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ABSTRACT: Fibrillation of a~;lold ~eta \NJ)1i~ :ili:,,~;;;~~~\1ln -·""-"+..., .... -----
the amyloid neurotoxicity proc~ss 'that indu~esi chain •oftoxic' ~vents N Mi~ ,;, 
including oxidative stress, 2~pase a~tivation;• ,poly(~P-ribose) ~O---+ :99 T ' ·= ....,.._...,_ 
polymerase cleavage, and mitochondrial dysfunction,.resultin'g •in ,.._ fl!lf- ·4S-

"'~' I \,. ,. •.s-s 
neuronal loss and memory ?e~e. manifesting ~ pinical dellJi~ti,a in •■ -.., .. ;_ . lil--------
humans. Herein, W! report tht; development of,a n9ve!,:biologicaP,y . t ......... · 
actihi·ve supramolecul~ probe, INH~ and:a~ieve f\inctionij, nan.o- ~.' .-:---._~ ..-.,.. 
arc. ·tectures via a self-~emb_ly process such that' ~t~ong fi~;.rs .are ~ .... ...,, ,....-
achieved spontaneously. With specifically·dec~rated functional groups ~~~- . ~-... ~~;, 
on INHQsuch ~-imid,a~ole, hydroxyquinoline, hydrppho~ic,ch,ain~ ~.;.~ ·--
and hydroxyq~oljn~ molecules, these ultralong•~bers.,C0!1SSembled ____. 
efficienµy w1th tape ,A/{ oligom~rs and m~tigated tlir. a.~~ojd-~~~'f:.P ,J?eurotoxicity by blocking'the aforementioned biochemical 
events leading to ne~onal damage in mice. These f\ili'ctional ~l~~ong"'; ~ifie;:_i,¥ Fibers• morphologically resemble the amyloid fibers 
and provide a higher surface area of interaction.t~at impr~ve,s i~fcl.~aiaqcf1,a~ility,,.against the KfJ aggregates. The efficacy of this 
:1ovel INHQ1!1olecule was asc~rtained by its high abilii tp' ifi!era~,t:.m.t~JN!.'11~U;over, this injectable, ultralong INHQfunctional 
artificial .fiber ¥translocates through the blood-brain b~ierian? ~uc~essf@y ~ttenuates the amyloid-triggered neuronal damage and 

pyknosis in the,.cerebral cortex of wild-type mo,u~~- l!,tilizipg_vario?s,spectrosco_pic techniques, morphology analysis, and in vitro, in 
silico, and in vivo .studies, these ultralong INHQfipers arf proven to:hold )great promise for treating neurological disorders at all 
stages with a potential to replace the' existing medications, reduce CO.!Dplicatio'its .in the brain, and eradicate the amyloid-triggered 
neurotoxicity _implicated· in numerous disorde,:s in ~uman through·a rare syne,rgistic mechanism . 

.KEYWORDS: amyloi~ inhibit51r, blood-brain .b~~rier permeability, arfi.fici~l fiber/ neuroto."(icity, neuronal damage 
___ ..._..-~~...a...-.~ - ..,.._ • ----.....~~-.......t.. 

■ INTRODUCTION 

Alzheimer's disease (AD) is a fatal age-related neuro­
degenerative disorder that results in irreversible memory 
decline and behavioral changes in humans. Post-mortem 
analysis of the AD brain reveals that the extracellular AP 
aggregates and neurofibrillary tangles are the major hallmark of 
AD.1 According to the amyloid cascade hypothesis, the 
imbalance between the AP catabolism and anabolism leads 
to an enhanced amount of the A.fl aggregates that initiate a 
chain of neurochemical events resulting in neuronal death 
manifesting as clinical dementia.2

'
3 Recent reports reveal that 

the metastable, soluble A.fl oligomers are the most neurotoxic 
species and play a key role in neuronal damage.

