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Abstract

Ethnopharmacological relevance: Small Alpine onton Allum humile [Alllaceae) Is a common
traditional Indian medicine used for blood purification, anti-inflammastory, anti-asthmatic,
anti-diabetic and seasoning agents. It is also used for the treatment of asthma, jaundice,
stomach problems, cardiovascular disorders and anti-cancer agent

Alm of the study: In this study, various extracts from the A humile were taken and their
therapeutic activity against dyslipidemia was evaluated in wistar rat models.

Materials and methods: The extraction was done by Soxhlet extraction and the extracts
‘hexane, ethyl acetate, methanol, ethanol and agueous) obtained were then tested for nitric
oxide radical scavenging activity. The effective extracts L.e., methanol and ethyl acetale were
then selected for in vive studies in wistar rats. Dyslipidemia was induced in rats by feeding
them high fat diet, and extracts of varying concentrations were administered to assess thelr
potential for decreasing dyslipidemia. Statin was used as a positive control. After treatment,
the blood was drawn and serum was separated for tests such as lipid profile, atheragenic
index, lipid peroxidation and histopathological study. GC-MS analysis was carried out to
dentify the types of compounds present in A, humile extracts and FTIR analysis of extracts
was done to determine the types of chemical bonds and functional groups.
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Bioactive fractions from Allium humile alleviate the
risk of high fat diet induced atherosclerosis in albino
Wistar rats by inhibiting protein kinase C
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Abstract

Atherosclerosis is a global concem that worsens with age, and plants that are effective
medicinal herbs can give a viable alterative. PKC [ a key factor in cardiovascular and other
disorders; targeting it can reduce the risk of these diseases. We evaluated Alllum humile for
PKC inhibition and therapeutic efficacy against atherosclercsis. Soxhlet extraction was done
ta obtain extracts (hexane, ethyl acetate, methanol, ethanol and aquecus) and then tested
for DPPH radical scavenging and PKC inhibitory activity. The methanolic extract was more
active than the other exfracts, so it was subjected to column chromatography, and
seventean fractions were obtained. Only 11, 12, and 15 showed good activity against PKC.
Wistar rats were divided into six groups and each group received high fat diet for 30 days.
Then the three potent fractions (10 mg/kg) were administered for 15 days along with high
fat diet. Fraction Il had the highest effectiveness (P = 0.0001) in decreasing lipid levels, lipid
peroxidation, reducing IL-6 and TNF-o expression, and raising nitric oxide. This also
demonstrated a decrease in PKC activity, as well as a decrease inthe formation of the
linaidal laver in the aorta wall and rupture of the intima and media as validated by
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drelor amogenos irudin (2] T secounts for abour 909955 of all
ahingnoed] v of diskvetes, TIDML greviousty poferred o as pon-beulin
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SMNTAL signaling axis plays an essential role in ovtoskeletal organization and is also
implicated in breast cancers In this study, we airmed to investigate the invelvament of
actin cytoskeleton in the propagation of SNTAL/g66she mediated pro-metastatic cascade
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Diabetes Mellitus Type 2 (TZDM) is a complex, nor-communicable disease, |1 |s the ssvws s
biggest cause of death in children under the age of five in the world. Inflammatory
cytokines have been shown to increase Insulin resistance and, as a result, T2DM. The
goal of this study was to look at the involvement of inflammatory mediators such as
Tumor Necrosis Factor (TNF-) and White Biood Cells (WBCs) in mobilizing biolegical
molecules, particularly those of an Iimmunological origin and its possible role in the
Insulin resistance. This study Included 520 participants, 260 of whorr had T2DM and
260 of whom were healthy controls. TNF-a (Tumor Necrosis Factor-a) concentrations in
the blood were analysed using an ELISA approach, WBC caunt was determined using a
Sysmax (Germany) hematology analyzer, and biochemical and immunoassay
parameters were determined using fully autematic analyzers. T2DM patients had higher
levels of patentlal pro-inflammatory eytokine {.'THF—}, as well as {WEE‘B},
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The modulation of PI3K/Akt pathway by 3B
hydroxylup-12-en-28-oic acid isolated from Thymus
linearis induces cell death in HCT-116 cells
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Abstract

The presence of Intricate carbon skeletons in natural compounds enhances their bioactivity
spectrum with unique modes of action at several targets in various dreadful diseases like
cancer. The present study was designed to purify the molecules from Thymus linearis and
elucidate their antiproliferative activity. The compounds were isolated from the active
methanolic extract of Thymus linearis through column chromatography and characterized
by various spectroscopic techniques. Antiproliferative activity of isolated compounds was
evaluated using MTT assay on cancer and normal cell lines. Mechanism of cell death was
elucidated using flow cytometric, microscopic, and Western blot analysis. Four compounds,
Sitosterol, Chrysin, 33-hydroxylup-12-en-28-cic acid (3BH), and B-Sitosterol glycoside, were
isolated. Among these, 3BH was most potent antiproliferative agent across all cell lines
under study, HCT-116 being the mast affected one. 38H was demaonstrated to downregulate
Pi3Ksubunits (p110a and p85a), downstream pAktSert’® and prompted G; phase cell cycle
arrest. The cell cycle CDK inhibitor p27 and p21 were upregulated with simultaneous
downregulation of cyclin D1 and cyclin E in HCT-116 cells. This was accompanied by
apoptosis, as depicted by decrease in Bel-2/Bax ratio, with increase in active caspases-3
and caspase-9, cleavage of PARP-1, the generation of reactive axygen species (ROS), and
the loss of mitochondrial membrane potential. The findings established that 3BH induced
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Jasplakinolide Attenuates Cell Migration by Impeding
Alpha-1-syntrophin Protein Phosphorylation in
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Abstract

Background: Alpha-1-syntrophin (SNTA1) is emerging as a novel modulator of the actin
cytoskeleton. SNTA1 binds to F-actin and regulates intracellular localization and activity of
various actin organizing signaling molecules, Aberration in synirophin signaling has been
closely linked with deregulated growth connected to tumor development/metastasis and its
abnormal over expression has been observed In breast cancer. In the present work the effect
of jasplakinolide, an actin-binding cyclodepsipeptide, on the SNTAT protein activity and
SNTA1 mediated downstream cellular events was studied in MDA-MB-231 breast cancer cell
line.

Methods: SNTA1 protein levels and phosphorylation status were determined in MDA-MB-
231 cells post jasplakinolide exposure using western blotting and immunoprecipitation
techniques respectively. MDA-MB-237 cells were transfected with WT SNTA1 and DM

SNTAT (¥?'¥“*% phosphe mutant) and simultaneously treated with jasplakinolide. The effect
of jasplakinolide and SNTAT protein on cell migration was determined using the boyden
chamber assav.
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CHAPTER S

Targeting Cancer Stem Cells: Implications in
Health and Disease
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Abstract: Cancer is a serious global health concern as it accounts for about 4.6 million
deaths worldwide. Despite striking breakthroughs made in understanding, prevention,
gnd treatment of cancer, the mortality rate is still high and ne permanent cure has been
found. The major concern 15 the kack of elfective therapies agamst advanced metastasis,
Thus, there is a dire need to implement new treatment approaches to comhbat this
dreadiul disease. Cancer stem cells (C50%], being erlical plavers of tumors can be the
potential target for therupy. Currently, cancer stem cell therapy 15 gaming much
aftention from researchers because of its ability to target the CSCs, which are
responsible for tumor initiation, progression, metastasis, therapeutio resistance, and
recurrence. While most conventions! treatment strategies target fasl-growing lumor
cells, C8Cs may remain in the latent stage for extended penods thereby escaping the
traditional therapies and leading 1o trearment resistance. Hence, specilic tarpeting of the
tumor-initiating cells has become the hean of cancer research, aiming at the compleéte
ehmination of malignancies. Major strateges agamst C5Cs include targeting surtace
CSC biomarkers, blockage of self-renewal signaling pathways (Wi, Nanog,
Hippo' Y AP, Notch, PTEN, Hedgehog, and'or STAT3), genetic targeting of CSCs, cell
therapy, RNA mterference ubilizing miRNAS Based on this: concept, the presemt
chapter summarizes the current strategics and the lead molecules which have found
their route to preclinical and climcal studies. Since the evolution of clinical trials
targeting CBCs holds a sanguine promise of affecting cancer medicine. This chapter
will further throw light on rapid advancement made in this ficld, shortcomings faced in
targeting CSCs, and several critical issues that are yet to be resolved,
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inflamruation, fibroplasia, epithalimtion, eollagenation and wound
comgraciion [ |- 2], Theouteomes from medicinally significant herbs has
led to the developmient of varous pharmaceutical frmulations inbended
for varons allmenrs [+5L Becently, (hede producis lave glse bees
esmtplosed in varfous advaneed Gekds of Ussue engineering including that
of bane, perve and skio cegeneration [ 00) Meverthebess, nabural
products have demonstrated i be axtmordinarily efficadous in oaring
varfons disease and ailments. Therefore, many pracritioners with oxpe-
rience i mocern medicine have opted thic praferred medication spetem
i rear thelr padenis with hesbal remedies |10, 02]. Mosesrer, U iS5
spproximately edmated that 25% of prescripton drsgs are sither
composed of medicinal plant extracts andsfor plant-derved naticel

prodocts [13F Comrently, the plant-tased extraces Bave even been
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gide the human body for treating different disteders, The teaditonal
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modemn procedures include mouth disolving rahlets [20], mairiz taaleis
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films [29], retenilive bucal sydiend 25], setedols [26], micooparicles
[7), mleroiapasles [25], mamogarticles [219], sussained peleass implanis
[A0], nemomiceliar systems [SU] amd collaidal sanogels [0 1

In addition o these approaches, the contemporary toous i o the
dedlvery of naveral product (o wrgeted disease sties, and the develop-
ment of tissue snginsering technigues b trarsform the corrent dnag
delivery sysem [12 4] In 18 aotabie In menttondng that the challangs
in the dellvery of 3 natucsl produect as s targaed sife relies o antadning
the deal biosvalbabilicy. In this regard, the nameasres (2.,

* Correspording suthor. Depasment of Manatechnology, Usiversdyy of Bichimir, ledin,

R-nl adiohress: Ao Trn s e el 10 CF AL SmeEi)

EekpeF A, argr 1L 0 Db ), | dedan S UHE RORHT 2R

Recelved 13April 2000 Recetved dn revised fommn 21 Alzgast 20E0; Accepoed 22 Avsgust 20050

Hyailable online 31 August 2020
P VR Z247 0 2000 Fhevier BV, AT cights resenved,



Home > Hepatotoxicity  Phanmacalogy > Chemistry > Taxicalogy > Hepatoprotective

Article LFDF ivellable |

e

Hepatoprotective effects of Meconopsis aculeata extract against CCl 4 induced ocxidative
damage in rats
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The objective of the present study was 10 (nvestigate the hepatoprotective effects of methanol extract of
Meconopsis aculeata, an importan! medicinal plant of Kashmir Himalayas, against CCl 4 induced oxidative
damage in rats. Acute hepatotoxicity was induced in Wistar albing sats by single intraperitoneal injection of CCI
4 at 1 ml/kg body weight dose, Methanol extract of M. aculeata wes orally administered at the dosss of 100,
200 and 300 iny/ky body weight/day for 14 days. The resulls revealed that administration of CCl 4 caused a
significant increase in serum AST, ALT and LDH jevels as compared o the control group (p < 0.001).
Additionzlly, there was a significant decrease in the level of hepatic GSH, GPx, G5T, SOD and CAT activities
associated with a significant increase of MDA content in CCl 4 freated group compared to those of the control
group. However, the treatment with methanol extract of M. aculeata prevented these alterations and maintained
the antioxi-dant status. The hepatoprotective property of the extract was further confirmed by histopathological

Anslvziz whersin the evtract was showem tn nrevent nantronkil infitbration and tiszne nerrgis in the liver
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Abstract

Extracts derived from plant origin have been used in clinical
practice for the management of burn injuries, wounds and
different medical allments, dating back many centuries. In current
modern practice, the application of plant-based extracts has been
extended to repair and/or regenerate soft to hard tissues using
nanotechnology. Lately, the evolution of polymeric scaffolds by
electrospinning technique has expanded the scope of plant-based
extract in exploitation to various biomedical fields. In this worl,
an exhaustive literature survey was conducted out by means of
scientific engines and databases such as Google Scholar, PubMed,
ScienceDirect and MEDLIMNE. The articles published between 1933
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Highlights

» Genotoxic assay via Allium cepa was carried out with
metanil yellow and carmoisine.

» They are azo dyes used in food and pharmaceutical
products as coloring agents.

» Allium cepa is considered sensitive indicator of
environmental chemicals.

« Result indicated genotoxic and cytotoxic effects by
metanil yellow and carmoisine.
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KB pathway: An in vitro and in
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Abstract

Ethnopharmacological relevance

Dipsacus inermis Wall. is an edible Himalayan herb which is
extensively used in traditional Ayurvedic system of medicine
against various inflammation related disorders.
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Background: Type 1T Diabetes mellitus (T2DM) is a multifactorial disease and a leading cause
of premature deaths. Inflammatory cyiokines are reported that they have potential to enhance
insulin resistance and hence T2DM. Assessment of immunological prolile in T2DM patients of
Kashmir valley is unclear. So., detection of eytokines is relevant to determine the extent and
direction of immune responses. The current research was taken to study the role of
inflammatory mediators in T2DM along with insulin sensitivity, biochemical and hematelogical
parameters in mountainous valley of Kashmin population.

Methods: A total of 340 subjects were selected in this study among them |60 were T2DM cas
and 180 were healthy controls. Serum expression of inflammatory mediators (TNE-a and 1L-€
were quantified by ELISA technique. WBC count was measured on Sysmax (Germany) -
hematology analyzer, biochemical and Ilmmuonoassay parameters were done on Abbott c4000 a
{(USA) and Abbott C 1000 (USA) fully automatic analyzer. Data was analyzed using statistical
*software SPSS 16,17 (Chicago, IL). For all assessments, p<{L.05 were considered statistically
sigmificant.
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Apstract

The generation of reactive oxygen species (ROS) resuits In oxidative stress, leading to damage
of tissue via many cellular molecular pathways. ROS can result in damage of principal cellular
components of the cell such as lipids, proteins, and nucieic acids which then cause cell death
via different modes of necresls or apoptosis. Therefore, IL 5 very iImpertant ta malntain the
redaox status in our body. This is maintained by balance in the production of free radicals and
antiokidants, Oxidative stress is the main phepomena which odour in progressicn of many
diseases such as dlabetes, neurodegenerative diseases, cancers etc. Alzheimer disease (AD) |5
one of the neurodsgenerative disease and is commaon form of dementia in elderly people, The
etiology of this disease is multifactorial; pathologically it i accompanied with accumulation of
amylaid beta and neurcfibrillary tangles. Accumulation of amyloid beta and mitochondrial
dysfunction leads o oxidative stress. There js natural antioxidant defence system in our body
which helps us to prevent us from various diseases via different mechanisms. Antioxidants are
believed to act against the detrimental effects of ROS and thereby preventing or treating
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Abstract

Alzheimer disease |s a complex neurodegenerative disorder, It Is the common form of
dementia in elderly people. The eticlogy of this disease is multifactorial, pathologically it is
accompanied with accumnulation of amyloid beta and neurofibrillary tangles. Accumulation
of amyloid beta and mitochondrial dysfunction leads to oxidative stress. In this study,
neuroprotective effect of Artemisiaamygdalina against HoOs-induced death was studied in
differentiated N2a and SH-SYS5Ycells. Cells were treated with H-05 to induce toxicity which
was attenuated by Artemisia amygdalina. The nuclear factor erythroid 2-related factor 2
(Nrf2) is an emerging regulator of cellular resistance to oxidants. it controls the basal and
induced expression of antioxidant response element-dependent genes. Further, we
demonstrated thal Artemisia amygdalina protects neurons through upregulation of Nrf2
pathway. Moreover, reactive oxygen species and mitochandrial membrane potential loss
formed by H20, was attenuated by Artemisia amygdalina. Thus, Artemisia amygdalina may
have the possibility to be a therapeutic agent for Alzheimer disease.

Keywords: Antioxidant, Artemisia amygdalina; Neurcprotection; Nrf2; Oxidative stresa,
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Abstract

Eiectrospinning a versatile and the most preferred technigue for the fabrication of
nanofibers has revolutionized by opening unlimited avenues in biomedical fields. Presently,
the simultaneous functionalization and/or post-modification of as-spun nanofibers with
biomolecules has been explored, to serve the distinct goals in the aforementioned field.
Starch is one of the most abundant biopolymers on the earth. Besides, being biccompatibie
and biodegradable in nature, it has unprecedented properties of gelatinization and
retrogradation. Therefore, starch has been used in numerous ways for wide range of
applications. Keeping these properties in consideration, the present article summarizes the
recent expansion in the fabrication of the pristine/modified starch-based composite
scaffoids by electrospinning along with their possible applications. Apart from
electrospinning technigue, this review will also provide the comprehensive information on
various other technigues emploved in the fabrication of the starch-based nanofibers.
Furthermore, we conclude with the challenges to be overcome in the fabrication of
hanofibers by the electrospinning technique and future prospects of starch-based fabricated
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Abstract Electrospinning a versatile and the most preferred technique for the fabrication
of panofibers has revolutionized by opening unlimited avenucs in biomedical fizlds.
Presently, the simultaneous functionalization and'or post-modification of as-spun nano-
fibers with biomolecules has been explored. to serve the disunct geals in the aforemen-
tioned ficld, Starch 15 one of the most abundant biopolymers on the carth. Besides, being
biccompatible and biodegradable in nature, it has unprecedented properties of gelatini-
ration and retrogradation. Therefore, starch has been nsed in numerous ways for wide
range of applications. Keeping these properties in consideration, the present article
summarizes the recent expansion in the fsbrication of the prnistine/modified starch-
based composite scaffolds by electrospinning along with their posstble applications.
Apart from clectrnspinning technigue. this review will also provide the comprehensive
information on various other techniques emploved in the fabrication of the starch-hased
nanofibers, Furthermore, we conclude with the challenges to be overcome in the fabri-
cution of sanofibers by the electrospimning technique and future prospects of starch-
based fabncated scaffolds for explorahon of 1ts apphcations,

Keywords Electrospimning - Starch nanofibers - Tissuz-engineering - Wound dressing -
Drug delivery
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GSK3p phosphorviates Six1 transcription factor and regulates its APC/cunl
mediated proteosomal degradation
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Abstract

Trarlorming proswth actor-B (TG-M s o proinflammatory odokine known 1o
condrol a diverse aray of pathological and physiclogical condilions during naeemal
developonent and fumonigeess. TGF-frmedialed physiological effecls are hebeno-
peneme and vy among differend. Lypes of cells and environmenial conditions.
TGF-B serves as an anliproliferative apent and inhibits fumor dessopment during
primary stapes ol tumos progresion; however, during the bter stoges, i encourapes.
turmos deseloprien] and mediales metasiatic progression and chemoresisiance. The
funclamental elements of TG signaling haee been divulzed more than a decxde
s however, the process by which the sgrob are relayed from ol srfsce to
ruclens i wery comyles with additional knyers added in lumor cell nickes,. Aliboeeh
the inbricate understanding of TGF-Pamedabed sgnafing palbways and their reg-
ulation are sill evolving, we tried to make an sltempl (o summarize the TGF-E-
medisted SMAD-dependent. andSMAD-independent pathooeys. This manuscript
ernphamizes fhe nctions of TGE-§ 2= a metasiatic promoter and Bomor suppressoe
during the Iater and initial phases of umor progression mespectively.

