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Synthesis, Characterisation and Mesophase Transition of Hexasubstituted
Cyclotriphosphazene Molecules with Schiff Base and Azo Linking Units and
Determination of Their Fire Retardant Properties

Zuhair Jamain®, Melati Khairuddean®, Tay Guan-Seng, and Abu Bakar Abd Rahman

Vol. 29, No. 5, pp 331-341 (2021) | MAY 25, 2021 | DOI 10.1007/s13233-021-9013-8
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Reaction between hexakis(oxy-4-benzaldehyde) cyclotriphosphazene, 1 with
4-(4-substitutedphenylazo) phenylamine, 4a-i formed new hexasubstituted

cyclotriphosphazene compounds having Schiff base and azo linking units, 5a—-i.

Diselenide-Bearing Liposomes for
Intracellular Delivery of a Vitamin
C Derivative in Cancer Cells

Van Quy Nguyen, Dong Gil You,
Byeong Hoon Oh, Van Dat Bui,
Jae Yoon An, Wooram Um,

and Jae Hyung Park™

Macromol Res., 29, 327 (2021)

For intracellular delivery of dehydroascorbate (DHA), glutathione-responsive
nanoparticles (G-NPs) have been prepared by incorporating the diselenide—based
amphiphilic lipids into the liposomal membrane, DHA-loaded G-NPs selectively
depleted glutathione and increased the intracellular level of reactive oxygen
species, resulting in significant cytotoxicity against cancer cells. Overall, DHA-
loaded G-NPs have great potential as the intracellular DHA delivery carrier for
treating cancer.
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Mesophase Transition of
Hexasubstituted Cyclotriphosphazene
Molecules with Schiff Base and
Azo Linking Units and
Determination of Their Fire
Retardant Properties

Zuhair Jamain*, Melati Khairuddean®
Tay Guan—Seng,

and Abu Bakar Abd Rahman
Macromol Res., 29, 331 (2021)

Cover Paper

Formation of Schiff base linking units from the reaction between hexakis
(oxy—-4-benzaldehyde) cyclotriphosphazene, 1 with 4-(4-substitutedphenylazo)
phenylamine, 4a—-i formed hexasubstituted cyclotriphosphazene compounds having
Schiff base and azo linking units, 5a-1
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Improvement of Medication
Adherence and Controlled Drug
Release by Optimized
Acetaminophen Formulation

Suyoung Been, Jeongmin Choi,
Young Hun Lee, Pil Yun Kim,
Won Kyung Kim, Hun Hwi Cho,
Ji Eun Lee, Alessio Bucciarelli,
Dae Hoon Lee, Jeong Eun Song,
and Gilson Khang™

Macromol Res., 29, 342 (2021)

Acetaminophen (paracetamol, APAP) is a major component of Tylenol, Penzal Q,
and Panpyrin, and is the most commonly used antipyretic analgesic in children.
The conventional oral drug delivery systems of APAP are pills and tablets.
However alternative drug delivery methods are desirable in case of pediatric or
geriatric patients, especially for drugs like APAP that must be taken in large doses
at once. Another requirement for a good drug delivery system is the rapid
dissolution to ensure a rapid therapeutic action as pain reliever. In this study,
APAP was encapsulated in a water—soluble polymer. After the preparation of the
solid dispersion by encapsulating acetaminophen in polyvinylpyrrolidone, the
resultant granules were used in three formulations: tablets, chewable tablets, and
oral dissolving films (ODF). Solid dispersions and prepared formulations were
evaluated by Fourier—-transform infrared spectroscopy (FTIR), differential
scanning calorimetry (DSC), X-ray diffractometer (XRD), and universal tensile
machine (UTM), and the release behavior was compared. As a result, it was
confirmed that the oral dissolving films can be taken easily because it has the
advantages of both tablet and liquid dosage form accurate dosage, easy
administration, easy swallowing, and fast bioavailability. Furthermore, the drug
absorption rate can be effectively increased by changing the formulation.
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Graphene Oxide-Modified
Polyetheretherketone with
Excellent Antibacterial Properties
and Biocompatibility for Implant
Abutment

Cui Guo, Ran Lu, Xin Wang,
and Su Chen*

Macromol Res., 29, 351 (2021)

PEEK-PDA-GO (PAG) antibacterial coating was prepared using a simple green
strategy. The dopamine (DA) was tightly fixed onto the Polyetheretherketone
(PEEK) surface due to it is self-polymerized into poly—dopamine (PDA) at room
temperature, In turn, graphene—oxide (GO) forms tight covalent connections with
the functional groups in PDA. Thus, GO was grafted onto the surface of PEEK
material with the help of PDA.
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Iron(III) Sensors Based on the
Fluorescence Quenching of

Poly (phenylene ethynylene)s and
Iron-Detecting PDMS Pads

Hyejin Kim and Byungjin Koo™

Macromol. Res., 29, 360 (2021)

