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Early diag of Alzheimer’s di: (AD)andpanumﬁcm(PC)areaudaﬂythzmof
pmgnodsseddng@cmingaﬂsvhgofhmmﬁv&hmthvaﬁgaﬁmmmﬂﬁoﬂldﬂi@
mmiakhﬁngﬁghsdxﬁﬁwtowmtkﬂnd@uﬁmmmmﬁomﬂnbendqﬁmmmk
explored to investigate the selective adsorption of pristine and metal-doped p12-borophene towards the volatile
organic ds (VOCs), d to AD or PC and well-known to exist in the exhaled breath of pati Six
VOCs were considered in our study; namely, (i) Three AD VOCs: 2,3-Dimethylheptane (2,3-DMH), Butylatehy-
droxytoluene (BHT), and Pivalic Acid (PVA); and (ii) Three PC VOCs: 2-pentanone (2p-none), 4-ethyl-
1-2dimethyl benzene (4E-1,2-DMB), and n-nonanol (n-nonal). Pristine p12-borophene demonstrated selective
adsorptionstowardsthesixVOCscomparedtotheinmﬂe:insairmoleculumz.obmz.uzo)wﬁha&apﬁm
energies at order [-0.85, -0.45] eV compared to [-0.20, -0.10], respectively. To enhance further the adsorption
emgiesofVOCsandmmequmﬂyﬂzsdecﬁﬁty,ﬁ:eunbedmenloﬁmazlammhﬂzmnpudm-
borophene layer has been explored. 1t is found that small-sized atoms such as alkali metal (Li) can be stably
accommodated and yield largedipolemomammenhamethevanduWaakinmcﬁmstmm
single-atom catalyst (SAC) of Li, the adsorption energies with VOCs were enhanced to become of magnitudes at
order of 1.0 — 1.6 eV. While the magnetic state was maintained robust paramagnetic, the strong interactions with
VOCs affected the recovery time to become huge. The SAC-Li doped p12-borophene can be proposed as candidate
material for a platform of disposable nano biosensor with high sensor response to detect AD and PC biomarkers
and consequently to contribute to the early diagnosis of these hazardous diseases.
PACS Numbers: 31.15.E-, 68.43.-h, 68.43.Fg, 82.33.Pt, 87.15.Aa, 87.15.Kg, 87.19.Xx, 87.19.xj

responses towards gas molecules ranging from small-sized toxic air
molecules [6] to large-sized volatile organic compounds (VOCs) mole-
cules [7], related to cancer diseases. Nevertheless, challenges such as the
lack of bandgap and other requirements motivated researchers to

1. Introduction

The discovery of two-dimensional (2D) nanomaterials, characterized
by atomic-size monolayer, has revolutionized fundamental nanoscience

and nanotechnology. Specifically, the birth of a new field of 2D mate-
ﬂalsisamibmedmbtmhhroughsynthcsisomephmebyGeimand
Novoselov [1]. Graphene is characterized by its remarkable mechanical
mnsﬁ,demankmobﬂity,mdmﬂmalpmperﬁeslzl,whichhave
.wmmm'sappﬁmﬁonsspmnedbmad
mmofappﬂmﬁmsmsingﬁ'omelemonia[ﬂmmystomge

14],mdmsmsia3[5].lnthemlmofmom,
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explore other 2D materials beyond graphene such as silicene, germa-
nene, borophene, transition-metal dichalcogenides (TMDs), MXenes,
and MOFs [8-15].

Amongst the recently developed 2D materials, borophene has
emerged and quickly gained high popularity as possessing unique
properties such as cohesive structure [16], excellent mechanical
strength [17], high conductivity [18], biocompatibility [19], and po-
tential for tuneable thermal, electronic, optical, magnetic,

, College of Science, UAE University, P.0. Box 15551, Al-Ain, United Arab Emiraes.



Research Article Devi A et al: Graphene-Graphullerene Heterostruc ture: & Hovel Moteriol for

Graphene-Graphullerene Heterostr ucture: A

Novel

High-Performance ( apacitors
Anjna Devi'®, Satish Kumar®?, Arun Kumar’

Government Degree College Baroh, K angra- 176054, Himachal Pradesh, India

Government Degree College Bilaspur, Bilaspur- 174001, Himachal Pradesh, India

Abstract

Keywords: DFT

ctronic Band Structure

view (02 Feb wepted (] March 2025

propert
and a2 DZP b

oplied. Geom

it to form a

nond, fulle

i pora
allotropes exhibit 2

diamond 15 known

while graphite

ctrical conductivity.

High Performance

aterial for




' RESEARCH ARTICLES
ot~ - 4

The biofabrication of silver nanoparticles from Artemisia maritima
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Abstract B

The presented rescarch work encompasses outcomes from different methods performed 10 assess the Mouctine ﬂ%
ties of acrial pans of {rtemisia maritima and the biogenic synthesis of sifver nanoparticles Pioactive properties of |
parts were sereenad i terms of phytochemical components (total phenols, flavonmds, tanmn contenss (TPC. T’FC
TTCL and GOMS analysis), enzyme inhibitory potential (a-amy lase). FTIR (Fourier Transform Infrared). antiox
and antimicrobial actnvities. Biofabricated silver nanoparticles were characterized by UV-Vis specirascopy. FTIR.
FESEM. EDNX. and HRTEM. their antionidant and antimicrobial potentials were also assessed. Plans material after ¢f

ton demonstrated a higher percentage vield in methahol solvent than in acetone.
phenols. flavonoids. and tannins, However. between both extracts, the acetone extract revealed 3 higher ™o
indicated a-santonin, 1.3.6.10-cyclotersy

On the ather hand. methanol extract disclosed higher TFC. GCMS m!ym
inhibition potential with 1C , values of 4
S A oy 5 m o

tetracnc. 3.7.11-trimethy I 14-( 1 -methylethy])-. [S-(E. Z.E. E)] and
percentage arca in both solvents. Plant extracts also reportéd a-amylase

mL (acetone) and 13.32 mg mL (methanol). After characterization. the
different functional groups (FTIR). almost spherical shapes (FESEM.