HEYWORDGS
angiopencss, chemonssistance, metastms

1 | TGF-p—A VERSATILE CYTOKINE

I ramrectommire sroverth factor-{4 (1G] supestamily iIncludes 3 varkeby
ot conserved prowth factors. each condmlling o wede nefwork of
celiilar tasks enrennaesing celiular ditterengistion, proffenabon, oell
death, coll adhesion, moblity, linease debermineion, adull Sssoe
homeostasis, and embrvagenests. | GHI and s struchemaily reated
polvpepbde factors are expressed inoa comples Hosue-specific and
temporal manner and play an mmportant Dt in repair dunng Bsie
daimage and of gansmad romenstasts 0 all organsns trom Urosophils
o humans. |hese polypeptide factors confHnEly COMpSe & Sig-
nificant propaortion of cellular Sgrals that dictate cell fate (Hat &
Chen, 2016; Masogee, 199, Traviale & Mousiskas, DO0L
Dpmrepulation of TGFB sgnalng results in the developreent of var-
wous discases ke canter and Bbrotic diseases and abo leads o
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wanoie developmental defects (Hik Dergreck & Budl, 20190 TGP
spraling cenerged nthe earty meiaroan evoluBon. A fow siomends of
the patiway ane also present in Ehie eostens non-retaroans, poriting
i Ehe advent of this pathway 25 3 magos wheaval in switching o
maiticedidasity by the exrly mekirosns. AShoogh the SMAL homo-
logs were adso debecbed dn the choanoflageflates, Bvwere is mo evidencoe
of |G recephors and lgands oatside the metaeoans (Fang
et al, 1L A many a5 30 members of the TGRE aaperfasly are
reported i hismars and many ormaologs are descrbed inosenopus,
melse, and obfer vertebrates (Massaged ef sl SO0 Seven mem-
beers of e fanmaby are reported in Drosophia melanogaster (Kattery &
Satheriand, 1999 and sowen in O slopons (Padeett ot al, 1928 The
meesmibers of the TG superfamily are gencmally divided inko feeo
categones that incude the bone morphogenetc proden [ERMPY
growwth and diferendishon tactkee (GOF] and TG activend noaal
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cellular functions and regulatory dynamics
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Abstract

Sme Oculis Homeobox 1 (51X1) is a member of homeobox transcription factor family
having pivotal roles in organismal development and differentiation. This protein
functionally acts to regulate the expression of different proteins that are involved in
organ development during embryogenesis and in disorders like cancer. Aberrant
expression of this homeoprotein has therefore been reported in multiple pathological
complexities like hearing impairment and renal anomalies during development and
tumorigenesis in adult life. Most of the cellular effects mediated by it are mostly due to
its role as a transcription factor. This review presents a concise narrative of its structure,
interaction partners and cellular functions vis a vis its role in cancer. We thoroughly
discuss the reported molecular mechanisms that govern its function in cellular miliew. 1ts
posi-translational regulation by phosphorylation and ubiquitination are also discussed
with an emphasis on yet to be explored mechanistic insights regulating its molecular
dynamics to fully comprehend its role in development and disease.
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Impact of catechol-O-methyltransferase gene variants on methylation
status of P16 and MGMT genes and their downregulation in colorectal
cancer
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Abstract

Glabally, colorectal cancer (CRCY s the third most commaonly diagnosed cancer (v males and the second most commonly
dizgnosed cancer in females, with .4 miilion new cases and almost 5% 000 deaths estimated to have occurred in 2002 Tha
development and progression of CRT & dictated by-a series of alterstions in diverse genss mostly proto-oncopgenes and
tumor suppressor genes. In this dreadful disease disturbances different from mutations called as epigenetic regulations are
also taken into constideration and are thoroughly mvestigated. The present study was designed o analyze the promaoter
nypermethyiation of CoG (oytosing, followed by guanine nucleotide) islands of cyclin-dependent kinase inhibitor 24 (F16)
and ﬂ-"m:thﬂgumlnrrﬂm methyltransferase (MGMT) penes and its subsequent #Mect on the prateln expression in CRC
The impact af the common functional polymarphism of the catechol-O-methyitransferase [COMT) gene, Yal158Met, on
promoter hypermethyiation of P16 and MGMT genes in CRC was also investigated. The study included 200 CRC cases-and
#guil numbers of normal samples. DNA was extracted using the kit method and methylation specific-PCR was performed for
analysis of the promoter hypermethylation status Total protein was isolated form all CRC cases and western blotting was
aerformed for P16 and MGMT proteins. The COMT ValiSaMet polymarphism was analyzed by a PCR-restriction fragment
length polymorphism assay. Epigedetic analysis showed that uniike other high-risk regiona, the Kashmiri popuolation has a
different promoter hypermethylation profile of both P16 and MGMT genes, with freguent and significant promoter
nypermethyiation of both in CRC. The frequency of promaoter hypermethylation of both penes was significantly hegher in
males and was insignificantly found to be higher in stage Ul /IV. The degree of P18 and MGMT promoter hypermethylation
increased significantly with increasing seventy of the lesion. We also found a significant correlation between P16 and MGMT
promoter hypermethylstion and loss of proteln expression o CRC, A signifcant assoclstion was found between COMT
oolymorphizm (homozyeous variant) and 715 methylation status Simiar results wers also found for MGMT hypermethylated
CASES:

Copyrght © J018 Wolters Kluwer Haalth, Inc. All rights reserved,
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Comparative study on silver nanoparticles adsorption by ultrasonication
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AETICLE INFO ABSTRACT

For an efficient tisue-engineered implant, it is mandatory to have appropriste flud absorption and antibectesial
properties. In this regard, pohyursthane micronanofibers were modified by mcorposating pecydodextrin by
dectrospézning and then aducebed wing siiver (Ag) nasoparticles (NFy). We selected the adsception by ulera-
samication wnd Bydrothenmal metSods and compared sesults for hydsophilicity, bodegradation, blocompets
bility, and antibactestal activity, Scannimg electron microscopy comfrmed fiber diameter in mats with
hydeothermadly adserbed Ag NPs was 8.0 = 22 ym, and that of ultsesenically adsorbed Ag NPs was 4.0 = 1.7
s, The hydeophilicity pesults showed that mcorporation of poydodextrin in maty lod 10 the decrrase In water
anvghe, and the Ag Ni's adsorbed mats mieaseed 5350 = 0.1 md 5518 = 0,15 at | min. The Ag NPy redease by
UV-vislle spectroscopy indicuted highes relese i the cose of ultrasesically aduoebed Ag NPy Ultresonically
acdacrbed Ag NPy showed higher anthacterial sctivity than dydothermally ageing Saphylscocns meres and
Pacherwlvie coll with 15 = 2 semoand 12 = | man chear joses The mouse Sluoldasts shownd a vialdlity of > 100 %
il e, which determined thal the fikety werr blocompatilin, The bhighemt slddlay was seen in ultrasinically
sbucrboodd Agg NP miaes (2620 4 1124 %), The coll wttuchmant stistirs shownd well spread enlls, conclubing with
exceilent blocompatibility, Oveeall, restslty indicate Wittasotde adsatption s u tenightforweed and betier steategy
than hydesthermal treatment.

Kipwonds.
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1 Intreduction Pelyursthane (PU) iz 2 versasile clase of bismaterials that has schieved
encemious attantion 3¢ 3 synthetic polymser fiar itx cole in Sasue engh

The complas swuctuse of tasues in the harman body may encountsr  neesing [4]. It pocsesses biscormpatiblity, biodegradability, and tailar

Jegenerative Jiseases, texuma and/or Jamage in their Ufetime. Thete-
fore, searching lor novel strategies to renew 1l regenesate the slfecteld
tssoe 1o paramount [1]. These strategles include using vartous bio-
mazerials that can be wed fer the repals and or seplacement of damaged
tizzues following their optimization [2]. In thiz regand. there have beens
nanofibers 2z scaffolds for timue growth and regenenstion [3].

* Corresponding aushor,
Emad adlrexy Dcbersanniuok edu s (FA. Shelbh),

Retgsy/ /dokzrg 10 01 () porgorant, 20000, 1M 44

able chemical, sochanical and thermal properties [3,6]. It als inherits
elasticity and pon-Unmunegesic properties [7], because of which PU ke
exzensively employed in blological engineering, ruch 23 in the abrica-
tion of senserr (U], wound dressing (9], drog casviers [10], protein
incorporation in cells [ 1] and sbove all a5 scaffolids lor varied soft [1 2]
and hand tissue engineering applications [13). However, the mberent
hydrophobic nature of PU and iz fibers destabilizes its beological

Regrived 3 Ovtaber 2023 Recrived i neviend form 23 November 2020 Acorpind 7 Decemnber 2025

0500 9440/0 2023 Paevier RV, All rights ressrved.
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A facile route to synthesize g-Ga; 03 nanoparticles from
y-polymorph through a rapid microwave route and their optical

properties
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Faztrai: Hurarthal Srnagar b [fue to the wide bandgap, monockinic structure and thermodynamsc stabiiity,
e o grpolymorph form of Gay0; nanomaterials is welkrecelved for various applica-
gt af Bl Selarod and Hism b, thors, However, as the p-GazOq Is diMoult 1o synthesire, kess attantion has besn
G S Acbe paid towards it and its conversion to #-polymorph. This paper reports the singie-
itz e Blana Science and Erginessing step synthesis of p-Ga, 0, using a microwave-assisted prooedure. In this regand,
S ¥-GagD; powden are synthesized In minutes uing benzyl alcohol as the sol-
""—: - o inky 3 vent using gallium acefylacatone as the precurior, The KRD of the as-prepared
Kashraic knckn indicative of the small crystalilte size as confirmed by TEM. The y-Gay Oy powders
were annaaled al different temperatures and the complete phase conveision of
i Ly i ¥-Gagll; phass to £-Gay0; phase happans at 700 °C Tha TEM analysis shows tha
h,_::w;"m arystallite size to be =10 nm for the snnealed §-Ga, 0y phase. Tha as-prepaned
Linivessiny of Kashmi Hatratbal, Srnagar nanopowders show very weak luminescence under excltation and in contrast,
n"_;"‘"'“"""’ﬂ"‘"‘ a blue-groen amission K observed in case of annealed powidars, This confirms
the presanted strategy a5 having the potential to wse f-Ga;0; nanoposdars for
T S R, diffarent cptoelectronic applications.
Sy et Eregressureg, o s Bame (420 )
FI, oy Oy Barninescance: mciovese-syrihess, ranoparticles

1 | INTRODUCTION

source hat can werned “on”™ and "off™ instantaneousty and
can be applied in solvent-free environment. This often

Mew synthesls technigues that enable scentists to pee
form more anpadments within & given time would be
vary banaficial to sclentific community as wall & the RED
anterprise. Microwne-assisted solution-based Ehuriﬂrﬁ
which makes fast synthesis possible, is such a technigue,'

Mictowave-asslitad synthesls (MAS) of inorganlc maten-
als ks considared @ nasoent tachnology which dramatically
reduces reaction times due to the solvent superhaating
affect, improving reaction yislds, svolding byproducts and
simplitylng/shorening reaction procedurss for combina-
todal chemistry. Furthermore, MAS usas a safe hoatimg

affers better product guallty, sustaimability and chemi-
cil ylekd, which B the shvantageous compared (o tradi
tonal heating sources.? Thamfors, the MAS tochniguo |5
expected to play an significant role in the emvironmen-
tally friendly “synthetic nanotechnology” of the future.'
Microwave-anhancad chamistry is based on the eficlent
haating of meoleculas by two makn mechanismes dipobs
rotation and lonic conduwction which has besn widety dis
cussad by seversl authors ' The microwave technique
greatly contributes to all areas of synthatic chemibstry, par-
ticulary i the fabrication of namostructures. The field of
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Silk fibroin-copper nanoparticles conglomerated polyurethane fbers
incorporating calcium carbonate for enhanced fluid retention, antibacterial
efficacy and promotion of cell growth
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1, Introiturhian onll scervity (3] Az 2 peenly, nanafibar-bassl scaffelic hald enere
poteniil for proesting scctlerssnd sod efficient bone tor mproice

Hnﬁuihﬂuﬂplllmdﬂlﬂqmuhum
= #, ofemg ahantapes for regesaratsmy azmd mepaiicg
h.w.l:u-ﬁ--lhu: [1]. These cleafne Ghore, tepicaily oo the

nanoarnle memic the nemml souncelluiar marie morecmee of bone.
proliferiiee, wel diferensistise [7). The bigh surfare sies aiud p
mﬂmlﬂmnﬁmum_ﬂmm
3 conil kar Boos-d x culls [1]
mhuﬁu&uﬂlmﬂmﬂ-ﬂlﬂﬁh
rugvamizasion 1o manch the specdic reguirsmens of Jifepens bone rypes
= applicari [2). ™ isenlizing aunnfbar with biowrthe mals:
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Hﬂufmuu-mm FOaTUl muoTure, Bl pEnabls me

o | Linlar fEehg [4].
H’:hhmudu:imnhﬁ PU has bees incecparated with varisus
Tl maiarules scconding 1o the Sesirsd applicason. Por veounsd healing,
uhuh-lnq:ndmﬁ '_" g pos (=) znd oml-
lulose [E]1, with ails fe.g, musiveans [7] ssl levendes [I]1, wish s
bings agemi ie.g, smplcillin [F], sleer [10]), wish hormones ieg.,
m=mlsad [11] :.:u]ntrl';- it weich mm[ll..h‘l-
wromic acid [13] mmd calisgen [14]) and plant extesets (g, Alaha
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Magnesium-reinforced Electrospun Synthetic-polymer Nanofibers
Designed for Promoting Tissue Growth
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Abstract

The creanion of 30 nanofiben efenng desimble fmchons for bope regensration 15 developed due to the latest mprovisa-
fons to the elechospmmng techmque. S:mthetic polyosers are among the best chowce: for medical naage dus o thaw lower
costs, bagh tensile properhes and ease of spionabisty compared to natural polvmers In this communicaton, we report &
senes of iIntarvenhions to polymers modified with Mp-based Alleey for sieal nooee spgneenng spplicanons. The Ineratre
arvey mbicated that these fller matenals (e.g., namo-nred parieles) enhanced baocompatthihiy, anbhactensl actwaty,
mepsils strenpth and mt-cornosive proparties This reveew discusies electospinning parinseters, propernes, and applica-

nons of the polyis-caprobcons), poly{bene aoud), poly(i-brdrorybatymic :t':-:bu:'a-i-h'#mr}'ﬁhle acid}, polvrethans,
and pabrivimy] pyrmobdone) nanofbery when modified with 3Mg-bazed Gllers. The: report encounge: researchess to we

mruihetic polvmen wiik Mz as Gillen and vabdate them for tissue engimeenng appleanons

Keywords Bone sepeneration - Magnesium - Nanofbers - Tiizue spzipesnng

1 Introduction

Electrozpun nanofibers bave besn msed az 3 bass materal
due to ther advanced zurface-to-volome rato and resem-
blsnes with the astve sxtscellulsr matns preent m mal-
ncellnlar orpamem: However, nung pmtme nonofibers
witheout modibestons offers few dessred oitcomes and
theradfors, does mot qualify a5 3 aumbles candidace for replac-
mg extracethalyr mamx {1} For mstancs, polyurethane (FL)

Y Bocewrh Chetr for Buenedsrs] Applicacons of
Hapormsterist:, Deparmend of Bicchemusy, Colbage of
Scisnce, Eing Sand Unrverary, Envadh 11451, Sonds Amba

Puhlished onlme B Monch 2024

manofibers ame bydrophobic and can mestrct cell aftackmani
[1] On the other hand nsscfibers made from polvivimyl
alcohol) sre waier solubls and con be wamediasely dimmts-
grated 1n contact with brofhuds [1]. Modidfrmg them mves
excephonal mechames]l and beolegizal abnbutes, making
delivery [4], wound dressing [S]. and medieal iaplants J§].
These modificancns are schueved by pre- or post-meammant
sppioncaciy [T], sk = v weith Bllers 8], hydiviuc-
mal weamment [7¥], plamna weamment [10], dip-coatmz [I1].
wic. [12]. Tharefoes. i 1z lghly mopertne to modify these
papofibers nsing the latest shoateges that can belp success-
fully =xplodt thear potential

