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Abstract

A sequential multi-component reaction of the nitroketene dithioacetals, cysteamine
hydrochloride, isatin and difterent CH-acids is described. This efficient method provides new
functionalized thiazolo pyridine-fused spirooxindoles and thiazolo pyridopyrimidine-fused
spirooxindoles in good yields. In the case of using isatin derivatives (5-bromoisatin and 5-
chloroisatin), the reaction was carried out by using nano-SiO; (20 mol%) as an effective
heterogeneous Lewis acid promoter. This type of reaction provides a range of skeletally different
polycyclic spiro thiazole-based heterocyclic structures and represents attractive advantages

including straightforward one-pot operation under the catalyst-free condition and simple
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Bibliometric studies are important to understand changes and improvement opportunities in

academia. This study compared bibliometric trends for two major sports medicine/arthroscopy
journals, the American Journal of Sports Medicine® (AJSM®) and Arthroscopy® over the past 30 years.
Trends over time and comparisons between both journals were noted for common bibliometric
variables (number of authors, references, pages, citations, and corresponding author position) as
well as author gender and continental origin. Appropriate statistical analyses were performed. A
p < 0.001 was considered statistically significant. One representative year per decade was used.

There were 814 manuscripts from AJSM® and 650 from Arthroscopy®. For AJSM® the number of
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The pathophysiology of type 2 diabetes mellitus (T2DM) is characterized by not only insulin
resistance, but also the abnormal regulation of glucagon secretion, suggesting that antagonizing
the glucagon-induced signaling pathway has therapeutic potential in the treatment of T2DM.
Although various Kampo medicines (traditional herbal medicines) are often utilized to
ameliorate the symptoms of T2DM, their effects on glucagon signaling have not yet been
clarified. In the present study, we examined the effects of nine types of representative Kampo
formulations prescribed for T2DM on glucagon-induced CREB activation in HEK293T cells
stably expressing glucagon receptor (Gegr) and a hepatic cell line HepG2. Among these Kampo
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Abstract

This work reports a stirred-batch lab crystallization to examine the influence of maleic acid
(HO,CCHCHCO,H), and temperatures (30 and 40 °C) on crystallization kinetics and
morphology of struvite. The crystallization was followed by measuring the pH change up to 70
min. The pH decreased drastically for the first 5 min of the run, then started to tail off. It was
found that the crystallization rate constants range from 1.608 to 6.534 per hour, which agrees
with the most published value. Higher maleic acid concentrations resulted in greater growth
retardation; the highest retardation was 74.21%, which was achieved for 30 °C with 20.00 ppm

maleic acid. SEM imaging of the obtained precipitates showed irregular prismatic morphology,
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This work reports a stirred-batch lab crystallization to examine the influence of maleic acid (HO2CCHCHCO2H),
and temperatures (30 and 40 °C) on crystallization kinetics and morphology of struvite. The crystallization was
followed by measuring the pH change up to 70 min. The pH decreased drastically for the first 5 min of the run,

;1:1(; tilccsaci 4 then started to tail off. It was found that the crystallization rate constants range from 1.608 to 6.534 per hour,
Struvite which agrees with the most published value. Higher maleic acid concentrations resulted in greater growth

retardation; the highest retardation was 74.21%, which was achieved for 30 °C with 20.00 ppm maleic acid. SEM
imaging of the obtained precipitates showed irregular prismatic morphology, and the associated EDX confirmed
that the precipitates were struvite (MgNH4PO4-6H20). As checked through XRD, the crystalline nature of the
struvite was further confirmed, and that co-precipitation of struvite with struvite-K was observed. The co-
precipitation was the result of K™ adsorption onto the crystal surface. Temperatures had less influence on stru-
vite crystallization. At 40°C and 20.00 ppm the rate constant was 1.332 per hour; whereas at 30°C and 0.00 ppm)
the corresponding was 1.776 per hour, indicating the retardation of about 25%. Thus, the temperature effect is
only 1/3 of the maleic acid effect. The current findings suggest that the presence of maleic acid can be used to
elucidate the mechanism of crystallization as well as the crystalline phase transformation of struvite. In practical
terms, maleic acid could be potential as a scale inhibitor.

