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Coupling Kinetic Modelling with SAOS and LAOS Rheology of Poly(n-butyl acrylate)

Hannah Grotian genannt Klages, Nihal Ermis, Gerrit Albert Luinstra, Kristina Maria Zentel

First Published: 21 June 2022

Front Cover: The interplay between reaction
conditions of the polymerization process of n-butyl
acrylate with the resulting product properties is
investigated and quantified in article number 2100620
by Kristina Maria Zentel and co-workers. A detailed
kinetic model for the polymerization is validated
against model experiments and used to determine the
polymeric microstructure—here molar mass
distribution and branching densities. They can be
directly linked to the rheological behavior in the linear
(SAOS) as well as non-linear regime (LAOS).
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Cross-Linkable Polyion Complex Micelles from Polypept(o)ide-Based ABC-Triblock
Copolymers for siRNA Delivery

Leon Capelôa, Mina Yazdi, Heyang Zhang, Xiaobing Chen, Yu Nie, Ernst Wagner, Ulrich Lächelt,
Matthias Barz

First Published: 21 June 2022

Inside Cover: In article number 2100698 by Matthias
Bartz and co-workers, a reactive ABC-type triblock
copolymer based on polypept(o)ide material,
comprising a reactive polycysteine middle-block
structure, enables the formation of cross-linkable
polyion complex micelles to encapsulate siRNA. Beside
the electrostatic interaction, cross-linking leads to
highly increased stability. Purified polyion complex
micelles further serve as an effective delivery system
for siRNA in vitro. Attractive interactions to stabilize
the polyion complex micelles are displayed by
lightnings (red: electrostatic, yellow: cross-links). The
combination of single components results in the
formation of functional carrier systems (blue balls) to
encapsulate siRNA (red) and deliver it into different
cell types (picture from the publication, siRNA marked
in red).
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Functionality of a Charge-Conversion Polymer toward Maximizing mRNA
Introduction Efficiency

Anjaneyulu Dirisala, Satoshi Uchida, Junjie Li, Joachim F. R. Van Guyse, Kotaro Hayashi, Sai V. C.
Vummaleti, Sarandeep Kaur, Yuki Mochida, Shigeto Fukushima, Kazunori Kataoka

First Published: 21 June 2022

Back Cover: The article number 2100754 by Satoshi
Uchida, Kazunori Kataoka, and co-workers describes a
messenger RNA (mRNA) polyplex possessing
ribonuclease protection and endosomal escape
functionalities, simultaneously. The catiomer chemical
structure is fine-tuned for stable complexation with
mRNA. Then, the cationic polyplex is coated with an
anionic charge-conversion polymer, facilitating the
endosomal escape after conversion into a positively
charged polymer in the endosomal acidic pH.
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First Published: 21 June 2022
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From Self-Organization to Tumor-Immune Therapy: How Things Started and How
They Evolved

Matthias Barz, Lutz Nuhn, Gerhard Hörpel, Rudolf Zentel

First Published: 21 June 2022

First Page Full text PDF References Request permissions

High-Throughput and Combinatorial Approaches for the Development of
Multifunctional Polymers

Stefan Baudis, Marc Behl

First Published: 30 August 2021

High-throughput (HT) polymer synthesis enables fast
creation of polymer libraries, which allow to decipher
quantitative structure–properties relationships
(QSPRs). QSPRs are of high value in complex material
systems as they enable rational design of functional
materials. This review presents current approaches in
this field, with emphasis on synthesis (“0D”) as well as
spatially resolved libraries (“1D” and “2D”).

Abstract Full text PDF References Request permissions
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Recent Advances in Diversity-Oriented Polymerization Using Cu-Catalyzed
Multicomponent Reactions

In-Hwan Lee, Ki-Taek Bang, Hee-Seong Yang, Tae-Lim Choi

First Published: 29 October 2021

Diversity-oriented polymerization (DOP) is a powerful
synthetic strategy for producing diverse and complex
polymer structures from common building blocks.
Multicomponent polymerization (MCP) is a key
method for realizing DOP owing to its combinatorial
features and high efficiency. Here, the emergence and
progress of Cu-catalyzed MCP, its current challenges,
and future perspectives are discussed.

Abstract Full text PDF References Request permissions

Cage-Shaped Polymers Synthesis: A Comprehensive State-of-the-Art

Martin Gauthier-Jaques, Hatice Mutlu, Patrick Theato

First Published: 11 December 2021

Only a few methodologies for the synthesis of
polymer cages were successfully developed so far.
This review intends to highlight the key concepts of
the conception of cage-shaped polymers in addition to
propose an actual and exhaustive state-of-art concept
of their synthesis to rationally promote future
developements in this field.
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Fluorescence correlation spectroscopy provides
opportunities to comprehensively characterize drug
nanocarriers at all stages of the delivery process. It
can monitor and quantify the nanocarriers’ size and
drug loading, their stability in the blood stream and
the kinetic of drug release at the cellular target.