The most preferved techmgue avambable to scventists
for fibrseationing nanofibers is slectrespinning [13]. This
techmaque mvelves the slscmficaton of the hqmd doplst,
tesulimg m the cresbion of 2 joi Laber on the electrosishe
afrachon between the jet and the collector resuln m the
formation of nomofiberz, whoch evenimally get depomied
m the form of mats [14-16). Dunng the elsctospunmnge
process, we cam quckly achiave the goal of champng the
puushne pobymers priong them diferent choractenshes Oine
wch approsch wvelves the addition of different fillers
tha spmmmg solufion, soch as gold [1 7], shoes [1£], copper
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Optimizing the fabrication of electrospun nanofibers of prochlorperazine ‘N
for enhanced dissolution and permeation properties
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Keywnsds Dexpite oty an spprovel sstiemetic for more than five Secades, (b clisscal usefisdiesy of prockd giar s
Orug M lirwited by itn Soww solubniity snd i ' b=y o the & extinal tract, me
Tt Sumlvicy delivary sy hwmm.wmhyv—dmdlm-ﬂb-dpﬂ-&m
M turmstarion of prochlorperanine wsing ®e Qualiry by Design apperach. The final sanofiter formalation with
N € drag estrapmess of 8202 = L34% was obtaloed ot 200 kY, with o Gow rate of 0.5 mil /A sed tip-so-onllector

ditace of 19.9 cn. Physhrmechansical propertion, mech o thchass (1,42 + Q02 mm), pbi resbstencs (7.04
« 0.08), folding endermce (54 4 5), aned tensdle stremgth (02404 & 002 N ™% wowr sppropeiats for pack
nging and sppiication tu otcemcossl surfaces. The contert smSormity (00 40 L0AA3 %) and weight variation
(<1 S mg) of the cptimal mamdfiber fammdarion were withm S permamibile lanits presoribed S orodispersible
Mms. Microsapicd imvedgatums confiem 4 Tandomily depositerd and deme Detwarh of woven nanofibers with
W0 averape Sametes of M3 = 566 nee. The drug particles wese smledded homegeneoudy on the Sley in the
smolutes (427 4 134 nm) The spesteal snalyvis uing TIMEDS dvowy diffraction peaks of sdfier sl dhlorine,
fae edemental conatitsents of prochiorpenezime. The drag war smurphated = tho nesofbery formdation, as bnd by
the decline of S crymallinity indes from K728 W o 7,93 N due 10 clectrotatic degabilisation sd Sas
reapocation «of e wdvent. The enthadpy of fimon values of the &ug (v (he naoofiber mat decrresed sigmificasty
I 208 J/g compared 10 B prisiee form, which exhibits & vador of 2607 L'z The manofibery wese oo
pemible with cral meucond cefls, and (heve were 5o siges of mucund rieion compured 10 1 % sodiees eyl
m;mm-muﬁlym-uq.uu-m«:u\dua-.-w-:—
smont 2 feld camguarnd (o the Mmmwhw-ud&h.
permmeated acrs the unit sr=a of tor T dably Bigh (31,38 « 1 .50 ) compeand
mlo"-lllndl\lOflﬂnmﬁrmﬂh-ﬂhm(l’nﬂtmﬁdm
nmmammmmmuumuﬁ-qmmmm-nnmmn
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Characterization of Gold-Enhanced Titania: Boosting Cell
Proliferation and Combating Bacterial Infestation
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Abstruct

BACKGRONND: In ths ady an apprach was made o cfficocwrusly symibicsize goll cohanced titunia napotods by
electmspinning. This @udy mms o oddrews effect of pold enhanced ttsnia nanorady on mosele precurar cells Addi-
twenally, umglon e lated microbial nieetom e prome comse of varous Guetne discases, 5o, there is predectable de-
mand for symihesis of novel maisrials with mulofecional sdapeability,

METHODS: Hevem, gold neneparticles weome altsched on tionis nomorods ond descnbed gang many sophmbcuted pro-
cadures aoch s XKD, SEM, EDVX and TEM, Antimicrobial siudies wens [uri'md.:'_mﬂ fm—n:phkr Evrberichio ool
CHCI2 cell hoes weore exposed i vanous doses of as-propured gold enhanced ntema nemsrods 10 onder Lo tedd i vine
cytmimicity snd proliferucion, Cell adaimabiliny was isseoed droogh Cell Comnting K-8 amay a1 regular imtervals. A
phase-cmirest micrmcope was wed b essmine morphology of exposed CACED cells snd confocnl laser scannimg
micrcscue wias e o puentify cell wiabiality.,

RESUETS: The fmdives mdicsie thu tnems nunomsds enhanced with gold exhibid soperior stmmcrobesl efficucy o
e io pun litania, Furthermore, newly symihes rail gold-crhancoed tania nenorods i Hustruee thai cell v sbility fodlows o
time znd concentration dependent pattem.

CONCLUSKON; Consegoently, ow study proviedes opiimiatic Andngs indicating that trania manogods adormed with pold
hold significant polemial & fundational psource for developmyg forbooming anmeembial maicoals, soiable for
applicatoms both in medical und biomedscal ficlds. This work slso demondaniies thet m sklition W being ednemely
bivcomipatible, tinma numorods with gold embelbs bmenis may be wed in 3 enge of Bsaie engmeenng applicetions m very
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Hydrothermal Modification of Polyurethane Fibers Using Hyaluronic
Acid and Silver Nanoparticles for Wound Healing
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Abstract

Diflereat vounds take a while o heal, and the process ks frequently sccompanicd by backerial infiection and scar formation.
Thas sty aimed to fabeicae: polyursthane (PL) Bbers teoogh slectrospannang, kg & mixtume of THE and DMF sobwents
in & ;W0 ratio. Subscquently, these Abers wen cosled with different concentrations of hyalorondc ackd (HA ) and sihver
{Ag) nanoparticlkes (NPa) wsing the by drothermal tneatment 1o cooale biccompatible and antibacierial scaffodds applicable
i womnd manage meni. Prosting sumples served as 8 hass for companson. Pollowing kigh-lemperaiore usages dunng the
by drathermial coating. the Fiell smission scanning lectron microscopy (FE-SEM) nesults showed defect-frec morphobogy.
However, ihe Mhers’ dramssier upnificantly inceeased by laver of HA . In panicilar, the dizmeter of (e PL Bherswas | 57211
pm, whereas the fibers with the maxsmuom smount of HA (035 ) bad an eniargement of 4. 435 | 4 pm in fiber dumeier. The
Foutier (ransfiorm infrunsd (FTTR ) spectroscopy demonstrated the presence of distinctive functionad growps, supporfing the
by pothesis that HA and Ag NPs werne efficsciously coated on U fibers. Momeover, H A-costed fihers improved by drophilic-
ity, mechanical strength, thermal stobifity, degradability, and biominerafization. Notaby, the Ag-coated scaffvids exhabiied
antibacierial schvily aguinsd E coli and 5 cwress. The MTT asay, AP saining, and FE-SEM resulls afler cabluring HEK
2037 cells have demonsiraied the bocompatibility of the nanocomposie fibers. In other words, the developed HA and Ag
MPs comied PL fibers by hydrothermal echnigue would be o faturistic method for promoting fissee healing and impaning
anitibacieriad ability wn curing shin wounds.

Eeywords Hyalronic acid - Elecimspinming - Hydnsthe rimal ireatment - Antchaciersial - Cell vishabily

Introduction it i% essential for heating becmme it ehcourages the

migration of now skin ozlls from the edpes: which speeds
Dramige (o undertying tissie or organ is referred fooas a wpwound closere | 2], Tn this regard, numerous techniques
wirund, and resting such injury presents # chalienging task.  have been pui forward. heiping to fabricase afficient wound-
Polymer-based wound dressing s o novel approach to treat healing scaffolds [3]. However, electrospinning stamds out
e this comples problem [ 1] Morsover, the approgeiate  for its affordability. subled porossty, mechanicil inlegrity,
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Polyurethane and cellulose acetate micro-nanofibers containing rosemary (5%
essential oil, and decorated with silver nanoparticles for wound
healing application
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Hydrothermal Modification of As-Spun Polyurethane
Micro-Nanofibers Using Silk Fibroin and Biologically
Reduced Silver Nanoparticles for Efficient Hydrophilicity

and Antibacterial Properties

Rumysa Saleem Khan, Anjum Hamid Ravher, Taha Umair Wani, Muheeb Rafig,
Sami-Ullah Rather, Arvind H Jadhav, Hemawathi M., Muzafar A. Kanjwal,

and Faheem A. Sheikh*

The hydrophoblcily of polyurethans fibers ks undasired for tissue
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fibeoin ($F) for blocompatiblity and synthesirad siver (Ag)
nanoparticies (NP for antibactartal The scanning slectron

revealed the undistorted morphology and the presence of NPs on
fibers. The Fourier transform infrared and thermogravimetric anabys ks show
the succassiul Incorporation of SF and Ag NPs. The water contact angle drops
from 101.264+08.2" In pristing to 3.1+0.3" In the hydrothermally treated fibers.
The mioisture regain from 187 +0.3% to 6.7 +0.4% is observed after 24 h. The
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Vertically aligned calcium phosphate nanoplates coated onto melt SR

electrowritten 3D polv(e-caprolactone) fibrous scaffolds for inhibiting
biofilm formation
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nngr of Jmms)mdends, makiny them Skerse mareridls. Therstore, e poeald of sng M(ene in
manelibets can e mxh mose ihan ecpecied. B this review, we will undersiand che sructare. syntheaid,
anil genetal progeries of MEreey We will oulain using MErmsy while encasing (e intir fanoies,
proviiling Thest spennc progeriaes. For amtunce, WG s-ieeporied. nunnfiers Jie ised ih Dare0i sl
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Twro-dimansional [20) materists have remariable and imngoing
physiochemicz] propemes because of thewr redoced dimensiozal-
ity |!] amd the gquantwm confinement effect (3] Moneover, thess
malerisls are obtsined by top-down eafolistion sndios botbom-
up symehwsis | 3] They include praphens |4 bowgonal borme =k
tride [5] and tramsition-metal dichalcogenides (Mof;, 'WS;, o)
16| Further. single-element 20 materials such a3 phisghorene [7 ]
silicens [S1 bomplene [Tl and celbers hawe sse Been produced
[, They became the cemiral feros for maserial soienties since
the discovery ol 200 graphese [11L For instance, grapbene’s high
Eresl in masuliorieag fealble biomedical devices [17]. Simitay,
Mo%; has been wsed for s drog delsery and in develapsng the
photothermal ahility for different applicatioms [13]. In the same
comdext, borsphene possene o wide rEnge of exciting proper
thes, mich an lghnaeight, ecellen mechanical wughnes, and re-

¥ Carreprreling aarks:
Fomad ssibe [ dwemmihan et an (T4 Sk

g b g TR T ) o e TR TG

markable supercondoctng capabdlines. incrrasing nz potential 1@
glerirical equipment lor hiomachine | 141 Similack. black phos-
phosus nunoshern have dimincr energy hand configuramons. sine-
dependent basd gape and semicondocier properties. making them
walid by generating eleciron-hale pairs when exposed to external
wlirascundds {15) However, many of these cantinge o be stsdied
caly lor academic purposes; ochers hawe gained ameanion becuse
of appealing featurey that have led o real-world applications | 165]
These include the rapidly expanding class of X materials knovwn
as WEenes (prosousced Tmamenes | wisich comsian of transition
metal carbides andd nitmeles {17)

Among diferem pamomaterialy. manofibery are knowa Tor var
s biomedics applicatiosn | 18] Fabrscating these materials in-
vilved Bumernus Methais; however, sbectiospinaing i preferred
due te ks wersatlity | 189), The process comsiers. of elecrifying 3 lig-
md draplet to oeate 3 pet; then sretching and elongating to form
manofider | 20] Variows polyrteric schi#iony have bees clectioapun
i pbaain desired biscompatible materisls, which B their appl-
catiens, such 25 in bone [21)] and newal | 22.35] rissue engineenng
Often these materiaby have been modified to imgrove their pedfor
mance while inoorpeerating other Asnomaneriady r:‘” Beomaterial
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Titanium dioxide functionalized multi-walled carbon nanotubes, and | @ |
silver nanoparticles reinforced polyurethane nanofibers as a novel
scaffold for tissue engineering applications
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Bone regeneration b4 an inmicete pooess inrobing a seowes of
other steps fa heal an injory attogether, Clinically the moss critical
form of regeneration iy the healing of fracores, and the widely
med conventiomal methods include allografts andlor amografis.
A rovel and effident appraach i improving bane: hmiing s using
polymerc biomateriakbased wound dressingy, eg. nanofibrous
scaffolds | 1.2 | The most signiheare adwantage of such an approach
is bems imvasrveness and focal action. The micros tructne of the sof-
[edds mimmics the Eatores of nafird tissue and s ecirscellafar
matin, supparting the attachmest and growth of cells
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scaffedids, witlch | an excellent miarerial posssssing a wide rangs
of applicatiors. eg. in mansfacunng implants, surgcal inst-
masre healthcare beddings. etc [34]. Thee have been esed o
engineer tissues like slon, bane, camilage, canfias muocks. biood
vessels, nerve tsaes, et Our group has presously demormirased
the potrnbal of polyorethane nanofibers in bome wgencmtion
|5=TL All these applications are owed o the ssorptional polymer
properties with appropriate biommpatibiliny and turable physioo-
chemicl properties desired for wariou biomedical wwey Furihers
more, this polymer s Boacive, condurtive snd injectable as
beomee cemenl, as well a3 resorbability and osteoindudion proper-
te (Bl The distcrinse and diol monnmers ¢ be dltered o
Irmprovee their themmal and mechanial propemis, while funotion-
alimarion with specilic hydrolymble maolefies can indredse
bicdegradabdiry. Besides, polyurethanes alsa  hawe oxypen
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1  Introduction

Electrochemical analysis of glyphosate using
porous biochar surface corrosive nZVI
nanoparticlest

Aaiya Cureashl® Al Husain Pandth, 5% Arshid Bashir,” Lateef Ahmad Malik®

Taniya Manzoor,” Faheem A_ Sheikh, B Kaniz Fatima® and Zia-ul Hag®

Giyphosate | o hoss honom ety gyoine] & wedely Laed phoephonal e Perbicide for difleert agoou ol
e Dus o i wetleapsasd uns Wepectad Ienicily and el oo SeRccurmuE e, | B s al e
mors el contarmenens foond 0 denkng wosler. Thes demancs ¢ificent ssnong and semoesl of
‘ghyphoude rom contarrnsled seer. Siere. s oepon T the deconton of novel B0 Megiey poroos Deochar
Wl handrsa-yael man (VD renopscloisl (o develop an afloent Sasrachemecs e I the
Iree detechion of gyphosste The B-snlhesced compomte sa1 Momughly characleiesd by vasous
Eie -0l IPe-=arl Pl [Cireguet [he SSCDon MeCrloapnD of I8 COMDOone Maienas sk
e cawiny-lhs ohuches ahd he @whibrl Badng o AN nmopirbees. FTIH and KPS ananfec
corifurnisd - ihe piesince: of orpgEn-rh Tuichondites nd Fell] in 1he composils renomnachyse
B irochermecal anayis trough OV, LS and DY ohmagues lugoecied @ Mcen | endng actssby with
# b of detechon & o @s 013 ppim Furthenrmess, (T cironopolenioinsing +Saponis R ersd
esceliart and supenor wabilty for ong-lerm apoiedion. To gan mare indght Mo The nlesctian
betwesn Qiypnosaie and the compocos maoens, (T csculshon: wees corved out The Fronber
Moiecier Chpita Sudy (PO Mokecuas PBecuoman Posmas (ME ang Denaty of blaas D0
OGS I IhDndse M theslican daily. &N indeease i the DOS. and & Gecrasie h the HOMD-
LMY Band gap by cormterieg nF W maroparacies and sisehar e sesuln et mone facke slsctran
ransier from the composts Dr ecs delscmon of ghphomins &6 a progf of ConCRpl we e
demoriiated tha reas-tere sralee of mil, sppts e and the an-gpnitesied composts shows
PO fEsuite IO giyphosrte et s Th B BTl TRy Fale

degrudation prodoct of mlﬂﬂ.ﬂt, n!dm]'ﬁhmphnmt
i [AMPA], posen iowcity to hamans and affect seme vtal

Thaough atgnophbmphorus pestiddes (0FPs) sach as glyph-
omie were cicnsively used for sgriculnral purposss, their
suspeaed madly presens o significsns chalienge i the
scbe it ific commaumity." " Oy phioasies arc one of the mest widely
uzad herbicides to eontol the growth of weeds, mdenis, and
long grass becanse they hne been considered eco-friendly for
un eaended perod. However, the conslemi usage of glyph-
osate has rsubied in the socumudation of s residoes in water
et godl, wrd some fonderud. This cumulsgon of ghph-
oty Do ralsed sk concerms ower crop eellabilin, and
ecologics] end envimnmentsl beakh! Moreover, tlrpnn_g

Ceheruly of Dober, Mecuibel Srnsge, MG heic Dol ol feadSiwm
L L L IR e S e e, — M

iy o b logy, I o | Emmgpe lulin Ko
ndiz

¥ K s (BN EslsliE S AR
higps e cay bR Bh B inassa e e

M2 | Mo Ao, 2000 § TEETES

organs.* Therdore, the design and the Bbnceton of magnes-
mbly recovemble mmp:lim materials with & meH:l:'Ftu-
peet tis deteal and tvmome 0PFs are highly idesizable,

Scveral methods much as high-performanee liguid chrosma-
ograpby.” capalisry dectrophoreses” ond gas chromsing.
mphy™ have been wed to deteet ghphosie, Desplee thelr
acloctivi by and high scnxibvity, same shortonmings soch ashigh
st mnad -.mplr pu—tqtl.lmﬂltllm theeir wee an 8 I.ur wrale
Ereplrg this in mind, the dewlopment of eleqmochemical
scnsor laas grabbed stention as they offer advantigo in icrema
of 4 low mst, simple mode of operation, grest sensivhity,
spor teiny, and selectiving, ™ It s pdaewarthy 10 mmton here
that ghplossie |8 nol ckstrochemically sctives it become
diffienlt o monitor ghphosate withmut nandifiesdon of dec-
trades. I Chis regand, various maten als soch @8 MO, chil-
tman,® layered dooble hydromodes, gold  mnnoparticles, '
arolifes, ™ CNTe™ and carbon based slecmodes™ were reporoed
in the Hwrsure for the elecrochemic! monimoring  of
lyphosate,
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Recent trends using natural polymeric nanofibers as supports
for enzyme immobilization and catalysis
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A the disciplines of schence, sspecally oechnology, have glven conBinuous
sttention to the ses ol seyne immobillastion. Howeeer, the srcton sigpott
irde by makeiisl schence ntervention deleimnes the performance of immobilised
eneymes. Studics have proven thal nanostructured sipporks can maintain bebier
catalyic performance and mprove immobisBon eficiency, The momt rends in
the applcation of nanofibers wsing retusl polymess for ensyme immobilzation
lie Bemn shdressed in this mview article. A comprehenthe survey sbout the
Immoldlization sirateges and Bwelr chascledsties sre highlighted. The nstursl
pohmirs, cp. chitn chilosan, silk (i, gelatin, cellulose, and ther blends with
ther syniletc polwiers capalie of mmobilitng eneymned B thelr 10 nanofibrous
torm, s discussed. The multple applications of enzymes inmobilbred on ranofibers
n bocatalyss, biotensors, bicfuek, antifoubng, regenerastive medidne, bomoleculs
degradation. stc.: some of fwse are discirssed in this roview article.