Poly(phenylene ethynylene)s (PPEs), well-known fluorescent conjugated polymers,
are synthesized by a Sonogashira—type polyrner1zat1on reaction. The polymers
show fluorescent quenchmg upon the addition of Fe”" ions with the Stern—Volmer
constant upto 5,500 M. Observable quenching is seen at the total Fe** concentration
of 2 ppm. These polymer sensors are selective toward Fe®" over Na®, K', and
Ca®*. A fluorescent polydimethylsiloxane (PDMS) resin pad including the PPE is
prepared, and the dropping of Fe®" solution on the pad leaves a stain that is
observed under black light, indicating potential applications in flexible technology.
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Soluble Polyimides Derived from a
Novel Aromatic Diamine
Containing an Imidazole Unit and
Trifluoromethyl Groups

Xiaogian He, Pradip Kumar Tapaswi,

Chang-Sik Ha*, and Wei Huang™

Macromol. Res., 29, 365 (2021)

A novel aromatic diamine containing CF3 groups and imidazole unit was successfully
synthesized to prepare six new aromatic heterocyclic polyimides by chemical
imidization. All of the synthesized polyimides (PIs) exhibited outstanding solubility
in various organic solvents such as CHCls, tetrahydrofuran, AN-methyl pyrrolidone,
dimethylacetamide, dimethyl sulfoxide, and m—-cresol. Moreover, the PI films
exhibited excellent mechanical properties, high thermal stability (7> 245 C,
T3% > 500 °C) and good optical properties ( Zvis > 74%). These transparent PI films
have potential applications in optical—electronic devices.
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Two Transition Metal Complexes:
Magnetic Properties and
Treatment Effect via Focused
High-Intensity Ultrasound on
Alzheimer’ s Disease

Chang-Lu Huo, Ting Yu,
Cai-Ying Pei, Ling-Ling Liu,
Ying-Rui Zhang, and Ying-Li Zhang™

Macromol Res., 29, 376 (2021)

Two novel coordination polymers have been prepared, and the magnetic studies
reflected that there are antiferromagnetic couplings between the adjacent metal
ions. Furthermore, their treatment activities on Alzheimer's disease via focused
high-intensity ultrasound were evaluated vza Annexin V—fluorescein isothiocyanate/
propidium iodide staining and western blotting assay.
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Photodynamic Graphene Oxide
Combined Alginate Hydrogel for
Controlled Drug Release

Jun-Sung Oh and Eun-Jung Lee*

Macromol Res., 29, 383 (2021)

We have reported the engineered composite hydrogels based on hydrophilic drug
decorated graphene oxide (GO)-laden alginate hydrogel which possess light—triggered
thermal activation, and controlled release. The GO combination contributed to
controlling drug release without burst effect and led to photothermal property of
the hydrogel by near infrared radiation that made it an interesting candidate for
future wound dressing platforms.
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Polymer-Assisted High-Resolution Printing Techniques for Colloidal Quantum Dots

Jiwoong Yang®, Jisu Yoo, Won Seok Yu, and Moon Kee Choi*

Vol. 29, No. 6, pp 391-401 (2021) | JUN 25, 2021 | DOI 10.1007/s13233-021-9055-y

Precise patterning of quantum dots is critical for their practical optoelectronic
device applications. This review article summarizes the recent advances in
polymer—assisted high-resolution printing techniques for colloidal quantum dots.
The figure displays the representative methods such as photolithography, inkjet
printing, and transfer printing,
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Polymer-Assisted High-Resolution Precise patterning of quantum dots is critical for their practical optoelectronic

Printing Techniques for Colloidal device applications. This review article summarizes the recent advances in

Quantum Dots polymer—assisted high-resolution printing techniques for colloidal quantum dots.
The figure displays the representative methods such as photolithography, inkjet
printing, and transfer printing.
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Won Seok Yu, and Moon Kee Choi*
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Refolding Behavior of Urea—Induced
Denaturation Collagen

Xu Wei, Yanqiu Zhao, Jingjing Zheng,
Qin Cao, Sheng Li, Lang He,

Benmei Wei, Juntao Zhang,

Chengzhi Xu*, and Haibo Wang™

Macromol Res., 29, 402 (2021)

Denaturing with urea severely destroyed the triple helix conformation of collagen.
The denatured collagen products showed a reconstruction of the triple helix
conformation during the refolding process. But the reconstruction did not
perfectly occur in a “head-to—head, tail-to-tail” manner in refolded collagen. The
refolded collagen still had weak self-assembly ability and formed a unique
network—-like structure containing small interlaced and closely combined fibers.
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Polyaniline-Graphitic Carbon Nitride
Based Nano-Electrocatalyst for
Fuel Cell Application: A Green
Approach with Synergistic
Enhanced Behaviour