4
'
5 The P· 

enriched oligomers produce high level of oxidative stress 
inducing mitochondrial dysfunction.6 As mitochondria operate 
a wide range of cellular processes like metabolism and energy 
production, the consequence of the mitochondrial dysfunction 
can be devastating. In addition, the defensive mechanism of the 
mitochondria against oxidative stress and protein misfolding 
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could further accelerate the progression of AD.7 Further, the 
role of poly(ADP-ribose) polymerase (PARP) has been 
strongly implicated in mitochondrial dysfunction. A recent 
report reveals that P ARP induces mitochondrial apoptosis by 
releasing the apoptosis-inducing factor (AIF) to cause 
depolarization in mitochondrial membrane potential (MMP). 
Several therapeutic materials including peptides, engineered 
nanoparticles, functionalized polymers, and most recently 
monoclonal antibodies have exhibited appreciable degree of 
anti-Alzheimer's activities.8-

13 However, most of these 
amyloid-targeting therapeutic material have proven to be 
inefficient and failed in the different phases of clinical trial. H 

15 

Received: July 25, 2023 
Accepted: September 15, 2023 
Published: September 28, 2023 

I • 

o·r. Anil Ch. Das 
Eastern Karbi Ang\ong Co\\ega 

Sarillaian, Katbi Ang\cng ~ 



,cot_ 

Jo11n111l of Molcc11lur Stntctm-e 1300 (202'1) 137227 

"~\)~'{ : 
cO~ ~ 

Contents lists available at SclettC'~DltC!cl 

Journal of Molecular Structure 

ELSEVIER journal homepage: www.elsevler.corn/looate/molstr 

A novel route to fabricate ZnO nanoparticles using Xanthium indicum 
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1. Introduction 

ABSTRACT 

Fabrication of nanoparticles using green synthetic route is always preferred over conventional chemical route 
owing to reduced toxicity issue required in biomedical application. In fact, it will also develop ecofriendly and 
cost-effective materials. Generally, a suitable plant leaf extract is applied for this purpose to act as reducing and 
stabilization agents during green nanoparticle synthesis which offers ease of biomolecule conjugation. Here, we 
attempted to synthesize Zinc oxide (ZnO) nanoparticles using ethanolic leaf extract of Xanthium indicum plant for 
the first time. The plant is available only in North-East India and has been utilized in different traditional bi~ 
logical practices. So, it might have a great probable phannaceutical prospect that is yet to explore. The developed 
ZnO nanopartlcles were characterized with different techniques like DLS, TEM, FI1R, UV-V'is and XRD. 
Furthennore, they were employed to explore the antioxidant, antimicrobial, antifungal, cytotoxicity, and ph~ 
tocatalytic activities. The green synthesized ZnO (GZnO) nanoparticles were compared with conventional 
chemically synthesized ZnO nanoparticles in all the activities and the effectiveness could be seen for the green 
synthesized nanoparticles. As a result, the work reveals the use of unexplored X indicwn plant leaf extract for the 
fabrication of nanoparticles and sets up the avenue for further study based on our findings. 

Nanobiotechnology is an emerging branch of science initiating a 
revolutionary change in every branch of science. Nanotechnology plays 
with the nanoparticles (NPs) which are the atomic or molecular aggre­
gates having the size less than 100 run [1 J. Because of their character­
istic and fascinating properties over its bulk counterparts, it has been 
utilized in various applications including biomedical and agriculture 
fields [2]. To name a few, nanoparticles originated from carbon sources 
have been extensively studied in such applications like drug delivery, 
sensing, toxin removal and nano-bio interaction [3-7]. Further, metal 
nanoparticles, integrating with a tailored functional characteristic like 
gold nanoparticles (AuNP), zinc oxide nanoparticles (ZnO NPs) etc., 