Abstract Full text PDF References Request permissions

Cross-Linkable Polyion Complex Micelles from Polypept(o)ide-Based ABC-Triblock
Copolymers for siRNA Delivery

Leon Capelôa, Mina Yazdi, Heyang Zhang, Xiaobing Chen, Yu Nie, Ernst Wagner, Ulrich Lächelt,
Matthias Barz

First Published: 30 December 2021

Polypept(o)ide-based ABC-triblock copolymers with a
cross-linkable middle block are used to build well-
characterized polyion complex (PIC) micelles that are
stable against dilution and even organic solvents. This
stability enables isolation of pure PIC micelles without
residual polymer, siRNA, or other side products. The
isolated PIC micelles carry a determinable amount of
siRNA and mediate gene silencing in Neuro2A and KB
cells.
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Introduction Efficiency
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Anjaneyulu Dirisala, Satoshi Uchida, Junjie Li, Joachim F. R. Van Guyse, Kotaro Hayashi, Sai V. C.
Vummaleti, Sarandeep Kaur, Yuki Mochida, Shigeto Fukushima, Kazunori Kataoka

First Published: 14 March 2022

Ribonuclease protection and endosomal escape
functionalities are integrated into a single polyplex for
efficient mRNA delivery. Complexing mRNA using
poly(L-ornithine) (PLO) provides enhanced mRNA
protection against the serum compared to poly(L-
lysine). Coating of PLO/mRNA polyplex with an anionic
charge-conversion polymer (CCP) substantially
facilitates the endosomal escape, where CCP is
converted to a positively charged polymer in the
endosomal acidic pH to facilitate the endosomal
disruption.

Abstract Full text PDF References Request permissions

Controlling Polymer Morphologies by Intramolecular and Intermolecular Dynamic
Covalent Iron(III)/Catechol Complexation—From Polypeptide Single Chain
Nanoparticles to Hydrogels

Marco Hebel, Jasmina Gačanin, Thorsten Lückerath, David Y. W. Ng, Tanja Weil

First Published: 01 September 2021

Responsive biomaterials, tunable at the nanometer
and macroscopic scales, are attractive for
nanotechnology and tissue engineering. By adjusting

the intra- and intermolecular interactions, a polypeptide chain derived from human serum
albumin is cross-linked by dynamic-coordinative iron(III)/catechol complexation. The extent of
cross-linking and pH dictates whether the polypeptide folds into responsive nanoparticles or into
self-healing hydrogels.
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Bridging Rigidity and Flexibility: Modulation of Supramolecular Hydrogels by Metal
Complexation

Oliver S. Stach, Katharina Breul, Christian M. Berač, Moritz Urschbach, Sebastian Seiffert, Pol
Besenius

First Published: 10 September 2021

Supramolecular peptide nanorods are produced and
interconnected through metallo-supramolecular bis-
terpyridine complexes in the presence of transition
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metals (Zn , Fe  and Ni ) and a telechelic
polyethylene glycol cross-linker at a concentration of 1
wt% in water. The viscoelastic behavior of the
reversibly cross-linked hydrogels is modulated via the
transition metal, while thermal toughening is applied

using thermoresponsive oligoethylene glycol chains.

Abstract Full text PDF References Request permissions

Low Fouling Polysulfobetaines with Variable Hydrophobic Content

Lisa Schardt, Alejandro Martínez Guajardo, Julian Koc, Jessica L. Clarke, John A. Finlay, Anthony S.
Clare, Harrison Gardner, Geoffrey W. Swain, Kelli Hunsucker, André Laschewsky, Axel Rosenhahn

First Published: 04 November 2021

Amphiphilic polymer coatings containing zwitterionic
sulfobetaine side chains and varying amounts of
hydrophobic n-butyl methacrylate are synthesized.
The photo-crosslinked coatings form hydrogel films
which diminish non-specific adsorption of proteins
and biofouling by organisms drastically. In field tests,
the anti-fouling performance of amphiphilic
copolymers is superior to both homopolymers
partially due to reduced silt incorporation.

