NanoWizard ©® AFM

Unlimited Possibilities

What is an atomic force microscope (AFM)?

An AFM uses a miniaturized cantilever with a very sharp tip at its end to mechanically scan
the surface of a sample. The tip is brought into close contact with the surface and is moved
across it line by line. The cantilever deflects as it travels over the sample. This deflection
IS measured by a laser beam which is reflected off the back side of the cantilever. The
movements of this reflected light are “seen” by a segmented photodiode. The information
about the tip movement is then reconstructed into three-dimensional images of the sample.
Depending on the operation mode, the AFM detects and quantifies the topographical,
mechanical, electrical or magnetic properties of the sample and can also be complemented
by optical data. In addition, forces can be measured on the nanometer scale with piconewton
accuracy.

High-resolution imaging

Atomic force microscopy enables high-resolution, 3D-topographic imaging of a sample down
to the atomic level.

Plasmid-DNA in liquid on a polycationic-covered mica
substrate with cross section of the marked region. Major
and minor grooves with a periodicity of approximately
3.4nm are clearly visible . Atomic-resolution image of a
calcite crystal plane in liquid, acquired at 100 lines/sec
(z range: 130pm).H Correlation averaged image of
Annexin-V 2D crystal on a phospholipid membrane

(z range: 1nm).
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Fast imaging of dynamic processes
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High-resolution mechanical imaging and ease-of-use

The NanoWizard AFM platform offers convenient modes that make atomic force microscopy
easier than ever. In addition to topographical information, high-resolution nanomechanical
data can also be acquired.

using Quantitative Imaging mode. H- El Overlay of optical phase contrast(H),
fluorescence (H), and AFM topography(El) data. B8 AFM topography image with
the tip indenting the surface at a setpoint of 300 pN (z range: 2.7 um)B AFM
contact point image depicting the real cell surface without the tip indenting the cell
(z range: 2.7 um).A AFM Young's Modulus image of the cell (z range: 12.5 kPa).

Sample courtesy of Dr. Stefanie Wedepohl, Freie Universitat Berlin, Germany
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Static Young's Modulus image of a living Vero cell, as determined by a Hertz
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analysis of the same area, via sine modulation using the CellMech package, reveals
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differences in the dynamic modulus composition of the cells. These measurements
derive frequency-dependent rheological properties, such as the viscoelastic loss
and elastic storage modulus (z range: 15kPa).
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Advanced optical integration

The NanoWizard AFM platform can be seamlessly integrated with standard brightfield and
fluorescence microscopy, and advanced optical techniques, such as STED, CLSM, TIRF, and
FRET. Bruker’s DirectOverlay feature enables the precise overlay of optical and AFM data.
In conjunction with a motorized stage, the DirectTiling feature can generate large optical
overview images, facilitating the automation of AFM measurements.

Image of Living Vero cells in cell culture medium at 37°C (40x Ph2 objectiveJll Overlay of 3 x 3 optical tiling grid of phase
FRQWUDVW LPDJH —-p ™ — PTappR@EmageDinse R BHBH Zoom of region scanned with the AFM showing
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Tapping @ +H). Feedback correction signal images highlight the surface membrane features, particularly in the zoomed image
(Bl +H). Microvilli dominate the center of the cell, with membrane ruffles at the cell boundary.

Advanced mapping of rough and large-area samples

Typically, imaging large samples with rough surfaces is challenging for AFMs. However,
special modes, like SmartMapping, and hardware, like the CellWizard stage, have been
specifically designed to enable the examination of these kinds of samples.
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image was acquired using the SmartMapping mode. AFM Topography Image (z range: 50 um)E AFM Young’s Modulus Image
(z range: 354 Pa)El AFM Adhesion Image (z range: 1.5nN).

Spheroids were immobilized on a glass slide. Mapping was performed in PBS at ambient conditions.

Sample and data courtesy of Jordan Turney (Swansea University, UK).

Characterization of electrical and magnetic properties

Magnetic Force Microscopy
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(z range: 40 deg)

Kelvin Probe Microscopy

(KPM, one-pass) on SRAM (Core
I5 processor, Intel). Top: Height
image (z range: 10 nm). Bottom:
Surface Potential (z range: 50 mV)
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Scanning Electrochemical Microscopy

S6pA (SECM): 3D topography of platinum
microelectrodes (width 5 um, height
200 nm) on glass, overlaid with SECM
current, recorded in lift scan 50 nm above the
sample. The Faradaic current ([Ru(NH) J** o
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[Ru(NH,).J?*) is enhanced in the presence of the w

electrodes by redox-cycling. (tip
potential set to -0.3V, electrodes 2 4
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in 0.1 M KCI). For a vertical slice %Y =&
OpA animation through the recorded -\-F 'Eh
SECM current, follow the QR code. E 5O E
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