Suba Lakshmi Madaswamy,
Saikh Mohammad Wabaidur,
Mohammad Rizwan Khan,

Soo Chool Lee,

and Ragupathy Dhanusuraman™

Macromol Res., 29, 411 (2021)

The metal free polyaniline nanorod/graphitic carbon nitride (PANI-NR/GCN)
nanocomposite was prepared via solar irradiation approach in acidic medium and
absence of surfactant and template. The PANI-NR/GCN electrocatalyst shows
higher electrocatalytic activity, lower charge resistance, high stability and
longevity towards methanol oxidation reaction (MOR) in alkaline medium.
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Bead Necklace—Shaped Single Walled
Carbon Nanotube-Polypyrrole
Nanocomposites for Ammonia Gas
Sensor

Wen Xuan Du, Jun—Ho Byeon,
Sungmin Kang®, Masaki Takada,

and Jin-Yeol Kim*

Macromol Res., 29, 418 (2021)

The nanocomposite of bead necklace-like structure in which single stands of
single-walled carbon nanotube (SWCNT) are impregnated in several polypyrrole
(PPy)/phenylalanine (PA), PPy@PA, nanoparticles, with an average bead
diameter of 80 nm and SWCNT length of 5 pm, as a sensing material for detecting
ammonia gas, was synthesized by simple emulsion polymerization. The synthesized
nanocomposite showed an electrical conductivity more than 5 times higher than
that of PPy alone with a selective reactivity to ammonia gas. In addition, it
exhibited a high sensitivity of less than 100 ppb at room temperature and was not
significantly affected by the sensitivity even under the humidity conditions of O ~
70% RH (relative humidity).
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Fabrication of Paper—Based
Microfluidic Devices Using PECVD
for Selective Separation

Mehmet Glirsoy™

Macromol Res., 29, 423 (2021)

In this study, pH-responsive paper—based microfluidic device was produced using
plasma enhanced chemical vapor deposition (PECVD). Poly(2-dimethylaminoethyl
methacrylate) (PDMAEMA) thin film and poly(2,2,3,4,4,4-hexafluoro butyl
acrylate) (PHFBA) were used to produce pH-responsive microchannel and the
barrier of the microchannel, respectively. The microfluidic device demonstrated
selective separation ability of analytes depending on the pH value of the medium.
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Synthesis of Chromophore Core
Fréchet—-Type Dendrimer by
Oxidative Homo—Coupling of
Terminal Alkyne

Seung Choul Han, Tae Gyu Song,
Sung-Ho Jin*, and Jae Wook Lee*

Macromol Res., 29, 430 (2021)

The alkyne—functionalized Fréchet—type dendrons 2-Dm containing benzamine
were synthesized by N-alkylation of the corresponding dendritic benzyl chlorides
with 4-ethynylaniline. The oxidative homo—coupling reaction of the alkyne—functionalized
Fréchet-type dendrons 2-Dm was allowed to provide the first through fourth
generation dendrimers 3-Gm with 1,4-diphenylbuta-1,3-diynes at chromophore
core in high yields.
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Effect of Fused Thiophene Bridges
on the Efficiency of Non—-Fullerene
Polymer Solar Cells made with
Conjugated Donor Copolymers
Containing Alkyl Thiophene—-3-
Carboxylate

Su Hong Park, Jong—Soo Ahn,

Na Yeon Kwon, Chau Hong Diem,
Amit Kumar Harit, Han Young Woo,
Min Ju Cho*, and Dong Hoon Choi*

Macromol Res., 29, 435 (2021)

Wide-bandgap donor (D)-acceptor (A)-r type conjugated copolymers containing
different m—extended conjugated bridges between benzodithiophene donating unit
and 3-carboxylthiophene accepting unit were successfully synthesized. Among
them, PBTTT-based non—fullerene polymer solar cells showed the highest power
conversion efficiency of 7.30%. The superior performance may be attributed to
predominant face—on orientation and relatively more favorable surface morphology.
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Importance of Architectural
Asymmetry for Improved
Triboelectric Nanogenerators with
3D Spacer Fabrics

Jin-Hyuk Kwon, Jaebum Jeong,
Youngju Lee, Swarup Biswas,
Jun—-Kyu Park, Suwoong Lee,
Dong-Wook Lee, Sohee Lee*,
Jin—Hyuk Bae*, and Hyeok Kim*

Macromol Res., 29, 443 (2021)

Three types of triboelectric nanogenerators (TENGs) were fabricated by stacking
polyester/spandex blend 3D spacer fabrics, polydimethylsiloxane (PDMS) films,
and electrodes with different stack configurations. The TENG with the PDMS/
fabric/fabric configuration exhibited the highest maximum peak-to-peak output
voltage (V5,p-p) among all types. The V-, improvement was understood in terms
of the architectural asymmetry of the device configuration.
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