KEVWORDS
ey gt i oG, et TErEgEn NG, BTy el e e, nari e, pshym o

1 | INTRODUCTION

Eretymes are bioiogaral catalysis with o high depres of specilidly
This inchudss peoperties of detingdshing betwsan the absirtes
frubmtrale specilichtyl, similer parls of molerailes (reglon spedficty]
aned ppiical ome s [stemespeciici (Adelt of ol 20003 Enclsen &
Soid oy, 2005; Fu & Parales, 2004 Seeger et a1 999; Van Der W
Bl &l 199% Wolssowsks & Synoeiacil, JO0U. Howsver the
inutalslity and nonreusability of enome limit their sppll cations in
wvadaws fidds Enpene mmobiization into & polner malm i o
effective siradegy to prevent these sesiriciioes. R |3 periinest to
menbion Tl the snfyma wihen immobiiged. Soahes 1 mlopis
poinity om the suppont which ookl m thee L desd b be oo ot onal
dhangs of enfyie i oteind Dats e al 20031 Meos of lberae s
indicale that currently, enrymes are immobilized on maorodmios
maberials for differssl spolicafions, such B bioserson,  Basfus

producion, &d drog devery [Gancl-Galan &0 8. D011 Howeser,
immobiiming ancymas on micm wpporis onmes with ondesirahle
besurings sk o4 digorfion of m enrymes configurstion, steric
P, and o w diff ucion rae [Hemessl 81 8l 2003, Hencsfarth,
B overcome these Bxues and have o betler ennyme londing nd
ascalient ¢ REhyDe efiickncy in lanpe-soais procasss, it s mandsioey
i hawe Wgh suface-area-io-wolome rabio scipport. |a this reged,
resani e hiive presenlsd differen] ninsmaledsh & & parieo
cholce of encyme sippodt (P Wang 2004) Thesefore, with the
DivAnCEE N AR TR ARSI e REET s R e
rerendow importance ax wpporty for encyme  inmoblErston
PAoesl @ al. D006 A & Hisain, 307 2; Dianta et af . 2003: Hyson
o gl XA Min & Yoo, 2044; Pord et al, 2047, P Wsng, 2004]
Ol meraions | Aandmalesials have Jiained Shnificant aneo-
o becams of having nowel chamcieristic properties with pactical
mphcations. These manomalsdsls cen b= Tabicaesd inlo o Meent

u k S X0IT Wiey Feriailonis LLLC

oy B et Py oo’ o P T

Becderiowd Deeng. 0IX12037-80



. nanomaterials

by

Artide

Nanotextured CeO:—Sn0; Composite: Efficient Photocatalytic,
Antibacterial, and Energy Storage Fibers
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Abslract [hﬂrrlnlh:h:ﬁuumlinlnﬁnn‘hdperrlﬂ'ﬂ: threat i foman kealth. Bacsemal
arvtishotle Peststance, in particular lowers vt efficecy and o= mortality. The devw lopmment
of nanomatcrials has made it possible b0 sddress ssoes o the bovedical, ecergy stomsge, and
e rovmmantal felde This papser ropors the socorsshul syrithests of Dl —Snlh composite nanotibers
wil an clectrospinming method wsbng polyvocry lonitrile polyme: Scanning and transinission e lecron
TRACTIECPY AsscsmmeTis showed that the average dixmeter of CeOly —Snih manobibers was 170 nm_
Theet mesnilt of et ocataby the deprackation for meethy lene blee dye displapsd enhanond efficemey of
the Celh - 5oy compeonibte. The addifion of Snll o Cell: msulted n the enhancemin? of fhe
ligght absorpdion propemy amnd enciched changs transenission of phototrduoed ehctron-hok dues,
wihiich conarpicunissty. condribuied 1o momenbous pholcacts ity sugmentation. Composite nanofibers
exhibited higher specific capacitance which may be accedibed to the syneTyriem between Colls amd
Sl pariicles in nanalibers. Purthermone, antibacterial sciivity was soreenid agalnst Escherichts (ofi
oy e possstballithes s an ehectrodi material noenergy storage systemns and as 8 visibh-light-sctive
phertocatalbst for e purification of dhemical ard bislogical confaminants, which woald substantally
benefit envimonnsental remediation procemees.

Keywords: Cell —Snlls; ervironmemnital remediation; antimicrobial; photocstalyst; supercapaciion

1. Introduction

{:h'bﬂﬂ].; muﬂmlﬂpﬂﬂuhﬂﬂlﬂmﬁ“prﬁhﬂrhﬂiﬂhgiqmmﬁﬂmﬂn
plaret. Water pollution, among other Brpes of pollution, has a significant negative impact
wm v specios, including sguatsc like. Witer polhotion s due o the dschange of harmiful
onganic chemicals, such is dyes, ackds, and antibiotics, into drimkab ke water bodies, such as
rvers, lakes, and ponds, from fextile, chemacal, and pharmacetical facibitees, n natune, the
muagorty of organic molecules ane Ghrcinogendc. Furtheomons, sater pollution sequentially
causies sl polhation, which has i dinsct or indinect tmpact on daily ving [1,2], Synttatc
color dyes, particulacly these generated during testile washes, combine easily with waler in
comparmm to chemicals and nagents; henee, the combimation of effloents has harandows
potential. As g result industrial effluent must be proaessed prior 1o being disposed of
im the surmoundings [3] Dves ane coloned anomatic ompamic complows that capbomne lght
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Improvisations to electrospinning techniques and ultrasonication process to 5=
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1 | INTRODUCTION

Abstract

The srergement and type of support fes a significant impeda on the effidency of
mmobiirsd enrymes. I-dimensonal Flvous matetak cean be ane of the meost
desable supporis for ensyme mmobdEation. This i due Lo ther high sitlsce wrea
to woluine relio, Internal pomsity, esse of hanting, std bigh mechancsl stabiliby, )
of which allow & Higher eneyme loading, relesse and finally lead to betier catalytic
efficicncy. Forboately, the emrymes can feside imsdde ndividaal nanofibers 1o
remain encapsulated and retsin Bear three-dimenmsional structure, These properties
can protect the mzyme's folersnce agalnst harsh conditions such = pH variations
and bigh temperaiure. and this can probably enhance the enryme's stabllity, This
review aiticle wil diosss U immobilstion of ercymes on swlhelic pobymesd
which are labricied nto namibes by clecrospirming. This bechnique & rapidly
gainmg popularity @ one of the most padicsl ways to fibricste polymes, matal
cuide, and composite mige o nanafibers. As 3 resull, thene b inkerest in wsing
nanofibens to immobilice encrymes. Furthermore, prosent research on eledrospun
nanofibes for enryme immobilization is primardy fmited to the lab w3ie and in-
dumtrial seale s st challanging. The primary fulum mesesech oljectives of this papar
& o investigate e use of dectrospun anofibers for encyme immobilization, which
Inclisdes |ncreasiig yicld Lo trand s bloopicsl products inlo commercial sppllcations
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AL nahoml Beorainhyts wesh Rgh paiiony sno efficency, enTymo
e entified as eflioent. wsle and eco-lriesally Boprocesing sl
stanoas that caitalyme o wice range of martond with exceptional oe-
lscibaby [ Schmid &1 4l 200 1) The snrymes mill dres and sped Rd by
ks them daal candidates for fing chemics! manedactaning, bio-
wenstd Tabicilion poolsin metabolim, potem snahsiy bloe-
wmedation and Tood peodu tion fe.g. dobry. drinkoy, ol eeal, baling
and brewing pooch) @asso & Serban, 201%; C Thang & al, 2016
Haoeswear, the |ndusana usags of enrpmet 31 8 nge ok & Umihed

mopvary from a3 chemicl mactiom. To come pont,  enTymae
Ivmobdiration s a7 eMicien] spproach o sohe Bme shirie oenings
Bandy & lordasn, 200%: Sraldon, 2007) imeoblestion i defined
curtilng i Endyme B suon ot o malix alowing the nberchunge of
mad comprsing oubctrats mokkods co that decirad product con be
feemed seamiessly. 0 olher wonds imeobliEsion Conbers
e @nye makcule Toaolld wippon over which subsirsie miskecule
e lramslered ond cowerted o o produd. ImmoblEation of
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Formulation and Pharmacokinetic Evaluation of Ethyl Cellulose/

HPMC-Based Oral Expandable Sustained Release Dosage of Losartan
Potassium
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Abstract

Prolonged retestion of kossrian pofassiam in the spper gastrmntestinal fruct 15 anbciputed (o increase its ahsorption and
exposare 0/ YP450 ey me sablamilies, undertaking ils comversion to mose potent (10-40 times ) aclive metabolite. losar
tan carbonylic sead (LCA ) Clonsisent with this, bydnony propy| methy e ubose: B4ty | celiulose—basal moved &x pand-
ahie- Alms (EFs} containing Josarian potassium (LP) saitable for redenteon in the stomech were developed. The
films were prepancd by solvent casfing method, USP tvpe 11 dissdution apparaiis (0.1 N HCIL, 37°C, 100 rpm i was used 1o
perform the dissodation testing (dreg relesse, unfolding hehavior, fim inegrity, enpsion, and water apiake) of the films. fn
vive pharmacokinetic studies wer carried oot in rebhits. An HPLC- UV method was used for the quantification of the drug
and iis sctive metaboliie i plasma, These fodded Rims placed insde hand gelatin capsule shells anfolded 1o Toll dimepsions
i dissolation medum and provided susinined drug release throughout 12 b The plasma drug coacenirabon-ime curves
obizined from the in vive stisdses wene used 1o determine pharmucokinetic parimetsrs, such as ares inder the plasma drug
comCEration-1ame curve {ALIC), anea wder s msoment curve (ALIMC ), mean residence ime (IMRT). O T Tine £
and F, in comparizon with that of the markat formulation, Cozaar®. The novel EFs significantly changed t!:n]:lﬂ'mnhmr:
parsmeters of the doug and B sctive metabolite. The apparent elimination mbe constant i) significantly decreased, whik
MRET and slimdnation half- e (1, ) mereased in both cases. The relative osvalabihties IF',H!T both P and E3174 neing
the novel formulation were higher than that of Covamr®.

KEY WORDS cxpandably filims - sustained release - gastroreientive - biosvailsinbkey  pharmacokinetics

INTRODUCTION

Sobd oral dosage lorms are ihe maosi comaenieni forms of
drug admimistrafion, hedasg non-invasye and pabent compi-
ani. However, poor sheorplion through the gastroimiestinal
trect 15 & bmuting factor for Lhe oral adminstration of mamy
drugs. Sustmined drug delivery is 8 techrigue ll'l:qllﬂllj
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adopied 1o pddress this problem (1), Thes: dosage forms
refense drisgs o shwer mikes albowing mon: signiflcant Gme
for shsorpoon through the Gl irsci. Howoever, lor drogs waith
& marmosy phswrpion window (especually in the upper region
ol the Gl such an approach may nol prove et (2), Do
i shorl residence time near the mein shsorption site (e,
the: upper region of GF tract), a large proportion of sdminis
lered dose pets wasted. In soch cases, prodonging the gasiric
residenoe time is an slermative for improving the pharma-
cokinatic profile of drugs, Comventions] sustained relesse
dosape forms do not allow sufficent Eme for this process,
s alfiermative approaches hive been devised Gastronsten-
tive drupg daHvery offers excellent advantages for drugs that
possess a narrow absorplion window in the wpper region of
the G et (3). These reside in ihe siomach for a projonged
penod, release the drog mosmall amounds ai o predeterminad
rale, and aliow for comparsisely man: exce lend ahsorption
of dnags.
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Recent Advances in Silver nanozymes: Concept,
Mechanism, and Applications in Detection

Samya Mishra, Abdalla Abdal hay, Sami ullah Rather, Ravi Mani Tripathi,*

and Faheem A Shelkh™
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' intarest for various appiications. Howeve, thelr appaal i lest in 2
practical satting due to low stability and high preparation expensas. This b5
the primary rezson hahind the flourishing in th ressarch of nanozyme, Le.,
 arficial enzymes, In the past decade. Thalr unkjue physicechemicsl propar.
i maks Uhgen ;m“mﬂ-’ﬂ

In diagnostics and detection, They Mumﬂh'ﬂn
‘overcoms the drawbacks of natural protein-based snrymes. Nanazymes are
mmuqtﬂu-ihu-ﬁ
tial ummﬁmﬂ -
Hﬂﬁﬁhﬂmﬁﬂl‘mﬁhﬂhh*ﬁﬂ
:_“I‘H- nanagy mes in diseass diagnosis, glucoss detection, and

physienchernical  properides et sw
entirely difierent from those of their bulkc
countepana. They have been mploled
vigoenigly for mumercos  applicarions,
induding m mediral amd  nonmedical
fields. However, one munt not reaise it o
b & powel wchnology. a8 s rooie can be
traced centuries ags. For imstance, coppor
and smhrer (Ag) NPz can be dated back o
the 79 cenbary, when the were usel
ghine the ceramic antfacs™ One of the
eaddier aml mwommed comples i the
Lycurpas cup, made by the Romans i the

cumtary using Au-Ag alloy NPe 1o pro-
dury grenish-red coloe™ Been though the
use of NPs coaldd be found in many such
ol werks of liemnare their real potenial

‘Their role in detacting haavy metal lons for environmental

cancer therapy
#hh“m

1. Intreduction

The advent of manotechnaloge has complewdy changed
tha spprack of ecemitfc research and development gipce
manoparticles (NP bhove been pbserced o possess anigue
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wan not compleiely undersinod unl 1999,
when BRihard Fermman defvered  the
el e "Theie's Flenty ol Riam
at the Bomoee An isvimiion i Fnser @
bew Fardd of Physice ™ This roughd in a stream of esceptions]
siudies. and resemrchers were shle o swign guarom sine
gl g the resson for & change of properiies when moving
from bulk o pano megime. Ax things bcame moee and more
precise. manomatrrials began @ find their estense mle o
wathed applicilions. Ome ol the siguificany spplicitons was
their mle a5 smayme mimetics due o thelr ecelleni caabyic
Pproperiies.