Abstract Full text PDF References Request permissions

Transferrin Receptor Targeted Polyplexes Completely Comprised of Sequence-
Defined Components

Teoman Benli-Hoppe, Şurhan Göl Öztürk, Özgür Öztürk, Simone Berger, Ernst Wagner, Mina Yazdi

First Published: 29 October 2021

The nanoscale formulation of small interfering RNA
(siRNA) or plasmid DNA (pDNA) with cationic lipo-
oligoaminoamides (lipo-OAAs) followed by

modification with a retro-enantio peptide-polyethylene glycol conjugate as targeting agent for the
transferrin receptor potentiates functional transfer into receptor-expressing cells. Chemical
precision and definition of all macromolecules as monodisperse sequences provides structure-
activity relations required for chemical evolution into either siRNA or pDNA nanocarriers.

Abstract Full text PDF References Request permissions

Alkaline Stability Evaluation of Polymerizable Hexyl-Tethered Ammonium Cations

S. Piril Ertem, E. Bryan Coughlin
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First Published: 25 November 2021

Alkaline stabilities of trimethylammonium cations with
a hexyl-tether are studied via H NMR under strongly
alkaline conditions (2 M KOD at 80 °C). All cations and
their homopolymers show significantly improved
alkaline stability compared to the benchmark

benzyltrimethylammonium cation and its homopolymer, independent of the linker chemistry
utilized to attach the hexyl chain to the phenyl head.

Abstract Full text PDF References Request permissions

Surface Characteristics of Poly(alkyl methacrylate)s from Molecular Dynamics
Simulations Using All-Atom Force Field

Sanghun Lee, Wonhee Jeong, Curtis W. Frank, Do Y. Yoon

First Published: 06 December 2021

The surface tension and the segregation/orientation
of chain segments of poly(methyl methachrylate),
poly(ethyl metachralte), and poly (n-butyl
methacrylate) melting in the air/polymer interface are
calculated from atomistic molecular dynamics
simulations with all-atom force fields, in good
agreement with experiments.

Abstract Full text PDF References Request permissions

Antifreeze and Rheological Properties of Injectable Triblock Copolymer Hydrogels
with Supramolecular Junctions

Jewon Choi, Seyoung Kim, Huy Ju Mun, Jin Yoo, Soo-Hyung Choi, Kookheon Char

First Published: 05 November 2021

Triblock copolymer hydrogels containing
supramolecular associative units are investigated for
their intriguing and useful properties, including
outstanding antifreeze performance, facile recovery
after break-down (self-healing), and shear-thinning
property. The integration of such characteristics into a
single system highlights the applicability of this system
as cryo-preservable injectable hydrogels for controlled
drug delivery and many other fields.
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Polymer-Grafted Nanoparticles (PGNs) with Adjustable Graft-Density and
Interparticle Hydrogen Bonding Interaction

Chenyun Yuan, Florian Käfer, Christopher K. Ober

First Published: 07 November 2021

In this work, the synthesis of well-defined SiO -
PDMAEMA, SiO -P4VP, and SiO -PAcS polymer-grafted
silica nanoparticles (PGNs) prepared using activators

regenerated by electron transfer (ARGET-ATRP) is demonstrated in a mini emulsion like synthesis
approach. Interparticle hydrogen-bonding interactions between SiO -PDMAEMA and SiO -PVP
are chosen to support the formation of 2D superlattice PGNs structures.

Abstract Full text PDF References Request permissions

[ C]Carboxylated Tetrazines for Facile Labeling of Trans-Cyclooctene-Functionalized
PeptoBrushes

Rocío García-Vázquez, Umberto Maria Battisti, Vladimir Shalgunov, Gabriela Schäfer, Matthias Barz,
Matthias Manfred Herth

First Published: 09 December 2021

Herein, the first C-carboxylation of tetrazines is
reported. These radiolabeled molecules are then
clicked with a trans-cyclooctene (TCO)-functionalized
PeptoBrushes. The procedure for [ C]tetrazine
production is easy and scalable, while indirect TCO-
PeptoBrushes labeling is mild, fast, and quantitative.
This strategy allows facile C-labeling of diverse TCO-
functionalized theranostic macromolecules, so that
their localization and distribution shortly after
injection can be assessed by positron emission
tomography (PET).

Abstract Full text PDF References Request permissions

Zwitterionic Ammonium Sulfonate Polymers: Synthesis and Properties in Fluids

Marcel U. Brown, Hong-Gyu Seong, Khatcher O. Margossian, Lauren Bishop, Thomas P. Russell,
Murugappan Muthukumar, Todd Emrick

First Published: 28 December 2021

Depiction of the 4-vinylbenzyl sultone monomer
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precursor used in this work, as well as the polymer
zwitterion products containing ammonium and
phosphonium pendent groups arising from
nucleophilic ring-opening of the sultone followed by
controlled free radical polymerization. The droplets in
the background represent the complex emulsions
obtained from these polymer zwitterion surfactants.
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pH-Dependent Behavior of Ionizable Cationic Lipids in mRNA-Carrying Lipoplexes
Investigated by Molecular Dynamics Simulations