Struvite-(K)

1. Introduction recovery of Mg2+, NH4-N, and POy 2 from wastewater as struvite has

been an area of promising enterprise since the crystals produced are

Scale formation of struvite (MgNH4PO4-6H>0) is frequently found in
wastewater treatment (WWT) plant facilities, e.g. the anaerobic treat-
ment of piggery and poultry wastes and wine distillery effluents, since the
wastes generally contain significant amounts of Mg?*, NH4-N, and
POz 2, the forming components of struvite [1]. The scaling is especially
prevalent in points where turbulent flows occur, rendering the solution to
become alkaline due to the release of CO5 from the solution [2, 3]. The
struvite scale formation can be uncontrollable and massive which results
in clogging pumps and other process equipment, blocking the piping
system, and hence in reduction of energy and material transfer. In some
cases the excessive scale growth may lead to the total breakdown of the
processing facilities causing substantial financial losses.

On the other hand, since ammonium and phosphate ions are essential
for plant growth, struvite is considered potential as a fertilizer. In fact,

* Corresponding author.
E-mail address: apbayuseno@gmail.com (A.P. Bayuseno).
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regarded as superior due to their slow-release nature [4, 5, 6]. Another
important area of struvite research is the presence of this phosphate
material as one of the major components of infectious urinary stones [7,
8]. This paper, however, discusses an investigation on struvite crystalli-
zation in an attempt to alleviate the burden of scaling problem encoun-
tered by many industries and WWT services. Struvite precipitation, or
struvite crystallization, as the term interchangeably used, has been
widely practiced for the removal of environmentally harmful ammonium
nitrogen (NH4-N) and phosphorus (PO3) from WWT, since it is highly
efficient, simple and environmentally sustainable [9, 10].

Scale formation of struvite is initiated by crystallization, a process
which is significantly subject to a number of physical-chemical param-
eters. Among these parameters are pH level of the solution [1, 11, 12],
and the presence of foreign ions [2, 3, 12].
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The design of a composite material structure is often challenging as it is driven by the trade-off between
lightweight performance and production costs. In this paper, the boundaries of this design trade-off and its
implications on material selection, geometrical design and manufacturability are analysed for a number of
design strategies and composite material systems. The analysis is founded on a methodology that couples
weight-optimization and technical cost modelling through an application-bound design cost. Each design
strategy is evaluated for three levels of bending and torsional stiffness. The resulting stiffness-versus cost-range
together constructs the design envelope and provides guidelines on the suitability and improvement potential
of each case. Design strategies researched include monolithic, u-beam-, sandwich-insert- and sandwich-stiffened
plates. Considered material systems include carbon-, glass, recycled carbon-, lignin- and hemp-fibre reinforced
composites. Optimized sandwich designs are shown to have lowest design cost. Glass-, recycled carbon-, lignin-
and hemp-fibre reinforced composite materials are all shown to reduce costs but at lower stiffness performance.
Ultimately, the case study demonstrates the importance of early structural design trade-off studies and material
selection and justifies introducing novel fibre systems in low-cost applications of moderate stiffness levels.

1. Introduction costly [8, 9]. The material cost of the reinforcing fibres in themselves
is also often an issue. Carbon fibre for example, are available at high
prices of 20-60 €/kg [10] depending on stiffness grade. Furthermore,
production cost studies have shown that material cost becomes a dom-

inating cost driver when producing CFRP components either at high

Environmental demands and fuel economy are key driving forces
behind the use of lightweight design and advanced lightweight material
systems in the aeronautical and automotive sector [1, 2, 3]. Advanced

composite materials, such as carbon-fibre reinforced polymers (CFRP),
combine high specific stiffness with design flexibility and therefore have
particularly high weight-reduction potential. In aerospace applications
the use of CFRP-materials can result in lifetime CO,-reductions of 14-
20% [4], well on the way to reach future emission targets [5]. Similarly,
lightweight design and advanced composite materials have promising
environmental benefits for fossil-fuel-based automotive applications [6]
as well as pure electric vehicles, where the reduced structure weight
counterbalances added battery weight [7].

