The open-access knowledge 
base support.fluidfm.com 
has grown significantly since 
its launch last November. 
This includes applications, 
details on new accessories, 
and tips on how to solve 
typical experimental 
problems. 

Go check it out! 

New research results 

Multifunctional application of hollow cantilever for cell sorting 

The FluidFM excels with a large diversity of applications possible in a 
single setup. An example of combination of multiple functions in a 
single experiment was recently demonstrated by Orane Guillaume-
Gentil and coworkers[1]. In her experiments she first used a hollow 
cantilever to locally administer trypsin around a cell. The enzyme 
functionality is strongly restricted to the point of release, further 
restricted by a quenching agent in the buffer. Individual cells were 
released from a high-degree confluent layer of cells. These cells could 
be picked up with the same cantilever and sorted based on 
fluorescent properties (see figure below). This example convincingly 
illustrates how multiple manipulation tasks can be carried out with a 
single cantilever, thus simplifying complex experimental protocols. 

Cell selection… Trypsin deposition Cell release …sorting

( Reproduced from [1] with permission from The Royal Society of Chemistry ) 

1. O. Guillaume-Gentil, T. Zambelli and J. A. Vorholt (2014) Isolation of single mammalian cells
from adherent cultures by fluidic force microscopy, Lab Chip 14: 402 DOI: 
10.1039/C3LC51174J

http://support.fluidfm.com/


  

New FluidFM-related 
appnotes can also be found 
on the Nanosurf website. 

 
 

A new FluidFM video is 
available on YouTube. 

 
 

Endothelialization promotion by surface structuring 

Effective cell coverage by endothelial cells (endothelialization) of 
cardiovascular device surfaces is important to prevent clot formation 
of blood. Several methods exist to qualitatively determine the binding 
of cells to a surface, but few are quantitative. The AFM has been 
established as a standard tool to quantify adhesion forces between 
cells and surfaces or cell–cell interactions. With the low piconewton 
resolution of an AFM, single disruption events can be observed down 
to the molecular level. However, forces to pull a cell away from a 
surface can run into the micronewton range. This force regime is hard 
to cover by chemical binding of cells to a cantilever. By use of suction, 
such forces come into reach, as shown in 2012 by Eva Potthoff et al. 
[2]. 

In a new publication the endothelialization of structured surfaces was 
studied as function of the structure depth[3]. Protein concentrations in 
focal adhesion points were monitored and the forces required pulling 
endothelial cells from the surface measured. The results showed that 
adhesion forces were highest for shallow structures of 100 nm deep 
compared to flat surfaces or deeper structures. The reversible suction 
binding is crucial, since the probe can thus be used for multiple cells 
to obtain statistically relevant data. 

 
 

 

 

Maximum forces measured as function of 
structure depth and representative forces 
curves measured on the different surfaces 

( Reprinted with permission from [3]. Copyright (2014) American Chemical Society ) 

2. E. Potthoff, O. Guillaume-Gentil, D. Ossola, J. Polesel-Maris, S. LeibundGut-Landmann, 
T. Zambelli and J.A. Vorholt ( 2012) Rapid and Serial Quantification of Adhesion Forces of 
Yeast and Mammalian Cells. PLoS ONE 7: e52712. doi:10.1371/journal.pone.0052712 

3. E. Potthoff, D. Franco, V. D’Alessandro, C. Starck, V. Falk, T. Zambelli, J.A. Vorholt, 
D. Poulikakos, and A. Ferrar (2014) Toward a Rational Design of Surface Textures Promoting 
Endothelialization, Nano Lett 14: 1069–1079 DOI: 10.1021/nl4047398 

http://www.nanosurf.com/?content=040905
http://www.nanosurf.com/?content=040901
https://www.youtube.com/watch?v=ZYEyJySwun0


Dr. T. Fettah Kosar and 
Monica Zugravu from 
Harvard CNS and Brent 
Lapointe from Nanosurf 
during installation of the 
FluidFM.  

Dr. Patrick Frederix from 
Nanosurf during instructions. 

Prof. János Vörös during his 
presentation at the 
workshop. 