Giovanni Settanni, Wolfgang Brill, Heinrich Haas, Friederike Schmid

First Published: 21 June 2022

RNA Delivery
In article number 2100683, Giovanni Settanni,
Friederike Schmid, and co-workers present molecular
dynamics simulations of a lipoplex composed of RNA
(yellow) helper DOPC lipids (gray) and ionizable
cationic lipids DODMA (protonated: red, neutral: cyan).
Protonated DODMA and RNA attract each other,
whereas neutral DODMA and RNA experience an
effective repulsive interaction. As a result, the
structure of the lipoplex becomes pH dependent.
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Multiscale molecular dynamics simulations reveal the
pH dependence of the dynamics of ionizable cationic
lipids in lipoplex formulations used for mRNA delivery,
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as well as their interactions with RNA.
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Adaptation and Recovery of a Styrene-Acrylic Acid Copolymer Surface to Water

Xiaomei Li, Mirela Encheva, Hans-Jürgen Butt, Ellen H. G. Backus, Rüdiger Berger

First Published: 26 March 2022

This article reports how surfaces made from a random
styrene/acrylic acid copolymer change when they are
brought in contact with water. Sum-frequency
generation spectroscopy indicates that the styrene
segments are displaced from the interface and acrylic
acid segments enrich at the surface. Such changes
result in a gradual decrease in velocity of drops sliding
down such a surface.

Abstract Full text PDF References Request permissions

Photo-Cross-Linked Single-Ion Conducting Polymer Electrolyte for Lithium-Metal
Batteries

Hai-Peng Liang, Zhen Chen, Xu Dong, Tatiana Zinkevich, Sylvio Indris, Stefano Passerini, Dominic
Bresser

First Published: 20 January 2022

This study reports a cross-linked single-ion (Li )
conducting polymer electrolyte synthesized via a facile
UV-initiated radical polymerization. After
incorporation of propylene carbonate as charge-
transport supporter, Li  conductivities of 0.21 mS cm
at 20 °C and 0.40 mS cm  at 40 °C, are achieved. The
polymer electrolyte features good cycling stability and
rate capability in Li||LiFePO  and
Li||LiNi Mn Co O  cells.
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Proline isomerization plays a role in the solvation
behavior of ELPs in aqueous ethanol mixtures: A co-
non-solvency phenomenon with an expanded-
collapsed-expanded conformational transition is
observed in the all-trans case, while the initial collapse
vanishes in the all-cis case.
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Functional Mesostructured Electrospun Polymer Nonwovens with Supramolecular
Nanofibers

Andreas Frank, Melina Weber, Christian Hils, Ulrich Mansfeld, Klaus Kreger, Holger Schmalz, Hans-
Werner Schmidt

First Published: 23 March 2022

Mesostructured nonwovens with barbed wire-like
morphologies are realized by combining electrospun
polystyrene fibers, decorated with patchy worm-like
micelles, with short supramolecular nanofibers of an
amino-functionalized 1,3,5-benzenetricarboxamide.
The patchy micelles promote the directed self-
assembly and result in a fixation of both fiber types.
The functional supramolecular nanofibers allow the
immobilization of metal nanoparticles opening
applications in separation or catalysis.

Abstract Full text PDF References Request permissions

End Group Dye-Labeled Polycarbonate Block Copolymers for Micellar
(Immuno-)Drug Delivery

Christian Czysch, Carolina Medina-Montano, Nils-Jørgen Knudsen Dal, Thi Dinh, Yannick Fröder, Pia
Winterwerber, Konrad Maxeiner, Hans-Joachim Räder, Detlef Schuppan, Hansjörg Schild, Matthias
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The controlled synthesis of polycarbonate block
copolymers is leveraged to generate active ester
carbonate end groups that allow defined attachment
of fluorescent dyes. Applications as micellar delivery
systems for hydrophobic (immuno)-drugs
demonstrate their advantageous properties as long-
circulating particles in the blood stream and for
maturating antigen-presenting immune cells.
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Coupling Kinetic Modelling with SAOS and LAOS Rheology of Poly(n-butyl acrylate)

Hannah Grotian genannt Klages, Nihal Ermis, Gerrit Albert Luinstra, Kristina Maria Zentel

First Published: 07 December 2021

A kinetic model for the polymerization of n-butyl
acrylate is validated against analytical data and used
to simulate short- and long-chain branching (LCB)
densities for model polymers. With this, small
differences in LCB can be interpreted in rheological
measurements in the small amplitude oscillation
shear (SAOS) and large amplitude oscillation shear
(LAOS) region. This enhances the understanding of
how polymerization process, branching and polymer
(flow) properties are connected.
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