explore a precious pioneer for rational design of different nano systems 
for their advantageous properties and applications [8,9]. Among them, 
particularly, ZnO NPs serve a promising role in biological field appli­
cation including in antibacterial field. Potentiality of ZnO NPs to pro­
duce reactive oxygen species (ROS) in the biological systems helps to use 
it as an apoptotic, antibacterial and antifungal agents. Because of the 
cost effectiveness and environment friendly prospects, the ZnO NPs 
attract remarkable attention from the nanobiotechnologists towards its 
use in biomedical and agricultural fields [10]. The inorganic nano­
materials are found to have smart properties because of its high surface 
area which helps them to enter inside the cells via pores of plasma 
membrane proteins at nano-size inducing altered biological properties 
like ROS (reactive oxygen species) production or other molecular 
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Abstract 
This research investigates the excimerisation of acriflavine dye in ethylene glycol and glycerol solvents. Acriflavine, a 

member of the acridine dye family, exhibits unique fluorescence properties with applications in various fields, including 

cellular nucleus observation, nucleic acid analysis, and dye laser active media etc. The study explores the impact of solvent 

and concentration on acriflavine's emission properties, with a focus on excimer formation, which can influence its suitability 

as a dye laser active medium. UV-Visible absorption spectroscopy reveals concentration-dependent absorption profiles, with 

distinctive monomer bands. Steady-state fluorescence studies demonstrate the emergence of red-shifted excimer fluorescence 

bands as concentrations increase in both solvents. Temperature-dependent fluorescence studies reveal the dynamics of exci­

mer formation, suggesting dynamic diffusion as the excimerisation mechanism. Time-resolved fluorescence spectroscopy 

confirms the singlet character of both monomer and excimer states, providing insights into the excimerisation process. Critical 

concentration values are determined, representing the equilibrium between monomeric and excimeric forms. The study also 

explores pH-induced spectral shifts, highlighting the influence of acidity on fluorescence properties. Overall, this research 

deepens our understanding of acriflavine's excimerisation in ethylene glycol and glycerol, offering insights that can enhance 

its diverse applications, especially in laser technologies. 

Keywords Aggregation • Excimer • Monomer • Fluorescence • Acriflavine • Diffusion-controlled • Dye-laser 

Introduction 

The photophysical characteristics of dye molecules in differ­
ent solvent environments and their interactions with solvents 
are critical considerations for potential applications [1]. Flu­
orescence spectroscopy has historically served as a power­
ful tool for investigating and interpreting the photophysical 
features resulting from dye-solvent interactions into practical 
applications. Among fluorescent dyes, acriflavine, a mem­
ber of the acridine family, has garnered significant global 
interest due to its unique fluorescence properties. It finds 
applications in diverse fields such as fluorescence-based 
cellular nucleus observation [2], analysis of nucleic acid 
structures [3], functioning as an active medium in laser dyes 
[4], and catalyzing various intermolecular electron transfer 
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1 Department of Physics, Gaubati University, 
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Published online: 08 April 2024 

processes [5]. Acriflavine's high-emission yield qualifies it 
for use as a photosensitizer [6], a fluorescent probe, and a 
donor/acceptor agent in Forster resonance energy transfer 
(FRET) processes for efficient sensing [7-9]. 

Since 1966, when organic compound-based emissions 
for lasers were introduced [10], the search for effective 
luminescent organic compounds has become prominent. 
Among these, organic dyes stand out due to their robust 
luminescence and conjugated 1t-bond structures [11]. Their 
broad emission bands facilitate wavelength tuning within 
the emission range [ 12], which can be further influenced by 
varying dye concentration and solvent choice when used in 
laser applications [ 13]. Adjusting dye concentration in spe­
cific solvents can lead to dye molecule aggregation, form­
ing dimers or excimers in the solvent, potentially affecting 
emission wavelengths [14]. Commonly used organic dyes 
for dye lasers include coumarin, xanthene, and pyrrome­
thene [ 15]. Acriflavine, a high quantum yield acridine dye, 
has also been explored as a dye laser active medium [2]. 
Effective laser emissions from organic dyes rely on their 
dissolution in appropriate solvents, such as water, alcohol, 
ethylene glycol, and glycerol [ 16] etc. Thus, investigating 
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Highlights 

• PVDF/Ti3C2 me1nbrane was prepared via electrospinning method. 

• W03·H20 MFs was hydrothermally integrated to prepare 

PVDF/Ti3C2/W03-H20 mmgosite 1nen1brane. 
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