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Controlled synthesis of blue luminescent graphene quantum dots from r.y
carbonized citric acid: Assessment of methodology, stability, and Bt
fluorescence in an aqueous environment

Mahesh P. More”, Pravinkumar H. Lohar®, Ashwini G. Patil‘, Pravin O. Patil’,
Prashant K. Deshmukh™*
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HIGHLIGHTS

® Carbonized Citric acid forms self assembly structure at controfled condition.

* Graphene Quantum dots (GQDs) demanstrated efficient and stable fluorescence.
© GQDs bas high lominescence at variable pH and Temperature.

® Reproducible fluorescence for prolonged period of time at ambient temperature.

ARTICLE INFO ABSTRACT

Keywords: The present mvestigation deals with a comparative assessment of various techniques for the synthesis of blue
Graphene quantum dots luminescence Graphene Quantum Dots (GQDs) using various equipments like fumace, domestic microwave
Scicntific eicrovmer synthesiser and scientific microwave synthesiser using citric acid as a precursor. A bottom-up method was
Dlue huminescence adapted to develop photojuminescent (PL) GQUs and assessed for Juminescence intensity of GQUs at different
Auuenns Syathegis environmental conditions. The methodology requires very less concentration of NaOH to disperse GQDs. The
present approach is advantageous over other conventional organic solvent mediated synthesis, as it requires Jess
time, easy to reproduce and disperse in water, furthermore it produces stable fluorescence for a longer period of
time at amblent tempersture conditions. The synthesized GQDs are primarily characterized by UV for detection
of the fluorescence intensity and simultanecusly UltravioleVisible (UV-Vis) spectroscopy and Fourier
Transform [nfra Red (FTIR) Spectroscopy to assess the up conversion from the precursor molecule. Apart from
these techniques, Particle Size and Zeta Potential, Scanning Electron Microscopy (SEM), Elemental Analysis
(EDX), Raman Spectroscopy and Fluorescence spectrophotometry were used to characterise synthesized GQDs.
1. Introduction The demand of nanomaterials has increased in recent years, due to

From last few decades when the nanotechnology starts exploring at
the edge; becoming a new area that represents small sized materials,
structures, devices, and systems. Nanometer scale size ranging between
1 and 100 nm is considered the most promising application in nano-
medicine and other technical approaches [1]. Novel technical aspects
can be possible with help of Nanomaterials to produce an efficient
system with wide range of applications such as drug delivery systems;
performance based medical devices, diagnostic materials, ete. [2,3].

* Corresponding author.
. E-mail address: pkdesh@rediffmail.com (PX Deshmukh).

https://doi.org/10.1016/j.matchemphys.2018.08.046

going to increase day by day with varying its phases or in different
types of areas such as catalysis, biomedical, drug delivery and many
more areas are still exploiting. Few of these materials includes the
carbon-based luminescent nanomaterials (CLNMs), carbon quantum
dots (CQDs) [4], nanodiamonds [S], Carbon nanotubes (CNTs) frag-
ment and surface fumctionalized CNTs [6,7], Graphene guantum dots
{GQDs) to name a few, are exploring more due to low toxicity, high
luminescence, robust material, chemically inertness and ease for

Received 8 September 2017; Received in revised form 28 May 2018; Accepted 19 August 2018

Available online 22 August 2018
0254-0584/ @ 2018 Elsevier B.V. All rights reserved.
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Development of graphene-drug nanoparticle based supramolecular self
assembled pH sensitive hydrogel as potential carrier for targeting MDR
tuberculosis

Mahesh P. More?, Ramesh V. Chitalkar’, Mahesh S. Bhadane®, Sanjay D. Dhole®, Ashwini G. Patils,
Pravin O. PatilY and Prashant K. Deshmukh?®
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ABSTRACT ARTICLE HISTORY

The Mycobacterium tuberculosis (MTB) resides in mononuclear phagocytes (macrophages) hence Received 2 August 2018

selective targeting at the molecular level using Graphene Oxide (GO} Air Dried Hydrogel (ADH) is ~ Accepted 3 December 2018

investigated in present investigation. The GO has capability to form supramolecular seff assembly, . oone

due to 1 - # stacking and hydrogen bonding interactions between surface groups of GO and  Tybereulosis; macrophages;

oppositely charged drug molecule in presence of water. The hydrogel was fabricated using GOand  sypramolecular hydrogel;
Para-aminosalicylic acid (PAS) in solution phase. The fabricated hydrogel was lyophilized to obtain antitubercular activity; para

air dried hydrogel (ADH). The ADH showed potent antimicrobial activity and in-vitro cytotoxicity  amino salicylic acid;

against 5. Aureus and E. Coli, and MCF —7 cells respectively. The Alamar blue assay demonstrated the Cytotaxicity

invasive characteristics of ADH in MTB (H37Rv). From the results obtained so far we lead to conclude

that ADH is more invasive compared to the equivalent amount of pure PAS.

introduction forming aerobic bacterium [7]. In 1993, World
Tuberculosis (TB) is contributing major cause of Health Organization (WHO) declared that TB is

Faith healtt i ; a global threat for health community [8].
w: am?ni gstigiorbal of tpl::PpIﬂ::to;nin:yttnﬁuil; ‘Super Carbon’ denotes the potential applications
about 30% of the global population are affected with o_f Graphene, It 1s aue-aro thick: hoasyenob lat
TB. The world wide di burden comprises maj tice structure, two-dimensional (2D) sheet of car-
£ morbidi d R J bon atoms and is considered as the potential
e s o .mnnahty s sentedso TRk revolutionary material with electronic potential of
S Chrmmwus [3], airborne [4], proto- zero band gap semimetal [9]. Graphene Oxide

i[5 iritory bactecial infecs i

zpcfug ;‘; i of::a ped,ry bl | ﬂm::c:fn' ;Iz (GO), also known as graphitic acid, was discovered
2 Lo long time back [10]. The GO has large number of