The metbolic reactions in our bedy are catalyzed by the
probrin mobecales malled envymes. 11 waa James B Swmner
who, in 192, established the first enzyme, orease, o be a pro-
teim. which wom him s Hobel Prize for this discovery in 1946.™
All the eny o luve been comidersd proein moleculs sver
wincer. Howsmer, due to their high production cosl and rapid
demyvimmation under varable pH zad wepeotune settings, they
have limited their indusirisl spphications ™ Therefore, o need
was [l 1o develop enmymme mimicking maderiads. o pre-
cimely icrmed “ariificn] smaymes® by Robort Bredow ™ These
catalvtically sctive molecules can be anything from pofyvmers
crilmdenving 1o supramoleculs and desdrimen, sbowing
engyme-like acbity™ ™ Hocmily, the decovery of dimnase
likr sciwity of fullerene dervatwes™ W gnd  penwidese: mim-
icking catalysis of Fep0y KPFM enunclited b promiving
carver of MP in the Bold of hkmmimetics. Th imnpsoriamce and
bmad prospect of mnoryme on be undersiond o Fgore 1
Thias shows the increaning number of publications each year
on nancaymes These panorymes howe been moajorly el

& O Wiy WOH el
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A comparative review on silk fibroin nancfibers encasing the silver
nanoparticles as antimicrobial agents for wound healing applications

Rumyzsa Saleem Khan *, Anjum Hamid Rather *, Taha Umair Wani ®, Sami ullsh Radhes ®,
Abdalla Abdal-hay ™ “, Faheem A, Sheikh ™

* Wi renl el B () gl A by, [Bvirerid 0 K dbwis Ral oo, Steagpw 0000, fieee ol Ddafies, b
‘np-_w:_jﬂhu-_untmm kb ITPY. Sl Arib

! Ol Cladearnity of Quemmslonad, Sohsel f Doy, Ovol Manlsh Danrs Firms, 500 Flress el Rlames, (L0 3000 bcwulis
4 gy o Ma vk Frysaeteg Faousy of Fagiaewg G Valey (labeeiry, Dens A1757 R

ARTICELE INFO ABETRACT

Eirymeck
Fbiisa

The develspmicnl of malbisenmd bammiriials e sl demings beidages, Dbl sealdds. =Sie. hai
L)
Fer L i et g

reeetvn] el aliesiios i b lomalcal B=1d 8 g lai (mw pear. The alvancnd jpirogeen L6 chais cagh
prrzing i te (et it o snut biomaerriale mimikieg coraoeSsle saicis (ECMD of lnrsan tiseee, siah as
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ial frr himmedoal pilirstion de 0 i /| mcisling high
bicrrappaithilicy, |ncdegradabiliy, and eficers imflammeiory reachone hmnﬂhﬂ-
twvrrabls mairis i deraperic agesee Flowessy, wmmedified & oonld be oidiael quckly, ovibed e
phohirity, making @ mapproprwte o hickopical spplicetioms, and aecimed ms mamolsal e, lesesng o
spdicaldlity. Iniensive pewarth B going 1w w Esiesst e apatilne o 5P e tedropheds maseral e by
dropiiie. from e filament e flm, shest. and soaflodibe, s =ven from wdft manensl o aper-igd masnad The
ressarrhiers have mnveessd mmiliipie appemscies b0 remodell SF nanollbers o imgrave (e mllinaion of . The
erea ol infregoes b ineviable when ming 5F @ wound beallng dresiog drmeses of aibclad geais bl
P =g Tu cwiet aiictobial propey 1 SF. e me o divet i ey allves
eremprites i une ol the stiabegies Sk oos neieesd e imcrobin ageet o ke bees ueel momer st time
1] + e P d ellvnr in dhe SF mancdibore o mpast anitmcrsbdal properties sod ssprony el
mmpmrative gnalpis The elscomamremyg of 7 naanfibers s e mpotam pareeter toe oeed o b
reewidersd dunng the dabrirabion of slecemaen & naanfibers har e been deouesed. Ferthermors, this revies
sy focvmed on e pTen progress e egrmvising BF mepfider srrlivimg, sdver panoparticles inr sniiben i
wnl wonmed healmg sppdicaiions
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Edk Abewin (2P = v nanewl grosein eboained from e e b
ca= ba rewwnaryind in rariony forme, much a; pelz [ 1], pownlers {3], fbere
1:.--—hr“|4l.ll-p—1h'-nn--_“#=ﬂmﬁg L
hﬂqm:k-mh-:pn-“hlﬂ—‘ i 1 [I.'l-"
vapeles prostheeis [7] and arificist grafer | D] hﬁ.l:—if]hl:u:l.ﬂzﬂ.r
h&mﬂﬁdwﬁm; Being eonnomieal
readily svadshle sl hawing an essy exiraction protocal SF bs used

E-munl abdemit’ [l =t b (FA Sleelhbl.
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wrishely b taeue engineering [11]. Nevenbelesa, the smmadiffed 5F yey
iacks the appropnose mechanical coeneth. |t reacts with the suroosansl-
ngs quickly, we o macepikiisy o micrebial iprasisns ran reduce ie
spplicasions conmegeeetly, f3 modificesions fave becomae mmperachew
balorw widlisiog it = biemedicad apphcaton:

pocacans, bydiogels and csinofiben have been developed 1o aitsin &
eanslled Jdorg selense I Buis view, the dectwegen niaefifers banked
with seiibarerisl Jrugs have cicepoonsl alvantsges soch 5 high
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Overview of printable nanoparticles through inkjet process: Their

application towards medical use
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Ferpuailayy, e forus on e daeo drepraison of nancparnci=s o8 differenn wriste) s Qe popular among i
seacheza, U thin regaiel ks priming B beooie o il sl valilds ool AlBoigh siles wlinkgees bass
Tere drveloged [or drjesilion jarpuscs thesr trchaipuer abr iy . 1uH,p||t|.n-.|.hq.
Eone of teer peeed high wodiage, sk enby wilh parsioe inl purr a kagh o mnfd
isher procwmmg parsmelery are neeenmry . e ronivast, inljer prmémg wean fScieni sechod o dreetly depres
remnpmriies on diFerem curfareg duoe oo ois Smpie work ng sl gusded depoonon. Voresver, dae technegee can
lie et firw largesrale depasitios of nampericles i Gbicar varios devices lekjo printeyg isvalves ihe
#dwﬂmﬁ“h#%hhﬂhﬁui%n
diffrrend mulnirwire. The sl viscoséy sl enfao paiticle inks are reeified o cSeckin
mh*hm.w-ﬂlmmm“mdﬁhmdr-ﬁﬂu_
iwrhom. wslver. praphese, podymer metal, and metal manoparmicles), sl sheir pese-depretion agpliretion: per-
lEimng =h biomedid mee Being o compuies aperaied sechmlqus P guidal deposilion of ssnogarticle ks
mm-mwwwmmmmﬂnﬂnnm-ﬂ

makey By brebmdgque goiie vrnmsle for depealinn dhes i it the appil : particles in

variem ferlde

L. Imtredusticns

The high sspect razio of nsnopartickes rembis in ther enhanred
fesrares, roch s imcresesd fanctenslizstion sbilty [1], opeowsd
antimbrrebial scovicy [2], sise-dependent decmic [3], and eprical
peopereies [4]. Moresver, they previle 8 banidy plasforsm for sleal
thesapessiry [5], eleowanis [0], sad csaalyeir sppliessioss [T]. There
are prusssseisn wev o rymthesies pamenerticles, whicrk broadly Gl
umcles thees estepagies, Lo, chemiesl (2], pliveles]l [F]. and balsgieal
rounes [10] The nonepamices mmtbesised by theve mesheds meart
Sollow iBsedy wiilivy bn Jiffevens Fells oo svad] theds remackable prope-
ciex In hin repard, snifeem deposition of there pamoperticles beronpues

eieeesniensiy speay [11], spray poselysis (1], avesnir Joper depesiian
[12], epuner Jepoaivien [14], spin cosing [T0], polvel lseer {14],

..:-m o
E-mail aukirea tafiremee e, st m GF AL Shetkig,

it Sty 1 00 DR A omee I, 11 01

chemscal bath [1 7], dipcowxting [15] 2nd inkjes princng [ 15]. Morsover,
wemenloer eflorm byee been put forwand o develop and e improviae
these Jepouinng wchniques reguitng o the eficent snd undform
Jdesapnian of nenoparosies

Ins elecrosaacic spray Jeposinien, the Liguid i fed w3 syrinpe, amd
Bigh valinge ls applied between the moasle sl the ubsrare Evensually,
the Bl pens manmineid, resuleing in wery Bne droplem, whish Isser oo aze
depaised on e subatrase sesndiivg in o thin flo forssarion [1 1] Speay
Evrelvai is & single-mep procear in whick nasepsrelss s Davesed by
the pyrolyuic resetsen using als peessure [ar dropler sencenibon [17]. o
meamar layer deposines the rubseraie is exposed po & Saseses precarsas
ol pulsed oo the rraem shiemasely w paodope 3 thin fils [12]. lndhe
exse of spumering dhe panaparnicles soe Jepasited by o bembanimens of
the marpet serface with highly enevgetie parvicles, rembing in a fl=s
deposition [14]. Regasding spin coating, s thin lsyer of maresiel by
deposised via & chemiral resrsion bermeen liguid phase mmesisly ame

Receppesd 10 Anpust J002: Recereed = revimed form |8 S=plember 302 ecepied 17 Sepender 2000
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Regenerated cellulose nanofibers from cellulose acetate: Incorporating
hydroxyapatite (HAp) and silver (Ag) nanoparticles (NPs), as a scaffold for

tissue engineering applications
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Cellalime pasifileim which sie foulisase oo qEs e Theey, can be conlly Tateisssed by post-riraesation of
i3 postsinderiied thitads Cellabens is o Sofefal paljes; H Sijuyy beiss beeosgeihliy, eclluls: Sisiciaag,
ﬂhmyﬂmmmﬂ.lm*wmmm

alhabier de-motplaibon o ogion aimafilci The jomlizs cllules sineflch picricaaly el with kb
ﬂﬂj—'ﬂtwmlﬂqﬂmwmmih} malzetivn of sdwetbed Ag foss on

] panshlon weic chiacicrind for SEM, EDX, TEM, FTIE, asad

hl:l.‘lr_

'ﬂ:-. Hlﬂ.lupqndllmw—h—&-:ﬁﬁ.l'hﬁ
_Mi:-n"m.ﬂ- Jieel in up bygmplklicig
corparitie. s maahed by MTT say & d g o i
el rultgrr reweded thar thee
arfiler geeprck, pod ineremmed

Thmw nancflem ween cyin
ﬁ bl T §TN of the smple sfier
It Lvrmerel 2 pmiidin of riw Sl mmr ol widhin thr zs

of AR & f e of mpatite & = wull

mrmeamrsf rell prrwily, The apnourrabod srtevy of these ranafiser s sssewss| oo € oob (3137) =d §, e,
mgpemng the rienne af de-soetyiaeed ranafiber n menrss wcienal greesh, The degmdannn ssdy bor B0,

0, wmd 60 dayw indwxied degradanen ol The fibem mech i femer = eneymes @ romparsd w degradanon = PR
Thr resredn rersity shar s mnod b prmes seoreogs paieeral o wh @ heed meme snpnsenng beade
thewr anstmarrsheal progernes
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hmmmmmmmmmum
o &0 the mres of (Smee engineering for the sdvancemsst of srafolds
med In varoes implants. In this regard, the divense closses of pobymers.
espoctaliy matural snd synthetic, hove been fabricated io provide &
shost-term siisieton fndem for Encoursging up the ocdl witecheeent,
privih, migration, prolifersibon, difereniaton, aml Ansif, procsis-
Y A0 Gk PRjETETRCE. of e Epairad msswes | -0, However, the
narar pedyney Boe ldosl candidates N CONITEE 10 the oeserpan
wafipids mmated from syschetie polymens [4]. Moreover, the natural
posymmary have tremendoan polential in tieoe engineerng, MeprmeTstive
medicing. drug delivery and strm oell-tmsed resmech [5- 7). Cellufos 15
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ARy SErueEUre] compopssd o @ ool wall in plEnts, s, ooy e,
Imtrigwingly, soma of the bartorsd sruins am melebraisd i pothsoe
0100 men kmiarn @ mdcrobilal celbsiose (49] The esttlsmtion of ool
hubieese has been well-dooementerd for varous sccomglishests In bie
melical schencm. Aming muiiple faoets o ity gpplextbon, ceffulose m

hacture |8 Bose/cartilsge feorniion B accurslely ised
FIELTL, vescwlar civsue recunstraction [ 7], wound hedllsg (071, 90
fusiin controlling membrenes | (4] sad coating mserisl for drag re-
lossing scuffodd [15]: Dee to the reoond odvances in inchoology, the
ooibiner 1 guiridy procesed (o o diverse configemton (e, -
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1. Intreductisn

Bose develepment cepoverarian wnd nepair is 5 cemples process
Ewalving many prewth [aeters anl bisrheayisl pubsranees [1]. Bons is
avascularised harl desur conseicaring part of the dheleton in vercbeaes
el provides soppert sl protectien e bedy argaens snd helpa in the
mwrvement of oeganisws Besides bone sle plyys & oucial mle in
reguiscing pivoal physiolagical fonctioss =g, hemopsiesis minersl
mworzge, homeownais and blesd pH [Z]. Howewsr, due normal Pune-
toning of bone i impsired during severs paums ] by vasioos
pathsiogicyl comdidens, such 51 sricoporodis, soiEonecnosdl, M-
thritie, emeogeneshs imperfecs, nickes, pagers disesse. amd bone
cencer-csugmg bone deteriontion. Thersfore, & merews medical inger-
wencion i3 requars) oo remore (53 fenctening.

Ta date, the mosr pelinbis meana of bone repair are swmgraltiar or
smeatanes allogralung, which invelves the tansier of booe boem oo
wrey of the body or ons parton to e ocher respecovely Howeyve, this
oethed 5 wvaaive and b many limdtcens, including pessible
by a she Jomor sine, hish chances of Isilare. requiring seoansd
nurzery, sl lmised desor sices [ 1] Osher serioss problems asocased

with grafrs se msmiusalogles] rejeenon, islerion, nerve ijury, pals,
e devesss rrsmambseins, Meosly Ll les, cedmivm cobelt siae, pes-
niam eve, st slss used an Alling marerinle in bone defocsn These
sssue Enpesfoce moets] erosbon iefecten, e Adddens'ly, simce the
mrrals posecis greater secehanies piresgeh shese ol the meml Giles
sheock 3 considerable smmma of mechanics! press and dhog bab ghe
iresa-imdored bone fonarian [4]. Odher mearment opoons for boane
ilefecn are peramicy which se the inorganie bloartve maresials
resembling the concdmens of bene, e p . hylmoyapanine. mioalrivs
pheowphaes, cernmlc paemes, s [5] Although chess beoscdve cermmic
maserisls olfer swcelens slremachve for bone repea oswmng w0 thed
bercomputibdleny, Jue o thewr bnstie naare aned sbow Sesradazion, these
camnot provide adeguae swppar ar the defer site. Cancidering the
shore-mencaned facm, newer sategiss have been smplored to over-
rexne chess drawbacks and provils a bemer messs of beoe healomg
Mmmmmm.dm
Fene chemapy, biomimetic scalfalda, e

Ampong che tharspeutic 3pens gosd lar bome regensranen, growth
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Biomedical Applications of Carbon Nanotubes
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Abstract

Carbon farotabeed sre nano-ied oyfindrical chicken wee-Bke Bratyres made of Cafbah soma
Caton ranciubes have Jppicatanns in eAIrondt smeigy Hofags flocUmamagrets Gences
eArcrmEEntal reeredizton and medione 25 well The bomadical sppicatons of carbon nanotubes
can be owed to featares bke |ow tomcny, ron-immunogamoty, Righ nsvo stability and rapd ceil
entry. Carbon nanotubes have a grest prospect in the trestment of diseees through diagnostc 2
rarsincation of thelkEeuts moieCules e g proteir peptides. nuoleis atid. tnags S0 10 varioud
organs Bie the Drain, ingt e, and pancreas. Commonly used methoos to synthesos carban

have many cisadvariages such as operation at high empenature, use of chemical cataiysiz. prolonged
synithiesis time snd inclusion of towc metalbc partices in the final produd requiring additionsl
purfication procezses. In order &0 avoid these sethadcs. various green chemistny-baed symthetc

e brch hred been devised, &g Thade imvolving Interfiial polymeritation. supencritcsl caiban
dicaids Ayt plant ealrall Fttited apnthetiy wates - BEiNted Py Peif, sbe Thil feves will piovids &
thaeough outiook of 1R &00-Areendly SIS o Crhoen RanoTubes Mo med IR ha lteETurs amt
thair beomedcal applications. Besides. thie MoST CoMMORTY LS TPeCTFOSCOPICc Wohnkgues wsed for
tha charscteriation of carhon nanctubtes are also discussed.

Meywowds Carbon ranotubes; komsdical appilcations gresn Dhess natual Cabon precurars
spectrsropy. Tharapeutic Carmers
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Synthesis, characterization, and cell viability of bifunctional
medical-grade polyurethane nanofiber: Functionalization
by bone inducing and bacteria ablating materials
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1 | INTRODUCTION

There is an eviensve pomibility of impnadng characteristios of fihem weed in
mmwh&;mwmhm@mm
in e dymassic growth of sew tcares. The current work euses on the falrica
ton of nanoffbers  incorporaled with dHonom dioode (Ti0g) "=
oateooonductive” and allver (Agl “m selfhesling” nunoparthles (MPs) The
incoeporation of AgMNO; by in sty method not only helped to bnpan
the antbacteris]l sctivity but ol changed (he contsct sngle from 81 = 03 in
the case of pristine ranoffbers o 74 £ (3%, 61 + 037, 50 + 08°, and 39 2+ 11°%,
in the componite scofolds conmining GO0 003, 0,05, mmd 007 M of Ag salm.
The Incubatin n simulsted body floid & 37'C 1o induce minerslization on
nanofiber scaffolds indicated Ca gnd P erystals’ Sonmation, The amntihacterial
activity shoswed shpnificantly more toxicity toward B eoll (83 + 0.9 mum) than
& o (12 = 0.0 mmj, Becompatbility studies using MTT assy on the
pre-osienblasts showed that both Ti0y and Ag NP present in the nanofibers
o non o Lo the bone-like cells Hovwever, results show that a higher oon-
centration of Ag NPs (Lo, 007 M) is oodc o cells prowing. Flaally, all the
resulis suppest that the nannBber scaffoelds have considerable scope for e
bone dssue engiveering materials

EEYWORDS
hiodegmaiabie binombenals, Bomslmedy oollsis, fhes

hand, biomateral should be completdy degradable so
thai sfier ihe scaffold bs fimed, it will eventoally degrade

To dare, scaffolds wisd for hard tsue enginecring have
anirectod enormous attention due 1o their lphtweight
snd mechsnical Momimicry, These undgue strochures of
scaffolds are fbricaied 1o offer Intriguing biocompatihil-
ity and biodegradability.’ On the one hond, biscompati-
bility & an emential charciedsiic thal provdes a
platform for fewer immunol ogical responsé from neutmo-
phils, macrophages. morocytes, snd so on,? On the other

shimultaneoisly, and newly frmed tistue will interchange
the struchure cternally. In sdditon to these attributea, the
designed soaffodds should mimic the naturml extrace lulor
matrix present in the mammalian body, In namne the
extrace (ol er matrix comprises: viscows proecghcans and
afheiive fibmas proteins (<.g. collagen) for the celld’ sur-
fiace hinding, thershy providing a refiable scaffold. ** Typ-
ically, for the prowth of herd tissue, scoffolds should
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Abstract