Nanoparticles also exhibited antioxidant and antimicrobial acti Jries.

o the therapy of numerous ailments. Over the past
novel drugs like taxol, quinine, digitoxin, atro-

ine. reserpine. etc. have also been isolated from
in et al. 1993). Suntar (2020) has {abu- 1
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Effect of Ni and Dy co-doping on the structural, electri Y
dielectric properties of Strontium Y-type hexaferrite " M,L )
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Abstract
Strontiem Y-tpe henatermites, ofien referred o as Sr-CosY hevalernites, are widely consdered for the microwase
appixations. The current study Jescribes the synthesis of Ni and Dy-doped St Y-type hexagonal femites 1e
Se2 Dy CoNLFe, - 00 (0= 0-003 and v = 0-0.11 by unlising the sol-gel (SGy process The hexafertite powders werd
wntered for 4R at 1150 °C 1o chminate impurnties and moisture. The room temperature (RT) DC ressstivity () of the
heratermites mcreases as the temperature and the Ni /Dy content increase. This shows the semonducting nature
Si-Co-Y henaterrites. The Nit ™ and Dy doping reduces the dnift mobility e but increases the actvation enerzy (E,
The ohserved £ tor the St hexaterrite matenals showed the <ame trend as that of . The diclectric analy sis was
within the froquency range of 82 Hz-10 MHz. Both the real permittivity (¢ and the loss tangent (1and) drop as
applicd frequency nises. The diclectnic properties also devrease after Ni and Dy substitution. The increase myp
with the small diclectnc loss makes these hexaterrite matenials more clfective for devices and applications requisng i
resanve and high-frequency materials.

Graphical Abstract
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Abstract )
The presentad rescach wark encompasses outeomes from different metholls performed to assess the Browtng pre
e o acrial pans of feeemivia s and the biogenic synthesis of silver manoparticles Ihoactive properties .Y(
AR were sevened i e of phtochemical components (total phenols, lavonoids, tnmn conters 1TPC, THC
TTCL and GOMN analysis), enzvme inhibitory potential (a-amy lase), FIIR (Fourser Transform Infrared), antion
and antimicrobial actiy ities. Biofabricated silver nanoparticles were characterized by V-V spectroseops. FTIR,
FESENC LD and HRTENL their antionidant and antimicrobial potentials were also assessed. Plant material after ¢
non demonstrated @ higher percentage vield in methanol solvent than in acetone, Both eviracts revenled the
phenols, Mavonoids, and tannins, However, between both extracts, the acetone extract revealed & higher TPC und
On the ather hand. methanol extract disclosed higher TFC, GCMS analysis indicated a-santonin. 1.3.6,10-¢y clotet
tetraene, 3.7 11 arimethy 1« 1= 1-methy lethy e, [S=(E, Z,E, E)] and tetrapentacontane as major compounds with the
percentage arca in both solvents. Plant extracts also reportdd a-amylase inhibition potential with 1€, salues of £6
mL (acetone) and 13,32 mg mL (methanol). After characterization, the obtained nanoparticles displased the prese
ditferent funcuonal groups (FTIR), almost spherical shapes (FESEM, HRTEM), and ¢rystalline nature (NRD.

Nanoparticles also exhibited antioxidant and antimicrobial acti /ivies, along with plant extracts,

Keywords Himalava - GCMS - Silver-nanoparticles - Amioxid‘agi + Disk-diffusion - MIC

Introduction

Fron time immemorial, plants and their products have been
utilized for the therapy of numerous ailments. Over the past
decades. novel drugs like taxol, quinine, digitoxin, atro
pine. codeine. reserpine, etc. have also been isolated ff
the plams (Balandrin et al. 1993). Suntar (2020) has fa
lated more than eighty plants with their respective ph;
chemicals, which have been used in health care in the
and present To date, a number of medicinal plants all
the world have been assessed for their phytocomp
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Abstract

Two different compositions of Ho' and Y+ doped Ba-St Z-ype hesaferrite having composition, Ba s5r, $Co,
0.0,0.25,0.50,0.75, 7
Analysis of diclectic and clectrical properties of both compositions. wis undertaken
241 (x107) (ecn as a function of Ho-Mn-Ni dopig. A similar

"M N ey O (= y

Oy, and By (St Lo
gel autocombustion mechanism
clectrical resistivity of Ba-Sr hexaferrites decreased from 7.09 o

trend is Tollowed by Y-Mn-Ni substituted samples with lesser values for each electrical parameter, Both the composit
The ambient temperature dickectric characteristics

enerzy wan studied wsing the de electrienl resistivity
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3 Ho,Mn NiFesg
00,005, 0,10, 0,15) were fabric ated through a sol
The d

ons” activation

of the prepured

hexaferites were investigated ut varying freguencies between 64 Hz o 734 KHz, With increasing frequency, it was found that both

the values of loss tangent (tand) and the real part of penmittivity (') decreised, The ac conductivity (e,,) remained
at the lower frequencies but inereased at the higher frequencies, especially when the Ho'* and Y*
excellent clectic and dicketric chamcteristics, the prepared compositions. ane

minkuurization usages.
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