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Monodisperse selectively permeable hydrogel
capsules made from single emulsions drops

Accurate crystal structures and chemical properties
from NoSpherA2
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Hydrogel capsules are used to entrap molecules with chemical
or biological activity with a fine control of their release.
However, their performance is dependent on the thickness and
composition of the shells, often limiting their applications. In this
work, the strategy to capsules with controlled dimensions using
microfluidics has been brought to the next level, by developing
a robust and scalable method to produce monodisperse
microcapsules with thin hydrogel shells from single emulsion
drop templates. This was achieved by selectively polymerizing
acrylate-containing reagents near the drop surface. This strategy
offers an additional benefit: it eases the functionalization of
the capsules because acrylate-containing precursors possessing
different functionalities can be easily incorporated into the shell,
thereby, for example, allowing the design of capsules with an
increased bioactivity. Moreover, the liquid core enables the
growth of living microorganisms. The potential applications of
this method encompass drug screening, observation of living
species or the removal of waste products from water.
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“This work introduces a fast, scalable approach to fabricate
capsules composed of a thin size-selective hydrogel shell whose
volume accounts for as little as 6% of the capsule volume.”
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The relationship between a molecule’s physicochemical prop-
erties and its structure is one of the key concepts of chemistry. For
this, structural data has rocketed since the 1970s, when diffraction
equipment became widely available. Most of the techniques used
for the refinement of the structure, though, are still relying on
over-simplifications to make up for the limited computing power
available at the time. One of the main simplifications was the
use of the Independent Atom Model, which assumes all atoms
are separate, non-interacting spherical entities. Nonetheless,
computational chemistry has evolved massively in the last years,
providing much more potent and robust tools, such as software
for quantum chemical calculations. NoSpherA2 (Non-Spherical
Atoms in Olex2) takes advantage of such new tools, to provide
a fast, reliable, and up to date software for the refinement of
chemical crystal structures using the non-spherical structure
refinement (Hirshfeld atom refinement) within Olex2.
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“Huge investments in large-scale facilities for structural science
(such as synchrotrons, free electron lasers, spallation sources)
are taken around the world, but the analysis software tools are
lagging behind. We combine modern data with modern methods
to improve chemical interpretation of structure.”
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Metastability and Seeding Effects in the Mechano-
chemical Hybrid Lead(ll) lodide Formation

On-Surface Synthesis of
Nitrogen-Doped Kagome Graphene
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27, 5944-5955, https://doi.org/10.1002/chem202004431.
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The mechanochemical synthesis of (C(NH,),),Pbl, (X1) and
(C(NH,),),Pbl, (X2) was investigated. Using different mixing
speed and energies whilst probing the reaction via in situ powder
X-ray diffraction, their formation and interconversion was
scrutinized. Dividing the overall reaction into single parts, it was
proved that the formation of X1 is dependent on the energy and
mixing speed deployed. The nucleation of X2, however, is slightly
negatively dependent on energy, but it is wholly dependent on
mixing speed. Growth is broadly independent of other factors.
Formation of X2 is likely to be an auto-catalytic process, whereas
X1 is metastable. It can be stabilized by energy, which alongside
mechanochemistry, can also be achieved by temperature. Results
showcase the complexity of mechanochemical reactions.
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«Mechanochemistry, reacting solid chemicals without solvents,
is in its infancy. While its usage keeps expanding, the parameters
affectine the reaction mechanisms are still to be fullv understood.»
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Nitrogen-doped Kagome graphene (N-KG) has been theoretically
predicted as a candidate for the emergence of a topological band
gap as well as unconventional superconductivity. The authors
report on the substrate-assisted reaction on Ag(111) for the
synthesis of two-dimensional graphene sheets possessing a
long-range honeycomb Kagome lattice. The use of linear ditopic
molecules leads first to an organometallic intermediate which
further transforms to a covalent Kagome-type structure consisting
of aregular pattern of triangular nodes. Incorporation of pyrazine
units into the pentacene-type precursor molecule leads to an
atomically precise N-doping of the extended monolayer structure.
Low—temperature scanning tunneling microscopy (STM) and
atomic force microscopy (AFM) with a CO-terminated tip
supported by density functional theory are employed to scrutinize
the structural and electronic properties of the N-KG down to the
atomic scale. The semiconducting character due to the nitrogen
doping as well as the emergence of Kagome flat bands near the
Fermi level which would open new routes towards the design of
graphene-based topological materials is demonstrated.
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“The specific design of a Br-functionalized tetraazapentacene
derivative was key to the successful bottom-up synthesis of
porous graphene sheets with atomically precise N-doping.
The combination of on-surface preparative techniques under
ultrahigh vacuum conditions with analytical scanning probe
methods allowed to map the local physical properties down to
the nanoscale.”