However, as fibre-reinforced composite materials are complex sys-
tems, consisting of tailored, load-carrying, fibre layers and connective
matrix, their production and design are often challenging, slow and

* Corresponding author.
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production rates or in large structural adaptions [8, 9, 11, 12].

Some of the production challenges have been addressed by recent
manufacturing technology advancements such as additive manufactur-
ing (AM), or 3D-printing, [13, 14, 15], out-of-autoclave curing [16, 17]
and 3D-weaving [18, 19]; but slow production rates and high costs
of composite production persist. This is especially true in applications
that demand excellent structural performance, where quality require-
ments and validations often still limits industry to certified traditional
methods. Apart from improving available manufacturing technologies,
productions costs and involved material costs can be addressed through
developing and implementing smart geometry design focused on us-
ing the expensive material system efficiently. In composite structures,
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Keywords: Bibliometric studies are important to understand changes and improvement opportunities in academia. This study
Bibliometric compared bibliometric trends for two major sports medicine/arthroscopy journals, the American Journal of Sports
Sports medicine Medicine® (AJSM®) and Arthroscopy® over the past 30 years. Trends over time and comparisons between both
gutt:lor journals were noted for common bibliometric variables (number of authors, references, pages, citations, and
G:)lg::phic region corresponding author position) as well as author gender and continental origin. Appropriate statistical analyses
AJSM® were performed. A p < 0.001 was considered statistically significant. One representative year per decade was
Arthroscopy® used. There were 814 manuscripts from AJSM® and 650 from Arthroscopy®. For AJSM® the number of manu-
Biological sciences scripts steadily increased from 86 in 1986 to 350 in 2016; for Arthroscopy® the number of manuscripts increased
Bioinformatics from 73 in 1985/1986, to 267 in 2006, but then dropped to 229 in 2016. There were significant increases in all

Health sciences
Musculoskeletal system
Social sciences
Information science

bibliometric variables, except for the number of citations which decreased in Arthroscopy®. There were significant
differences in manuscript region of origin by journal (p = 0.000002). Arthroscopy® had a greater percentage of
manuscripts from Asia than AJSM® (19.3% vs 11.5%) while AJSM® had a greater percentage from North America
(70.3% vs 59.2%); both journals had similar percentages from Europe (18.2% for AJSM® and 21.6% for
Arthroscopy®). For AJSM® the average percentage of female first authors was 13.3%, increasing from 4.7% in
1986 to 19.3% in 2016; the average percentage of female corresponding authors was 7.3%. For Arthroscopy®, the
average percentage of female first authors was 8.1%, increasing from 2.8% in 1985/1986 to 15.7% in 2016 (p =
0.00007). In conclusion, AJSM® and Arthroscopy® showed an increase in most variables analyzed. Although
Arthroscopy® is climbing at a higher rate than AJSM® for female authors, AJSM® has an overall greater per-
centage of female authors.

1. Introduction academic institutions rather than private medical practices, it is impor-

tant to also examine trends within academic medicine.

Bibliometric studies provide valuable information regarding past,
current, and future directions in a field. Such data are helpful for mentors
in counseling trainees and junior faculty. In the biomedical field, they are
one way of understanding the impact of gender on research and how to
overcome the gender gap/bias [1]. Bibliometric studies give insight into
both successes, as well as challenges, that still exist in academic medi-
cine. As the majority of research-driven manuscripts are products from
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One of the successes in academic medicine is increasing collaboration
within the scientific community. The advent of technology and the
internet allows researchers to more easily collaborate with others from
different institutions and countries, resulting in research that is both
beneficial to patients as well as to the researchers regarding career
advancement [2, 3, 4].

One of the challenges in academic medicine is gender distribution
within certain specialties. Medicine has traditionally been a male
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