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The invention of the scanning tunnelling microscope 25 years ago, followed by the arival of the
atomic force microscope five years later, were crucial events in the history of nanoscience and
ranotechnology. As the recent Intemational Conference on Nanoscience and Technaology in
Basel made clear, scanning probe microscopes based on these discoveries are still having a
tremendous impact on many areas of research

accepted, so the experiment would not
give any new insight; the other report
described the work as “extraordinary”
and a “technical jewel’, but this referee
said that whether such technological work
should be published in this particular
physics journal was an editorial decision.
Eventually the results were published in
another leading journal, Applied Physics
Letters, in January 1982,

In terms of science, the real
= breakthrough for the STM came in 1983
= with the experimental observation of one
of the most intriguing phenomena in
surface science at that time: atom-by-atom
imaging of the 7x7 surface reconstruction

nMarch 1981 a new type of
microscope made its debut. Unlike
traditional microscopes, however, the
scanning tunnelling microscope (STM)
did not use lenses. Instead, a sharp tip
was moved close enough to a conductive
surface for the electron wavefunctions of
the atoms in the tip to overlap with the
wavefunctions of the surface atoms. When
a voltage was applied, electrons started to
‘tunnel’ through the vacuum gap, causing
a current to flow from the foremost atom
of the tip into the surface. Quantum
tunnelling had been studied theoretically
before, but had never been demonstrated
so elegantly as in these experiments at the
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A Intrinsic Apoptosis (STS) B Extrinsic Apoptosis (aFas)
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(d, e) AFM height image and
adhesion map of cells recorded in
the dashed square shown in (a, b).

(f, g) Distribution of adhesion

forces measured between the virus-

f 9 derivatized AFM tip and two areas
Area #1 . . .
<3 8 ~ 30005 Area #2 of cells highlighted in (d, e).
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Fluorescence imaging of aorta sections from
(a) V1 specimen, and (b) V20 specimen. (c)
AFM topographical image of aorta section
from V1 specimen and (d) associated AFM
PeakForce error image of aorta section from
V1 specimen; (e) AFM PeakForce error
image of aorta section from V5 specimen
and (f ) AFM PeakForce error image of aorta
section from V20 specimen. (g) Histogram
of the width of the elastic fibers taken from
PeakForce images for the different
conditions. (h) Quantification of the elastic
breaks per lamella. Thick and homogeneous
elastin fibers parallel to each other with very
little extracellular matrix in between can be
seen in V1.

Nanoscale, 13, 1124 (2021)
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(A) Wild-type CHO cells were grown for 3 days before
transfection with TLR4-YFP plasmid producing CHO-
TLR4-YFP cells expressing TLR4-YFP (yellow).

(B) Superimposition of phase image and YFP channel
showing a confluent layer of CHO cells with sparsely
distributed CHO-TLR4-YFP cells.

(C) AFM height image recorded in the dashed square
shown in (B).

(D and E) Adhesion image with adhesive pixels
enlarged in (E). Vertical color scales are given in the
upper right corner.

(F) Representative FD curves recorded from CHO-
TLR4-YFP cell.

(G) Superimposition of phase image and YFP channel
recorded at the end of the FD-based AFM imaging.
Experiments were reproduced ten times.
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