In iz swidy, sibverdoped natsral mulbery fibers were succassilly cbmined by the dip-coating technigue. Arreys of
maaral consisting of syntheds compounds jorganic as well 35 norganic) are being wilmed o Impar antimidorobial
functiorafity to mxdles Therefore, the current study for the fint tme attermpted to esmblish an imovative dass of
reetilen made up of sber-doped ratiral mulberry fiber. Th fabric will be wilized for the fabdcadon of memicrobial
socks The morphology, physhcochemical snd snobsomnal chemoteristes of Ag-doped mulberry Bbery wers sanned via
X¥-ray diffraction (XRD), scanning slectron microscopy (SEM), electron proba microanalysis, Fourier sansform infrared
spectroscopy (FTIR) and sntibaceerial SEM ia aviderely demorsrated wniform datribution of Ag on muk
barry fibers and the outcome of MRD and FTIR snalyses suthandcated assimilation of Ag in the Ap-doped mubarry
composie. The Ag-dopad mulberry fikers revealed venemble sntibaceria action sgairst representatve bRcterium
E cof, The antbacserial analysis lemd to the conclirion that the Ag-doped mudbarry fibor textile hos an eshanced
bmctaricids] effece owing 1o the smerghim of Ag md mubery compounds. Moreever Ag Iroarted an enti-odor
affect on mulberry fber These datinotve orgunic—inorganic Throus compodite socks wre andmicrobll odor free and
skin and environmant friendly. Thu, chis sudy recommiends the use of Ag-doped mulbarry fibars as 5 future material for
the preparation of durable anthacmrial new generstion socks. These composiee fibers can ako be used ;0 exdle
maperal for dothes such a3 sportweesr and for medical purpeses; for Imtnce, bedoovers in bospital beds, ete

HKoywords
Organic-+morganie composike, mulberry, mnofabric. antimicrobial siber
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Textlles are among the basic necewsitied of e and ure
wied throughow the globe for diverse purpores on &
daily basia. In particular, nowadsys natirl Gber com-
posites huve proven lempling (o the jenile market
therefore, noural fibers have become excesdingly
worthy materials' Natural fibens, such as jute, lenal,
hemp, sisal, £ic., are epestadly being uiilizad as rein-
forcing moterial in polymer milnoss,” Meveribeleas,
princepally, the we of rahernl prodects has appreciably
decreased the environmenial hunden and has Dicilitited
wicile removal, Generully, mulberry tress are culovted
for rear e sillowormss. Coscurrautly, the mulberry bark
is being explonied for paper makmg as wdl & supple-
menls m optical and drug compames and use in fabnc
factorien” On the other hond, thowsonds of molbermy
branches conssting of bass and stalks are smply

“Deparoren of Chamisry, Faosy of Somoe Absia Univerety, Susdl

Anna
Depsrmneim of Minotecheniogy. Usiesr Bty 0f KB Inda
‘Deparonern of Orgame Fassrah sad Bier Engneering, jooniub

Dpartmend of Boaufy brhistry, Chimpwson Uiy, s
‘Dq:-ﬂlr-ﬂ.ﬂlhf-':n,cnl-‘- o Soenge, Princes Moaah i
Aeduirabyman Linsveresy, Rysdh Soud Acbo

Correspareding aumhors

Toumesd Armea, Depuroment of Bosogy, Farry of Somece, Abda
Limrsiny Alala |90 Sad Arbis

Ermad. boncim cluriwsil) ool coem

ME K, Degartrmenit ol Orgarnie Materisl snd Fser Enpineering, | ool
Materm! Unweryey 567 Basbje-duorn, Deckjep ooy, 589 Kom

Ermad it fu e e

Thaseens &idfadres, Dgperiresedt of pnicy, College of 1omnss, Princes
Moursh bint & bhiratyran Uinarsry, Ripdh, | BT, Soudi Aratin
Frad thesshatrr oo stu s



. catalysts

)

Rirmirm

Strategies to Use Nanofiber Scaffolds as Enzyme-Based
Biocatalysts in Tissue Engineering Applications

Taha Umair Wani ', Anjum Hamid Rather ' 7, Rumysa Saleem Khan |, Mushtag A. Beigh |, Mira Park 20,
Bishwoeshwar Pant **0 and Faheem A. Shiikh '=0

A check for
o updates

Citlnye Wany, L Raber, &4 11
Eher:, RS Taigh, MoA Pz, M

P B Skl £ A, Srasme m Us
Myraircy Sexfivids 5 |rayes Rasd
Baesfalrats = Timern Drgrerer ergr
Applestaas Cobalady JI4L T, 230
fuimess ! iy DL TR ] IO

ek o [ S

W gt 2 Wlaperi S0

Mopd L Al 2
Pakellaued: 20 1Y

Pl inbure”s Ml 3TN b 0wl
witth sgand i pesteslicsonal o m
g g g wanTme el
EShora

Copyright © 23 by dw sufizes
Leeeais WONL ol Seritestlail
This articke ® mn Fpos Eows aroc
dumemd et Mo P e
errudctioes of tar Cowrtiv s Crrmeems
Ammilngies 0T BY) bows Oumps /! /
b TR T s 1y
Loy

' Deparineen of Manotechnedogy, Ustversing of Kasbumir, Hrraibal, Srinager TE006 Taene and Kasbmer
Trnlie w et s hodariihos B ersitnet [TLW )
aijusn il s bl r@lusdimanmi versite et (4 TR b nasvsad b schole@hshminany emity nel (RSK L
etk sbhom (MLA R )
Carbiom Compostie Fremgzy Winomatenials Besisch Center, Wossnk Univ erstiy, Wlanpe-Com 55085,
Jonllabmk-cho, Eoma; womberidmins @ osub s ke

¥ Cromspomilence sy e ki or basigpilieoosaib, s kr (8 1), besmni@nokedn m (FA S )

Abstract: Manolilers ape corshdensd wrsatlle mabetials with remarkable potential i Gssuie nmgi-
can be functonallesd wilh specific maoletles b g, antimicroblal nanoparick, cerambcs, oactive
'pmhiru.rﬂ:“nimp!uu:lh:':rmd]prrhrmm. .lrmtllwrm:hhﬂihmﬁu:dh&:md
eryines |l lend cndo nansfibers o bnpant bloomtalyiic activing These nanilibers are capsble of
rnwms ouf the nhl}ll:nlvmlinlnﬂiﬂlpm that are csseniial in tha brnﬂn!pmmnd
tissawr In this review, we emphasbee the wse of bicostaly tic nanofibers in vankeos tssue fegeninidion
nwf:iﬂlinnl. [Huﬂhb_ru: nanofibers can b wsod Erwmnﬂcdrmmmh.ir:ﬁm-ﬂirm,whﬁ:h
pechuces the hindranar for cell migration amd proliferation, henee displaying applications in e Gssue
I'PI]I,IL'.E.. 'IFMII.‘I'&I:I‘*I.II.‘_'{. Thew nanobEwrs !uvrp.'mh.l.] I|:r|1!:h:ﬂ:|u-. Irl.hun:mﬂrnnlr'l:l'l.
madiating osteopenic diffenentiation, biominerabization, and matrs frmation thaoegh diect en-
maﬂ:ﬁr‘l“ﬂ Lhmnlr:rﬂ;rrm: can hmmm:ﬂdmmm tabricabion ot
nanofbers with betier physicochemicnd properties and Hreae regeneration polential.

Hrrln:-cll nmnﬂ.lrrl.'mm mllrinl:i.li'.l.lhnn;H.nﬂ.l:l.l}'nl: e ll:pli'r;u:lrm::ll'l.l:l.armlru

L Introduction

Manafibers can be of synthetic or natural origin,d which ane preferably. fabrica ted
throwgh o technique bermed mming, Electspinning affonds ws 10 nanomakesals
in the Form of mbcre and nanofiters. Nanofibers have attained a preaber place in the feld
o Bissue engimesering and ane the miin focos of curment regenerative medicine owingg bo
their nmarkable otracellulsr matr-memicking funchonal proportses | 1-1] Manofibes
can b functionalized with additional meisties Do impart specific pe in adddition
£ thoar inhement Hssue negenerabive menrt'Iﬂ. [d=iz). Blimusfiber have boen studwed and
sucaessfully ovalumed for different wses becsuse of Uwir watired microstrociune, which
imparts high surfaoe anid, The cnique structorl featomes and the incraased sorface anea
ke volume ratio, contrallable pore size, brmamartic , amd the presence of inter
conneched pones present in ninofibsers sugpest efficint delivery of bioactive compounds
|.|'I!I.I'|.IH|'I namofiber

Manufibers support enzy e immaobilization, which can improve endymes’ perfos
mance by incneasing surface ared, mass trinsfer nsdstance, loading oficincy, and the
possibility of recyeling the enesymes after ctalytic peddomaances. The primary emphasis
after fabrication of nancfibors =0 fag howesaer, has been mainly on impeoving their me
chanmical propertses, cellukir adhesion, and biocompitibility, Mevertheles, anveral studies
have wsed bioactive probeins in nanofibers as mobeties for triggering signaling pathways
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Prospects of Polymeric Nanofibers Loaded with Essential Qils
for Biomedical and Food-Packaging Applications

Anjom Hamid Rather !, Taha Umair Wani !, Rumysa Saleem Khan !, Bishwoshwar Pant 7, Mira Park >*0

and Faheem A. Sheikh b=

47 phieih s

S upeld aiE

Ciligioem Eadiery A 60 W T01-
Kb, LA Pat B Pk, WL ; Sl
EA, Froegocm o Prdysais

S grenie e | s we i Pasnergl

© lii iy RbiFane Bl dted Fraal
Pabaigi Ajmpdcabioe bl | M
B MH 1017 g ok cwg
ik Xy G AT

Acnsiea Lo ¥y
K iitawil Thoilh il

Feraiermal. 12 Ml k)

Asugried ¥ A B
Pbiisted 13 hgard 2121

Pebisber's Note SN s emcial
W g b prmdeiong! chiosa m

2 a | wSi
Tl vy

Coppiight © 201 b B0 iadaes
Lowpms MDY Bewl Sl
This srtich = s e scew astrk
il e e wnee sl
e i Ol CTRETY e
Armiaiiw L BV o Ovepe s
gl L L

aun

U Pepartment of N by, L v ok Wbty Hismathnil,
Srinagzar PN, lamimsi avad Kebanin Imdis, snpum b mid schinl s bespaniromesersim e (A HE L
v imitibha s bwcda Bl dnhissnanh s esitiiet (LW ) russabhen schdsr@h shiminss srsiyeet (REK)
£ Canbeom Compassie: Frorgy Msnsmstenils Eeseur b Cemier, Wiiosuk Uiy sraiby
Wangur-liim 55038, keollabadodio, K bisurp@ling ac be
¥ Uormeporaboor wamermlmirs@eccsab g be (8P e motlacd mbaim FA S

Awrmummme“MWhmnmhmdbgh:amm_
l]‘lmﬂmﬁl Thiz 55 a mmm:-ummmmmmmm. Mant
extracts in the form of essenbisl cils ase good enoogh (o destroy pests and Hght bacherial dections in
ammals andd humana in this review artiche, dithenent cosenitiad eils containing polymenc ranofibers
falrricated by electiospinning are ievicwed. These nanoditors ambaining essential vils have showin
apphications in biomesficel spplications and e food-packaging meierials. This approsch of defbering
esarivilal vl in nenoformaalaticns hes attraciked aomsiderable atieniion in the schenfiic csnemmily
ahum 1os s Jowe P, @ consiclerably ratic of surfaee anes 1o vislume, versatility, and Blghysdd, It s
ohserved that the sesuling masfibers possees antmicroblal, ant-ndflammsatory, s antioddant
propertim Themlon, they can pedhios the we of e synthetic diugs that an wtifesd 6 the
coszpetics, medicine, and foowd ind astries. MWMHWWWMWWL
ooy geny, aned et theweby protecting and preserving the food from oxidative damage Moseover,
thie pamafibers discussed ave introduced with matemiby derived chemicel cormpounds i a controlled
manrer, which stoultareously poonvenis their degradation. The nanotibers baded with ditennt
emseryiial ol demonstrate an abifity fo incnease the shell-lite of varioes food products while using
thern an sckhe packaging makerials.

Keywords clectrospinning, essndisl ofls; food industry; woumd holing: tissue engheeting

1. Introducticn

"y tochemicals ane compoumads that help planis to defend sgasnst microbes, mesects,
plints and then used in the form of plint extracts, ey cin have a Lot of therrpouts
mportance [1=3]. The primary active compounds of the plant extracts mclude anboxidants
and antimicrobiais. However, e antimicrobnal attribotes of pland extracts ane of smaficerd
inderest nowadays [4-6] The uncontrfled and massive whlisation of synthetic compounids,
such as antibiobics i cosmetios, medicine, pharmacentics, mmd the food industry, & caasing
ey ironments] comdems [7-4]. Inferestmgly, plint axtricts have boen langely wsed o el
microbinl mfectoms due Iﬂ-“ﬂi!’ili}larmtlhili’l:p' by it symtho b anhbaobic.esdstont -
fecthors [F0=14] Tha efficient extraction amad delvery of phyio-compounds fe.g,, csseniial
oils) ter patients from medicinal plambs = g great challenge for esssarchers with negand to
paw themn as anbimicrobial The antimicrobanl agunis, .., cssential s, have an
exchesive position o breat vanioos discases. Hewever, the polymer mistrix abio performs &
critical unction in delwermg the same. To scheve s goal, varouws poly mens ane wsd
by provide 8 sustable velacle svsbem to delver casential il These polymers ane used
primurily mﬂu}ﬁmdmhnﬂhdiﬁ:mdmhu{nﬁ._ﬂ-ﬂ_ 1=03, 2.1, amd
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Musy bechnigies bave beon full-Bedped a-delvar bechal proaducts in-
sl the human bady [oe erearing differem dssnlers. The maditonal

Pleai-desivad 1 i.iil.l-n.u-dr&_!r_-‘l:i-l
snelent wimes (oe wesnny warioun Jdisessen ba e en ol compspeeary

mwmmm:nr—tnmm-n
wonersction -3 The sorcomes o medizinaly signifienny herbs ha
Hhhm'lmﬂ.mﬂhﬂﬂmmdﬂ
lar it [45). ® Ly, chese 4 kave alse bee
mﬁ-ﬂmmﬁu—&dmdu—wmﬂ-iqﬁ
of bone, nerve el dhun regenemcion [5 0] Nevesthelesr maniral
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and vaginal mucosa: Current status and future perspectives
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1. Intredlmction

Is recers timmes, mooosal delhvery hus besn explored 0s =0 alter-
maftve metind for svlemic delhvery of dnags with numerous benefits
ﬂﬁwmﬂﬂlﬂwmﬂlmimﬂ
iy dellvery bvalves ihe peficimiion Wi maliple byes of eplibelial
cells ovirlytng & bxse conneceve tissue (oml nasal and veginal muo-
cosal. However, scoamplishad delivery of drigs o miscossl Livers still
pones o slgnificant chalesge Moreover, the femiblity o deltver nat
ondy srmall driy modecoles Dot even so he larpe méddetiles and’of fe-
ooparticles dlongiide evokes 8 grester ultisation. To achieve the o
fective dellvery of drsgs brough e moooal barviers, he bountful
simiegles favotve the develipmest of mpdly-disahiig neteis, s
nomalesials WIth mocem penctiating properties and fibrieation of
chinlleiges o saccesaful entry of the drug molsculs soress the macosal
rissue S vel o be solvesl. For sxsmple the wsler msalulbsilizy of fow
maportant drugs and e compies chemical sructure of Leiest Dioactive
i s pustes oo deralile chialleng e, Dthier comsderstivs (hclude
labamichl sPeis Sach &8 (D ey of motosil surfiees, blood fow
i the mactag, the Bow of Dody Nikds @ e macoasl sSie, e presence

* Chrmespainckng asthar,
B cmbfrmer abe==1m00manh stinm {F A Fhelh)
Tt ol o 0 ) e SN, ] B BT

immm:ﬂmﬁ:mm
sizrintes.

