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JPK reports on the use of Tip Assisted Optics to characterize
biomolecular hydrogels at CIC biomaGUNE in San Sebastian,
Spain.

Berlin, 6th November 2012: JPK Instruments, a world-leading manufacturer of
nanoanalytic instrumentation for research in life sciences and soft matter, reports on the
use of their Tip Assisted Optics module by Dr Ralf Richter at the CIC biomaGUNE,
Biosurfaces Unit in San Sebastian, Spain.

CIC biomaGUNE is a non-profit research organization created in 2006 to promote
scientific research and technological innovation at the highest levels in the Basque
Country. Dr Ralf Richter leads Laboratory 3 in the Biosurfaces Research Unit applying a
number of techniques for surface nanostructure characterization and biofunctionalization
to guide the assembly of molecules down to the nanometer-scale. For this
characterization, his group has developed a toolbox of biophysical in-situ techniques
including a quartz crystal microbalance with dissipation monitoring (QCM-D), atomic
force microscopy (AFM), reflection interference contrast microscopy (RICM), ellipsometry
and fluorescence methods. The current research work is centered on biomolecular
hydrogels, a broad class of materials that are produced in the human body or by other
bioorganisms. They are assembled from proteins and glycans. They are typically very
soft and contain a lot of water. Even though biomolecular hydrogels play crucial roles in
many fundamental biological processes, we lack understanding about how they function.
Of particular interest for the group’s research are cellular coats that are rich in the
polysaccharide hyaluronan which are important in processes such as fertilization,
osteoarthritis and inflammation.

Dr Richter's group develops methods to re-create these specialized natural hydrogels
through the controlled assembly from their molecular components in vitro. Functionalized
surfaces are used to guide the self-assembly process. The resulting model films have the
advantage that they can be better controlled and studied in much greater detail than the
original materials. By doing so, the hope is to understand the fundamental mechanisms
behind the assembly and functions of biomolecular hydrogels.

While AFM is used to obtain nanoscale topographic information about the self-assembled
architecture of the materials created, AFM is also used to quantify the mechanical
properties of these hydrogels. Dr Richter explains: “We employ colloidal probe AFM.
When analyzing polymer films, a fundamental problem in colloidal probe AFM
experiments is to determine the distance at closest approach between the probe and the
substrate on which the film is deposited. In a study published earlier this year (Attili &
Richter, Langmuir, 2012, 28:3206) we have overcome this problem by combining optical
interferometry (RICM) and AFM jn situ. With the combined setup, forces and absolute
distances between substrate and probe can be measured at the same time. Thanks to its
tip-assisted optics (TAO™) module and the integration of high-resolution optical
microscopy, the combination of RICM and AFM can be readily setup with the JPK
NanoWizard® system. By using our toolbox of techniques, we are able to combine their
results to produce a very detailed picture about the physico-chemical properties and
dynamics of the films of interest.”

He continued: “I have worked with NanoWizard systems since 2005. I particularly like its
robust design where the integration of the AFM with high resolution optical microscopy is
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made very straightforward to set up and use. I also like the versatile data acquisition and
evaluation software. The combination of high resolution optical and atomic force
microscopy is critical for the combination of AFM and RICM. Here, the tip-assisted optics
(TAO™) module is also very useful. It keeps the colloidal probe in the center of the
optical image, while probing different spots on the same surface.”

For more details about JPK’s specialist products and applications for the bio and nano
sciences, please contact JPK on +49 30533112070, visit the web site: www.jpk.com or
see more on Facebook: www.jpk.com/facebook.

Attachment:

PhD student, Xinyue Chen, works with the JPK NanoWizard AFM
system in the group of Dr Ralf Richter in San Sebastian.

For a high resolution copy of the image, either right click to download or contact Jezz
Leckenby at Talking Science.

About JPK Instruments

JPK Instruments AG is a world leading manufacturer of nanoanalytic instruments that
enable unparalleled access at the nanotechnology level. JPK was recognized as
Germany's fastest growing nanotechnology company in 2007 and 2008 (Deloitte). The
product portfolio is based around atomic force microscopes and optical tweezers for a
wide range of applications, from soft matter physics to nano-optics, from surface
chemistry to cellular and molecular biology. Leading-edge instruments from JPK are used
by the most renowned research institutes across the world. Headquartered in Berlin and
with operations in Dresden (Germany), Cambridge (UK), Singapore, Tokyo (Japan) and
Paris (France), JPK maintains a global network of distributors and support centers and
provides on the spot applications and service support to an ever-growing community of
researchers.
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For further information, please contact JPK directly or their marketing partners, Talking
Science, who will also provide high resolution images for your use:

JPK Instruments AG Talking Science Limited
Bouchéstrasse 12 39 de Bohun Court

Haus 2, Aufgang C Saffron Walden

Berlin 12435 Essex CB10 2BA
Germany United Kingdom

T +49 30533112070 T +44 (0)1799 521881

F +49 30 5331 22555 M +44 (0)7843 012997
www.jpk.com www.talking-science.com
cl.boettcher@jpk.com jezz@talking-science.com