Featured installations 

Harvard Center for Nanoscale Systems (CNS), USA 

Nanosurf installed a FluidFM system at the Harvard Center for 
Nanoscale Systems (CNS), a multidisciplinary environment where 
biology, chemistry, physics, and microfabrication meet. The facility 
houses a multitude of services and equipment, including a clean room 
facility and advanced instrumentation. “The versatility of the FluidFM 
system is a key benefit to have it here at CNS,” says Dr. T. Fettah 
Kosar, manager of Harvard CNS, “it can be used from micro-
patterning of surfaces to a wide range of single-cell manipulations, like 
adhesion, elasticity measurements, sorting, or injection”. With this 
system, CNS aims to better serve biological departments. The intuitive 
touch-screen interface with predefined workflows is important, since 
not every user can be an expert on every machine. On the other hand, 
the needs of expert users of the system are equally well served, with 
the capability to adjust detailed settings and to define custom 
workflows. 

The installation at Harvard was accompanied by a workshop with Prof. 
János Vörös as invited speaker. FluidFM was developed in his group 
at ETH-Zurich and he presented the wide variety of experiments that 
have been built up in his group and gave insight on their current 
research projects. The presentation was followed by an instrument 
demo and interested research group were given the opportunity to 
work on their own experimental ideas like micropatterning and cell 
adhesion. 

Using procedures developed by Eva Potthoff at ETH-Zürich[2], cells can be 
aimed at in the software and picked up to measure their adhesion force. A 
movie of the experiment is available at http://youtu.be/ZYEyJySwun0. 

http://cytosurge.createsend1.com/t/d-l-mitukd-asiyjk-q/
http://youtu.be/ZYEyJySwun0


Prof.  Joon Won Park of 
POSTECH. 

PhD student Yoonhee Lee at 
the FluidFM setup. 

Installation at POSTECH, South Korea 

Late 2013, the first FluidFM system in South Korea was installed at 
POSTECH, Pohang University of Science and Technology, in the 
laboratory of Supersensitive Molecular Layers, headed by Prof. Joon 
Won Park. Highly reliable DNA microarrays, picoforce AFM 
measurement for DNA-DNA interactions, and nanopatterning are 
some examples of the research topics in his laboratory. FluidFM is an 
additional tool to apply nanotechnology to life science. The possibility 
to control contact time and back pressure in addition to the surface 
chemistry gives more flexibility for nanopatterning. 

Correlation between application pressure & time and the resulting spot diameter.

Dr. Ine Segers-Nolten 
of BioNanoLab. 

Installation in Twente, the Netherlands 
A FluidFM is now in use at the University of Twente, in the MESA+ 
Institute (the birthplace of FluidFM cantilever technology), in the 
BioNanoLab under the guidance of Dr. Ine Segers-Nolten. As central 
facility, researchers with diverse backgrounds have access to the 
setup. Among their projects are AFM and microscopy technology, 
microfabrication, as well as molecular and cellular biophysics. FluidFM 
is therefore a perfect addition to the impressive facilities of the 
BioNanoLab. 

Prof. Georg Papastavrou 

Installations in Germany 

After installations with Dr. Carsten Hille in Potsdam and Prof. Dr. 
Jürgen Groll in Würzburg, a third FluidFM system has recently been 
installed in the group of Prof. Georg Papastavrou in Bayreuth. 

http://www.utwente.nl/mesaplus/nanolab/bionanolab/


New accessories 

Liquid trap: This optional accessory traps liquid accidently sucked 
into the tubing. It thus protects the pressure controller and prolongs its 
lifetime. More information: at the FluidFM support center or via your 
local distributor. 

Syringe connection kit: To fill the cantilever sometimes pressures 
higher than 1 bar are needed. The easiest way to achieve this is to 
use a syringe as pressure source. We now offer you a convenient kit 
to connect standard syringes via a 3-way valve to your pressure 
system.  More information: at the FluidFM support center or via your 
local distributor. 

Batch information included: Cantilevers from a single wafer batch 
are almost identical, whereas they may differ between batches. We 
therefore include the wafer batch number (LOT) on each cantilever 
package to uniquely identify the wafer and help tracing. 

FluidFM cantilevers: There is a dedicated webpage for FluidFM 
cantilevers at the FluidFM support center. Here you find information 
on available cantilever types and ordering information.  
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