Paolymeric nunofibers have gadned significant sttendion in delvery
of g molicles awing to thelr promiuing progenies; k' esamgle, the
hm-{mmmn-ﬂmﬂmmm
lemiftng o high losding eMciency [epectally in woven mats), The fo-
soifitsery gre mabnly fabracated vie sberrrospinning technsque snd hine
comikletbile spptications For lisue enginesrng, woimd dresing, s
sorn, flleration ald and dnsg delfvery repistions [1-5) Nanoflben =
pharmateuticel reposiiorie have bees evisnsively reseasched In Lhe
el ivery of actbvi drsgs. therapeutic prodeims and geoe delivery [17L 1n
Ehe confext off “nastiEers o drug dsivery naleme”, masy FEviews B
wmilable 12 the current revesich domain [1], ¥ there 15 an exieimive
el b wheover he pobential of namofiher fysiemms m micosal deEvery
Fyabems & B sulsel o drag delivery I geneml This & pasticulasty
i of the ene for appiicability o fsbriceted Mbess 5l diferen
-I'.Eﬂﬂm!l,llﬂh pmuﬂiﬂ:ﬁmﬁwlmm
Burier e tailahed o specific applicalices by changing e cotposiDon
il surfisce modificatios (eg. physioul snd o chemickl grafing of
Rl molecules 1o iackle sane of the diMculiies for delivering dnes
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The Role of ¢, % and Metastable Polymorphs on
Electrospun Polyamide 6/Functionalized Graphene Oxide

Javier Macossay,* Yazmin I. Avila-Vego, Faheem A. Sheikh, Travis Cantu,
Francisco E. Longorig-Rodripuez, Edgar H. Ramirez-Soria, Rigobero C. Advincula,

and José Bonilla-Cruz*

Thi present paper describes the addition of nitraxide-functisnalized gra-
[hena aride [GOFT) Into polyamide & (PAS) micro- and nanafibors, which
ire oltained through sisctrospinning. Scanning sectron microscopy micre-
graphs demonstrats tha presence of fibers. Tensile sting prosenis an
unenpectad and nan-otvious behaviog In which the Young's moduls, tensia
strangth, and elongation simulanscusly and remarkably Increass compared
0 the pristing polymar nanofibers. GOFT Induces the Nydrogen bonding
“mmmmum:mﬂm
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polymorphs (4 and & phases) ¢ 465 of the total crystallinity.
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the unexpectad and shmultansous enhancement of tensile properties.

in 1955 dmt Mylon § presemied differeng
ervatal siructures,™ which are new ideni-
tifse] as the o phase {hermodynamicaliy
preferred) and the yphase, The o crysal
in manadin: and frme hydogen bonds
chaim while the ¥ erystal i also mono-
dimic but the bydrogen bonds  are
esigbiizhel bewesn  pamllel  pleamd
chams™ i & commmon o snCouUnber
both cyualiine phases cominting. bat =
phase cm be byoved ooder proper pro-
cesming condiions. For sample the o
orystal 8 obined fom sclution crysial-
leation or slow cocling from the male
nhlb!h.lLﬂ:rrdlIu:ﬁumdwdhldﬂ
et Imieroonversion of these

Polyamide & (FAG or Hylon &) s a semicrystalline polramide
that man be prooessed inbo Glre, plastics. amd Abers /S it fAode
applications in the auiomotive, fvod packaging, sports, and i=-
tikis isdastries, Fibers of this pobrmer are used in parachuss= %
suiomobiles, and sirrsfi fie corde™T Helmes recogriboed
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phases s sl possible under annealing

o drawing condmens ™ o sdidikon w
thess phases. mesomarphic crysal fnoms [ or 8 phases) have
been ohwerred u:;lnml:lﬂ].ln:lpndl:h:d by MEHX force
field. Although there & dissgrecment in the lieratumne o @
the ecitenie of one of sevefal of these moettable phases it
Is recognized thal inkermesdiare orystal mraciures that pressnt
ntermedists conformations] Fatures hetween he @ of Fons
tals oo™ ™ kentificuion of thess miermediaie polymorphs
is eloire by N-my diffmction patierns and fouriestomafonm
tiifrared spectioscopy (FTIH) speitin becaiss these are simiar
o the maore stable o dnd pphases, and thel Enberomemion
inin ther Lafter struchaores furthor complicates their analysis.

Elnctrospinning is tha sl stsdied Ghor forming techmigee
that produces micso- end nanofibers. [t conaism of placing &
polymer solnlion in & syringe syuipped with & pesdle or @p-
llary mbe anached w & high-power smurce, which gemermes
i Bifgh vohuge differsnice borween the meedle aml o growumded
twrget, waally in the mnge 530 &Y. Az thn polymer sobution i
vjected from the syrings. the elecineal chorges on the pobyrmer
anul the sobvent induce svaporation of the latter, shrmdhanecashy
primirating i charge repalsion thai shongaies and oeubes & tiis
polymer fiber, Fmally. the dry polymer fiber wavels o deposia
om a grounded et F-

Mancitechnology snd the sdoeowiedgrmont that eomller
filmer disiniters offer high aspect ratio and enhamted oechan-
ical properties!™ is the driving force for the biteren @ this
b huxique ™1
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Fabrication of multifunctional cellulose/TiO,/Ag composite
nanofibers scaffold with antibacterial and bioactivity
properties for future tissue engineering applications
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Abstract

In the present waork, a novel strategy was esgiored to fabvicate nanofiber scal-
folde consisting of cellulose ssiimiated with titanium dioxide (Ti0s) and siver
{Ag) nanoparticies (NP5l The concentration of the TiO: MNPs in the composite
wak adjusted fo 100 1.5, and 2.0 wi W with respect o pobymer concentration
userd for fhe dectodplining of colloldal sohitlons. The Tsbricated composite
scalfolls were dispended to abcsllng descetylation uding 005 M MsOH 1o
removie the scebyl groups ln order to pererste pore cdkilose nanofibers con-
taning Ti0h HPs Mofeover, o supment or manofibor  scalfolds with
antibactorial activity, the in situ deposiBon approach of wing Ag NPs was. uti-
lized with sarded molar concentrations of 014, 0,42, and 0.71 M. The physico-
chemical properti=st of the nanofiber wese identified by scanning slectron
microsoopy (SEM], tmnremssion electron microscopy (TEM], Fourler: traniform
Inframed (FTIR} and contact angle meter studies. This demonsdrated the precence
af both TH; and Ag WPs and complele deacstylstion of nanofibers. The
antibacteral efficlenty of the nanollbern was sondiniaed agaimst Eschetichia coll
and Staphylococcus aures, revesling proper In situ depositien of Ag MNP and
confirning the nanofibers are sntibscterial i nalure The bocompatibifty of
the scaffolds wss sccvstomed wsing chicken embryo fbroblasts, which oon-
firmed their potential role to be vaed 23 wound-hesfing, materiah. Furthormane,
the Gbricated scaffolds were subjectod to analysl in simuated body fluid at
FFC o indute minoralization for hiure otseous Hssoe integration Thess
results  indicate  that  fabricated  composite  nanofiber  wsaffolds  with
multiinctional characteristics will have 3 highest potergial a5 3 tuture candidiate
for promaoting new Hewudes ariificlally .
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Reconstructing nanofibers from natural polymers using surface
functionalization approaches for applications in tissue engineering, drug

delivery and biosensing devices
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Pocently, manolibsrs fahriciad Fom amthatic ssd nanes) polymen
Segivn lwr die o sasdifad ik diereil bioet ke malacule, -
apitle agems st by bhsadng, drisy dolivery, flrsion el e
mginiering applications. On one ad, synteic polpmen offer e
pecililiiy of eaaly fabwicaring ibe nanolibam by e echiskgues
e slecimmprinning, howewr, iy bek binkogically tunshle prope tie
1N 2] Hagusfibsers fabriculed iming nateral polyimerd leive § onilges
eanme of srmickirg 1he ologeal niche, bowever, By oo oftes
eonsdered g gold dadand levase of the dfladly s pedeaing
schnigue, imiabllity and weslk machanicsl popeties [3-31 Te
averming thee lsviagials, weise chamtry provides o sadgue salu-
ton o meisdily hese polymen bo e of mechanical s well B e
hiclingieal propandes (5] Thew metbeds imvoke modifying ihe maface
o the maiumnl polymers with dilferent chemicd modetion, boactie
mralec b and i EonEn e [7-9). Montaver, il con e schdead
et By waleg nerdace mmabilization of o rateml polymer over the s

._-.l._.___ o
& omal addrem badesnend imabosto e (FA Sielib,

eyt g 0 1OV A e LB DRI

ppim srchatlc caalflbem (10,11} Bemes oyt polymen o
awdlenl prosmeisg properie e detmapieaieg, teselam, o wids
wwrtly of narurs] polrman are Ismmoebiliesd s e cefeo of (e
eynthete pelymess withmst asspremidng W onglasl spography
12, 15). Sk jiesae wpmemtlos proses aookve e diverie b
chemsical signating nepecis, tw oslls cosincing the biodogoally fune-
Nonslized wathwilc weoiben el @ b enbasosd collapecific
phewiype amd orgactzsiion the sl the mepenetlive  prooss
trisahlefras |14, 15], Badda, thie Inlogically Mol oed reiudfiberi
B the atwolme ahillny o direet anianond ool specifie plenot e
adl a8 ek |o ocpanie s regenerslisn proces [16]
Electrogrinniog has been comddered an 8 weraaiile technique for ihe
Ealteation o pasalilers [17,15]. Dusing ibe laa low docades, thls
ecinque o beon inpreiend 1o shelier s unbgue apgd e o
ke drug delivery, Iosaraing and sisue eaginesring [ 1231} In i
Neld o tiemw englaserny decirospem maii haw ben boormrsial
willy dffemid Biolapen] e (34 amller aem el (5] 1o Ediss
e indo ssteogemic Bresge To ansbils sunsined debioeny of e drag,
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Novel lavender oil and silver nanoparticles simultaneously loaded onto
polyurethane nanofibers for wound-healing applications
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5 yerhetic oy, rmprcially these with biocompueble smd hrﬂ.lipl-l.dh chameterisio, may offer effecthe
al e fives for the tresrment of s=vere woumids and bem injones. [deally, the scaffold material should Ddoce =
little pain == powible, smble quick healing. and direct the grwth of defect free epidenmd cells. The best ma
el widh #ils i scthonality . meh as ool healing drew g, dhaald be by driphilic and be v unisier el
mnd direct comeact with the damaged tissoe In addivion, the el hiomserial should haee some snabe ofenial
properties. In this stady. 2 nove echniqges wan wad o fabrosie compasite slecrogrun womd-dessing ne
fnfiben companl of pdpircthse ey byender of] sl sflver (Agh nanoperticles (NP Aler sl
ameming, the fubrimied nanafibeny were identified] seng venmes techaspes, mebufing swoning cectmn ma.
croscopy (SEM and tmesnksion slecion micscopy {TEMY. An abundance of 4g NPs in the fihers decreas=d
the dmmeter of the filen while inoressed concertatom of the bvender oil increased the dianeter:. Fourer
irmnaiormm in&wnee] (FTH) sl Xoswy difrecteon (00} stucdiem sheny e the presenee ol the lovender all sl Ay
NPy in the fer dresings. The Ag NPy smd lavender oil mpamved the hwopliicty of the nenaShers. snd
enmred the prolifemtion of chicken eminyo Fbnblss oulkered i-wen on thess Bber dresings. The ang-
hacserial efficincy ol the nandiber dewing wen imvestigsnd sing [ coll aned £ srvae, which yie knd sone of
inhibigon of 163 = 08 and &6 = (.5mm nrepecively, mdiesting sxellent bectericidal properies of the
dre=mng. The composig= nano fier dnes gnps hav e grest potential to be weed 25 mefsfmctonal wound drescings
nffening pmrctinn agasat eoiemal agents @ well @ promatag e repeneeration of new teae.

1. Dindroadin g tisn fiben cm be umed i diffsed lebds, bhelodng probactive clal hing
(Gogl & al, 20013}, agdcslnegrs]l matecials (Mercante of al | 20071
madical devica (Flanugan, 000, Klimton sl (Eeslow, 305, -

temiblle imdusry (Sreshals 2 ol 2008)] asd hydeogen prodeiion

Pelpmede molfvas hild v polental 6 e Belds af
wried beallreg (Abrigo & ol Z2614), sntiberierial dressings (fabedi

at sl 2010), biosenmor devices Matlock-Colangsk and Basumnsr,
H12h Alraten echnology (Qin amd Waeg, 3006), oploslecironio
(Wang =i ol, 2009), and drug delbvery systema [ Soll el al. 2014 Yoo
ef ol 200 L Polymede nusolibest are mred n thes felds becmise of
thelr vanoms peoper led tuch o bigh oeface- sen-le-mlome e,
kel chend poToaity, tuiloed fber morphokygy, ability 1o escapaulss
dieg molecules, and the posability of cotomizathn isieg varises
pliyehoochariloal R e al leatlos o japroee s, With e alven ol
culling-adge amd high-througlpar abdcston 1eehsology, polymerio

* Corresponding suthor
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[ Buslisnhes =t al., 20716). From a8 malachnodegy perspert|ve, the main
focin 4 the development of reliable, robist, mad cost-effec e nanoefi-
bes [Liss el al, 2012),

The fabriation of mooffbers smng Sferent poymers can be
mehbived through o wdety of mofan [echakgues. For example, olec-
s i g ( Shaakh e ol 2005, Wanl &) 4l 2007), comtrifagal splnning
(o sl Lo, 2014) preswrbed gymthon (Mahsbngsm md
Edirldighe. 201350, tamplas synthesh (Che o al, 1908), phase =
parallon { Aahmi =1 al, H20%), phese sssanbly (Pl &1 ol 2005), and

Bisceivest ) April 201 % Rersived in sevised foom 31 Jeiy 201% Aceepied 1 August 2019

Available online 0Z Aopus 019
ETESITY O 2009 Feevier IV, AT righis resrved,



F Bacaac Eng 10 2009) 1589208
DeOT hitpsrdod ey TOC 100744 223 5-019-001 74

Jowrmal of Baomie Enpmarrng
Bty wrww sprimser com joumel/ 4335

Recent Progress in the Biological Basis of Remodeling Tissue Regeneration
Using Nanofibers: Role of Mesenchvmal Stem Cells and Biological Molecules
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Orpeniar oo new and snlomited veones in the beomedicad Geld e enpmeenny and repesemive madicme, e elecrospamne
preCesd (s comapdered as 8 verssrie snd the most prefemed rachnigus for e Dbncsion of nasodiben. These milsr-designed panofibsars
provide 3 desirabla and bro-anspired phvniclopcsd niche fo cells for bemer afschement and mbceqnent proliferstion. In Bos review, am
anEmd 1 made b explan e spormnce of varions sopolagical and mafphalegical parsmetess of nanofitesus scaffol: fof =Mirlem
bap-muimnicking. Some sovel approaches (0.7, spproprisss fimcoonabzacion mnd ecraceliubs mamy denved Som decslbwlarizanos) nsl-
ired for berer mimicking and sepemential srows of mpessrating Huines sre slio dacmsed Fusthernore, this seview bighlishey the
pAMERT PATROLEEDS Datevanry for the srmohment. prolifscon snd difarennanon of the mecen: bymeal stem cells for nsves regenarmion
The importance of growth faciors and thesr mole afier inModucinge the electospimme echniques for effcient delivery and thewr rode in the
prelfsrnon of mesenchyemel sem cells m e dffersnt specific lssage iv £, woogenic, chondmoganic, pemropenic snd osteozenic dif-

farenbasion) are discnseed.

Eryword:: slecrommmning, sanofibers, bao-mimacieg, sem celly, biosrmve mokernie:s, mymersms medicms
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1 Inmroduction

Wanotechnology, owing its mberdisciphnary natime
intends to brns remarknble properiies m matenals wsed
for 2 wade range of spphicanon’™] Subsaquently, diverse
types of panomaterials have been prepared for the ap-
plicanon i regensmtive medicine, biomedical and ns-
sue engmecnng moaddition to having mdustmal and
commercial significance’™ . Among the wide range of
the nanomaterzals the nanofibwons scaffolds have been
infensively msed m the vamous felds of tsme eng.
neering™ ] Due to itz high adsptability, electrospmning
15 one of the most commonly used techniques D nano-
fiber production™™ This process is electrostatically
drven m which polymenc solution under the inflience
of high voltaze produces nanofibers™ Moreover. the
vamous parmmeters conirollmg the process of ebectro.
Spinning are easy fo engineer, as per the expenimenal
requarements, e providing the versatility to this tech-
nigue™ ¥ Therefore, the large munber of polymers
{both natural and synthetic) has been fabncated mto the

*Carrespondmy suthor; Fabesm A Shadh
E-mml" fabsemnt ok sdn in

nanofibrous scaffolds, with the advent of tis technique,
Flethora of natural polymers such a3 polyvsacchandes
(g.g., alpinates, chitosan and Invalironic aad), polypep-
tides (e.g. slk fibron gelatin and collagen? ™" and
synthetic polymers {sg. poly(e-caprolactons)l'®=1,
polyfetiylene oxide)"?, poly{vanyl aleabol)™, poly-
wedhanet™!  poly(lactcco-glycolic  acdf*' ! and
polyLlactic acid)™"! have been fibricated andior tai-
lor-mampulated mio fimctional scaffolds in progression
towards regenerative medicme’ .

Advenced technologies medicate that regenerative
medicine comefates with fissne engineerng and regen-
eration potential of the shem cells as distinct sfategies
for nssue repair and bealing process. This has recently
paved a strong potential for advancement m scaffold
demning controlied release systems ond tnilonmade
hmnuhﬁ:n]ﬂfmmthmnfdﬁ:ﬂ‘umnmnﬂl?
damaged tissues’”*** The differentiation potential of the
mesenchymal stem cells into many distinet lneapes
along with the architechore and nanc-topography of
ultra-fine nanofibers has captured the notable attention
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Recont Trends in the Fabrication of Starch Nanolibers:
Electrospinning and Non-clectrospinning Routes and Their

Applications in Biotechnology
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Abstract Ehctrospinning & vemalkle and (he mosl prefared tcchnigee for the fbacation
of punofibens has revolotionoed by opening welimmied avenues in hiomadical fields
Prescmly, the vimmbncous foncbomirsion andior pos-modfication of @-spm moo
fibars with hiomolorules has bemn oyplored, o sove the distinct goals in the aforomes-
toned fichl, Starch ts ome of the mosd abumdani blopolyemems om the canh. Beslde, being
ocompatible md Modegradablz in nature, i e upecedenisd propemies of gelan-
mton and retmgradarion m:mhhmmmnmmhtm
mnpe of applicatioms. Kecping those pmporics m omviderstion, the present article
summariscs the recem expamdlon in the fabricaiion of ihe praiime'modificd sach-
tased compamiz saffokds by clecimapisnng along with thelr poasibie apphicaions
Apart frm decongning chmgue, this review will slso provide the comprehensive
imformation on varkous other tochmaques emplayed in the fabrition of the starch-based
mnofthom Funhamomr, we aonclude with the dhalloages to be avencone s the fabri-
afion of namofibers by the electmspmming techasque nd fonwe pmapects of such-
‘based fabnzated scaffolds for exploration of its applcakioms .
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The destpn and fabricxdion of bimnaterialy for Simlating
s regederaiion b e utimme genl of tione engiosring sl e
et malicine. However, the complealty of v e b osr
besfy remmlers suc artificial e wark the poar et e ey of
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fustartiom mn artificia] shods B del | vering siem coll meguliony signai
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Hydrophilically Modified Poly(Vinylidene Fluoride)
Nanofibers Incorporating Cellulose Acetate Fabricated
by Colloidal Electrospinning for Future
Tissue-Regeneration Applications
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Advanced lechnobogies (e.g., mel-blraing, phase-sep-
aration, seif-ssembly, lemplade-synthesis, and elactm-
spinning techniqoe) am well-auied for the fabrication of
mnofibers | 1—4]. However, associslied technobogy  amd
Imfrastrucinre cos, limits their viahiligy n almasi all the
applications, 1o create smurt materials. The nanofiber are
maindy f(abocaied vin throo difforent lechniques (g
phnsssepanilion,  selFactembly, aml electhmpnning
[1=5]. Among thess aforementioned echriques, the nano-
fibers we popolady fabricated via electrospinmng, while
changing ibe paramecicrs (eg. applicd wliage. necdle
o, Hp-to-col lecior distance, end hamididy ) which & Bows
omtrolhng the Bnal fiber morphology and s ererall pro-
doction [6, 7). The caily tuiable and relatively bow-comi
piirilwdes of thes technique also represent o highly Facile
e for fhe efficent prodoction of nanofibers acrows &
range of polymers and cemnues [B-10). In thes regand
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A facile route to synthesize $-Ga;03 nanoparticles from
y-polymorph through a rapid microwave route and their optical

properties
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F-polymorph form of Ga, 0y nanomaterials is well-racsived for various applica-
tions. However, as the y-Gay0; is difficult to synthesize, less attention has been
paid towards it and its conversion to S-polymorph. 'lhspapermponuhesinye
step synthesis of y-Gu 0, using & microwave-assisted procedure. In this regard,

7-Ga;0; powders are synthesizad in minutes using benzyl slcohol & the sal-
vent using gallium acetylacstone as the précursor. The XRD of the as-prepared
powders Indicates the formation of the y-Ga,0, phase, the very broad peaks
indicative of the small crystallite size as confirrmead by TEM. The y-Ga,0; pawders
were annealed at differant temperatures and the complete phase corversion of
7-Ga, 0, phase 10 £-Ga,0; phase happans at 700 °C. The TEM analysis shows the
crystallite size to be =10 nm for the annealed 5-Gs, 0, phase. The as-prapared
nanopowders show very weak luminescence under excitation and in contrast,
& blue-green emission is observed in case of annealed powders. This confirme
the presented strateqgy a5 having the potential to use §-Ga, 0, nanopowders for
different optostectronic applications.
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1 | INTRODUCTION

New synthesis techniques that enable scientists to per-
form mare experiments within & given time would be
very beneficial to scientific community as well as the RED
enterprise. Microwave-assisted solution-based chemistry,
which makes fast synthesis possible, is such a technigue.” -
Microwave-assistad synthesis (MAS) of inorganic materi-
als i considerad a nascent technology which dramsbeally
reduces reaction times due to the solvent superheating
effect, improving reaction yields, aveiding bypeoducts and
simplifying/shortening reaction procedures for combing-
torial chemistry. Furthemmore, MAS uses a safe heating

© 2004 Vaenramy Acadhermy of Soamcs ard Tedhmclogy and Wiy WO Gmbsi

source that can twrned “on” and “off” instantansously and
can be applied in solvent-fres environment. This often
offers better product quality, sustainability and chemi-
sl yiedd, which i the advantageous compared to tradi-
tional hesting sources.’ Therefore, the MAS technique &
éxpected to play an significant rele in the environmen-
tally friendly “synthetic nanotechnology” of the future.
Microwave-enhanced chemistry is based on the efficient
heating of molecules by two main mechanisms: dipole
rotation and ionéc conduction which has been widely dis-
cussed by several authoes.' ' The microwave technique
greatly contributes to all areas of ynthetic chemistry, par-
ticularly in the fabrication of nanostructures. The fisld of

Weteoer L Chom, J0041-4
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Green Synthesis of Gd(OH); and Eu:Gd(OH); Nanorods: Effect of Reaction
Parameters on Morphology, Crystallinity and Thermal Conversion to
Photoluminescent Oxide Nanorods
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Abstract

Through & grees spproach isang water as 8 sebvent. sasonsds of GdiOH ) mn the dianscees mnge of 1550 nr snd kot varying Som 40 nm o
200 wess syorhesized ot Lo teispenmnanis with high eryseallimity. The ss-pregnsd Gdi0H s nanoreds were chareterized by varions methods
Jike= XBD, TOA, TEM, eix, The effect of resstzon thme. bise nud srfice diuectog pgent op Se erystablnaty sod marphelogy of Gdi 03
ez i leo investigated. Furthe. teouph & winibse e Eo doped GlCGH |y tanoids wete sl prajaind (abowimg & susules micsplobogy
& inboped puwders) il vere snpeabed o usodest ienpevalires b oblain ExGd=0y poviers sl their phololumineseeucs moperts wae
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Design, synthesis, and anticancer evaluation of acetamide
and hydrazine analogues of pyrimidine

Jabeena Khazir'® © | Bilal Ahmad Mir' | Gousia Chashoo® | Tarig Magbool® |
Darren Riley® | Lynne Pilcher®

" Department of Chemistay, Gotverminiond
Do Crliege (T k Pulwems,
Pubicima, lammu and Rakandr, fd
*Deparmnent of Boburny, Sabellie Casqro
Mgl Univeraity of Kk, Kol
Madaii ], Fammian gl Kaghmir, Indis
"Cancer Phanmassiogy Divison,
CHIR-bewflan Enstiiute of Integrative
Mindizine, Jamava, Jamm and Kasbamr,
Ervia

“Dhepuitrnenit ol Natiserkaslogy,
Uemarverainy of Kashmir, Srnsgar, bammi
Wl Basdmir, Il
*Deparsmeni of Chemistry, Univensity of
Proloria, Preiuris, Souih Africa

Abstract

A fbrary of acetamide und hydragine analogues were generalsd on the
pyrimidine ring Herough o moltistep reaction staning from Fnitro-pyrimidine-
4 f-dliol snd pyrimidine-4,4-dinl, respectively. The synthesized analogues wore
servened for (h vitm cytotoxic activity against various human cancer cell lines
like HCT-1 and HT-15 (colon), MCP-Tbreast), PC-3 (prostrate), SP268 (CNS)
using MTT method From the bioassay resulis, i was observed that even
theaugh many of the synihesized derivallves exhiblled o good polency agains
various screened cancer cell lines, compound Ma from the acclamide seres
wa found to show potent antleancer sctivity on ull the tested cancer celf lines
with 105 valoe of 0,368 oo CNS cell line and 1L6sM on HT-21 cell line, and
compound 19 from hydrasine serdes of pyrimidine showed potent activity
againet three tested cancer cell lines with ICs value of 0.7euM on [{T-20 cell
ling, 2.6uM on HCT-15, and 3.2uM on MCF-7 cell line.

1 | INTRODUCTION

With the continwous increase In mortality rale due 1o
cancer, it has gradually become one of the mest compll-
cated diseases that threatens the buman life and &
responsible for an estlmated 9.6 million deaths In 2018 ")
Globally, about one o six deaths 5 doee to cancer
AMlthough there are many effective therspeutic methods
in clinical wse for the control of cancer,™! chemotherapy
alone o in combination with surgery is commonly the
et effichent method for the treatment of cancer, How-
ovar, the use of curmenily available chemotherspewtic
drugs is limited becuusc of their toxic side cffects and
drug resistance.”” Thercfore, over the year, the main
effort in the fekd of medicinal chemistry has been the
kentification of new chemical enttics with special char-
acteristics as effective anticancer molecules from hath
nstural and eynthetic sources, Out of diverss chemical

entities with prowen biological properties, nitrogen-
ocontaindng heterocydic compminds are of great [opor-
tance &8 thelr structursl subundis exist in mary natwral
prodiscti ssch s vitiming, homone, and antiblotics
becanse of which they have engrossed significant atten-
ticrm 1 the Bebd of mediclng) chemisry, 4

Huteroeyelic compoursd pyrimiding occupies o sipnifi-
cant position in the medicinal world because of its diverse
bimirgical properties. It has been identified as an important
pharmacophore interacting with the mmibesis and fanc-
tions af mocleic acids'™ Pyrimidine ring is the building
component of DNA and ENA because derivatives of
pyrimidine exhibit diverse  pharmacological  sctivities
wuch a8 antivire], antimalerial, antimicrobial, anti-iaflam.
mafory, and anticancer* ¥ Among im diverse medicinal
attributes. anticancer activity is most edensively reported.
From the last fewr decades, several chemotherapeutic
agents have been developed from the réprivatizaton of the

J Heterarecir (e 30HEL- 18

wbwiaialina Wbt i o ol | ket

I“mmlﬁ:l ]



1844 Mimd-Frvuney fn Madiciaal Chemizery, 1011, 11, BRa4-1440

A Review on Remdesivir: A Broad-specirum Antiviral Molecule for Possi-

ble COVID=19 Treatment
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Abdract: Sovere souls fewpiralety ndrome conemavinus-d (SARS-LaV.), & movel comnavin
strmin wid the canative sgent of COVI 19 was cancaged i Wolan, Clina, v December 2009 [1]
This pundemic smustan snd magnitmbe of sffering have lal 0 global eon v Bl oun effective
mesiares lor discovery of new spoeific drugs sod vecomes v combai this desdly doease, bn sddinon
Iy mramty initsabives W develop vaccines for poteciive ey against SARN-CoV-2, somg off whick
my ol varioos wlages of dimical thads, roeschon worldwide o carrestly wang mvailablc oomacotnm-
ol ihgrapeutic drups with the potential s combat the dissess ¢ilpesivedy in sther veral mlioctions and
i Delievel that thise antiviral drigs ool S0 &6 & premiskg smmodisss slevnative. Remdesivir
IRV, 6 brosd-specenns anti-viral speat, initiafly developed e tee reanment ol Ebals virus (EBOA)
andd knovem 10 showed pronuesing efficseney an i vivra and i v shadees agamss SARS and MERS
Ay ek, o oy Being invetigeted spisind SARS-CoV-2 O May |, 300, The US. Food
Dineg Admimemtratioon (FIA) granted Ermsrgomcy e Autbariation (EUA) o DY 10 ireal COVID-
1 pustierin [ 2] A e ool puslticenise climicad ks see on-goeng 1o check the adiety snd efficacy of
BOY for il iremiment af COVIDY, Results ol pobilishes] dossblde blingd, sl placeho-gonellal iriad
on KO agminat SARSCoV2 showed thar DV sdenimstraton led o feaee chsocal smprowvement an
sevirn DOV 19 patents compated &7 plaocta. Thes sevies highlights the availahle Enowliadge
sl KOV as @ shesspoute g e coronavimses amd i peechecal sl claical wisls sgaia

CUN I 1,

heywards Coronavirus, COVID- 1%, remdesivir, ibarapeutic molecules, drug re-parpossng itherapeutses

LN TRODUCTTIRN

Cumeyviruses are 8 family of enveloped vises chare-
temered by club like spiloes that project from (heir surfaces
The wond Corona i Latin means halo or crown. These ane
amngle-stranded RNA ponoie thal infocts amimal species anid
higmess |3, 4] The firs comomaveiis was identifbed bn 1537
wiich was respansible fis csaving bronchicis s biads and
identified 0 have the potential to cause devasianng «ffect an
poultry stock [3-T] In hemans, corenovineses wene loer
Mbenbified in 19605 from people with conumon cold [8-9],
Among globally sdeninfied Comaavemises, vanons tepes of
Caronavinises thal have boen identifiod 1o cause infection m
Tnmeiers wre J20E, NLO3, OC43, HEUL, However, the aclion
whout Cononavimes changed wath the discovery af two new
strmine ol Coronavires (hel caused the outhivak of SARS
{hevere Acute Hespiratosy Syndrme) pandemic in 3003 and

*Adkdress commpipenis i (s sl st th Deparsment of Rolany, Keegl
Casp, Linrvorsiry of Kasbmir {epld), MoK, nlis:
Tk [+ |08 | E248 T Formil: movetelell 3 el com

MERS (Middle Eastern Bespuratory Syndvonse) i 2002 with
death rates greader than 10% and 35% respectively. Hoth
thewe siimns of Comnavireses sie belicved (o have emerged
femm native st populatsons, and were trarsmuited through an
micrmediate bost G amars | 10-15]

In Degember 20010 o novel strain of Coronayinss
SARS-CoW-2 wis seported 16 have emerged Trom Wislhos,
China's Hubei Provinge belomping to the same family of
wirmses that comsed SARS snd MERS an well @ the other 4
kiiman Corongvimises |16, §7] Evidenss suppors thai the
el Comamavings SARS-CoV-2 also ongmated from bais
[VB] The illness cmised by SARS-LCoVW-l was tenmed a8
COVID-19 by the WIKY, the acronym derives) from Corpna-
wirms discase 2009, Since sta outhreak, it has now sprend 10
meatly whole woild leadmg b miections in millions of poo-
ple globally and beading e nearly halfl 3 mellion deaths,
WHO reaponded affically by declansg COVID-IY @ a
global on Muerch 11, 2020 [19, 20]. The cases of
COVID=1% have been reported almost in #ll continents of the
world. As of Jan 2021, over &3 milbion cases have been re-
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Clinical relevance of biomarkers,
new therapeutic approaches,
and role of post-translational
modifications in the
pathogenesis of Alzheimer's
disease
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Mrheimer's disease (AD & 8 reurodogeneratve ditorder that caises
progiasive Dai of coghithee functiond like thanking, memody, fEestnhing
bahavioral abilities, and social shills thus affecting the abiity of 3 parson 1o
parform nonmal daly unclions independenlly. There B no delrillve cule
for thit disesse, and treatrent options avalable for the masagement of
the disease ame not very eflective sz well. Based on hisiopathology, AD s
characierized by tha accumulation of insoluble deposits of amyloid beta (Aa)
plagues and neurafibrilasy taagles (NFTEl. Although severs] motecular events
coniribule 1o the farmation of these insoluble depasite, the abermant post-
trarslational modifications (PTMe) of AD-related proteins llike APP, AL, fau,
and BACEL] are also known to be ivobved in the onael and progression
of this disease However, sarly diagnosis of the dissass as well as the
developmient af effective therapeutic approaches s impeded by [ach of proped
clinienl bismarkern, irn tha review, W surmmariied the curmend status snd
clinlcal relevance of blomarkers from cerebrospinal fluid (C5F], blood and



L b B (2024 | b0

Comtenin vty avellable 8 5 cocetime

Life Sciences

Joirnial hamegege: sersclimy i sswcomdoorin B fasck:

ELSEVIER

Oral delivery of aescin-loaded gelatin nanoparticles ameliorates carbon
tetrachloride-induced hepatotoxicity in Wistar rats
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Liver b & vital crgan. W involves cruclaly In the Resction of detard-
ficwtion, digesrinn, and metbolise which are essential  survive, Hver
dysfunction can have major health daks eod maybe cven lead 1o mor-
wmliny. Comirarily, idiosyneratie lives damege comparsl with drug-
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Repurposing of Plant-based Antiviral Molecules for the Treatment of

COVID-19
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Absirsol: COVID-19, @emening from SARS-CoVeX, posss a fsmwidlable threat s glibal
heaftheare, with o smaggering 77 miltion confirmed cases and &9 067 deaths recorded 1l Docem-
i 24, 2023, Given the shaones of specific drugs for iy viral infoction, the exploathon of vl
d!ﬂmmm“ High-thrmighput technologies are setively engaged in

drug dmcovery, and there is s peallel effan e gupse plan-bosed solecule with eshided
tivinl In this confext, the review delves indo the potential of plany-
‘hexed folle remadies and existing malscules. These aubstances have showoesed substemial viml

ARTICLE HISTONY

Rovind B B SAES intsibilsam tn drverse i v, én eilicn, and i uie studies, pariculsry spas crthesd vird proein
Az by (11 18 mchading SARS-CaV-1. The fndings posiison thise plani-based modecules s promising

largeis,
e mmtiviral drug candidaies for the swifl advancement of tresteents for COVID- 19, 1t is noteworthy
Aty s Wramdmlidn®  that the inhereot sitribaies of e plam-based molecudes. sach sa their meberal origin, potency,
safiety, amd cod=effectivenes, comtnbule i their sppeal s lead candidaies. The peview advegales
fior furthes explorstion deough eomprebensive ds vivo sudies conduciad on anissl eodely, em-
phesizing the potential of plant-based compounds 1o help in the crgeing quest w0 develop effiec-

tine mniEvirals agnins COVID-19,

Keywarde Medicinal planty, Drag moleceles, $ARS-CoV'=2, Plant=bosed antviraly, COVID=19, Middle Fastern Respratony

Syndrome (MERS)L

L INTRODLCTION

WViruses porpoiually pose & et 1o homenity, comsing
rumerous woridwide diseases [| | Coronaviruses, charmctsr-
teod by their envoloped, mon
simend RNA simocture and crownelike spikes, belong o the

*Adddrem correpomslenes W theso suthons o the Depatment of Botany,
fm Bai Colege, Usivenity of Defhi, Dethl 100007, s

licw aind

[ntin; Pmmil: trrvarsifonk. sda in (T, of

Morh Carrgun, Universiry of Kakemir, LRE 1eIley
[ndia; F-muml bilal mergeok sy (BA, Mir), Department of Bosay,
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E-mmll poerlesififvebon coin (LA Peer)
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family Coronavirdec, exhibiting o gerome ame of 27232 Kb
[Z]. Among the seven idendified buman coronavimuscs
(HCoVs), strains like 129E, NLO3, OC43, and HELL npi-
cally induce mild miections like the common cold [2].
Hovwewer, srvere oulbreaks like the 2012 Middle Edstam

Syndrome (MERS) in Soudi Arabis and the
20013 Severe Acute Respimsiory Syndrome (SARS) pendens-
it in China's Giusndong province resulted in death rates ex=
ceedding 10%% and 15%, respoctively [3-T), MERS-CoV' and
SARS-CoV, orginating from native hat populations and
sproad through intormediate hoats, camsed these deadly oui=
breaks [B-10]. ln December 201%, & sovel cornEvimus
sirmin, SARS-CoVal, appesred in Wuban, Hubei Province,
that was termed as coronavirus disease 3009 (COYID-19)
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