CONTACT Prashant K. Deshmukh &) pkdesh@reditfmail.com () Department of Pharmaceutics, H. R. Patel Institute of Pharmaceutical Education and
Research, Kavwand Naka, Shirpur, Maharashtra Dhule - 425 405, India
@Sup;ﬂawualchtaﬁrduscan be accessed here.
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Design and development of thiolated graphene oxide nanosheets for brain
tumor targeting
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ABSTRACT ARTICLE HISTORY

The present investigation emphasizes on synthesis and characterization of thiol functionalized Received 28 Naovember 2018
reduced graphene oxide (TrGO) as a novel platform for loading of anticancer drug methotrexate  Accepted 14 March 2019
{TrGO-MTX], through amide bonding. Thiolation of graphene oxide (GO} was achieved by transes-

terification process. The introduction of sulfur containing chemical groups and the partial reduc-  KEYWORDS

tion of GO to TrGO were proven by analytical techniques. Thiol content was found to be 698mM 0 m'mﬂ"e

by Ellman's method in a quantitative manner. Furthermore, antineoplastic action of TIGO-MTX % ihecion: mucociliary
against human glioblastoma astrocytom U-373 MG cell line was studied, wherein TIGO-MTX dem  (earance; thiolation
onstrated significant inhibition rate as compared with pure MTX.

GRAPHICAL ABSTRACT

CONTACT Prashant K. Deshmukh @) pkdesh@rediffmailcom (&) Department of Pharmaceutics, H. R. Patel Institute of Pharmaceutical Education and Research,
Shirpur, Maharashtra, 425 405, India.

Color versions of one or more of the figures in the artide can be found online at www.tandfonline.com/gpom.
@ supplementat data for this article can be accessed on the publisher's website.
@ 2019 Taylor & Francis Group, LLC i
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Graphene-based nanocomposites for sensitivity enhancement of surface R
plasmon resonance sensor for biological and chemical sensing: A review ot
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Prashant K. Deshmukh®, Dilip R. Patil”, Rahul S. Tade’, Sopan N. Nangare”, Zamir G. Khan’,
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ARTICLE INFO ABSTRACT
Keywords: Surface plasmon resonance (SPR) offers exceptional advantages such as label-free, in-sitt and real-time mea-
Surfaozplmw surement ability that facilitates the study of molecular or chemical binding events. Besides, SPR lacks in the
detection of various binding events, particularly involving low molecular weight molecules. This drawback
fﬂﬂmmﬁbﬂm ultimately resulted in the development of several sensitivity enhancement methodelogies and their application
:ﬁ‘:’wd’m in the various area. Among graphene materiaks, graphene-based nanocomposites stands out owing ta its sig-
Na g nificant propertties such as strong adsorption of molecules, signal amplification by optical, high carrier mobility,
electronic bridging, ease of fabrication and therefore, have established as an important sensitivity enbancement
substrate for SPR. Also, graphene-based nanocomposites could amplify the signal generated by plasmon material
and increase the sensitivity of molecular detection up to femio to atto molar level. This review focuses on the
current important developments made in the potential research avenue of SPR and fiber optics based SPR for
chemical and biological sensing. Latest trends and challenges in engineering and applications of graphene-based
nanocomposites enhanced sensors for detecting minute and low concentration biclogical and chemical analytes
are reviewed comprehensively. This review may aid in futuristic designing approaches and application of gra-
pheneous sensor platforms for sensitive plasmonic nano-sensors.
1. Introduction electrochemical and other methods (Merwe, 2001). The SFR phenom-

enon occurs in between the metal surface of sensorgram with specific
molecule recognition element and a medium either vacuum/air or li-
quid. Whenever there is recognition of the particular molecule specific

From its inception, surface plasmon resonance (SPR) technique
plays a prevailing role in the field of optical sensors. The SPR has

evolved from a moderately impenetrable physical phenomenon to an
optical too} that is widely used in chemical and biological investigations
(Slavik et al., 1999; Yamamoto, 2008; Zeng &t al., 2014) to study the
binding events between two molecules of interest. Since its first inter-
vention in 1990 by a Biacore group (GE Healthcare), the technology has
established exponential growth in the last years, which is evident from
the increase in the nramber of publications as well as the naumber of the
methodology developed, till 2019, total of 24,148 papers are published
as per PubMed search database (Fig. 1).

SPR technigue is advantageous in terms of an in-sity label-free
methodwitheconomical and ease of fabrications as compared with the

Oarmpoodmg author.
E-mail address: rxpatlpravin@yahoo.co.in (P.O. Pail).
1 These authors contributed equally as first authors.

hrps://dol.org/10.1016/].bios. 2019.111324

to the site/scaffold/receptor of this element, it results in the change of
the surface of the metal, causing an angle shift as shown in Fig. 2(i).The
shift resulted due to the changes in the refractive index (RI) at the
surface of the metal. A usual SPR sensor either works in the angular
interrogation mode or the wavelength interrogation mode. At the re-
sonance wavelength or angle, the dispersion relation of the incident
light matches with that of the surface plasmon, at which the reflectance
shows a dip as seen in Fig. 2 (ii). The reflectance dip is attributed to the
transfer of energy possessed by the photons incident to the surface
plasmon and is more sensitive to the changes in the dielectric medium
adjacent to the sensor surface (Ekgasit et al., 2004; Vasi¢ et al, 2013).

Reveived & March 2019; Received in revised form 1 May 2019; Accepted 12 May 2019

Available oaline 15 May 2019
0956-56637 © 2019 Elsevier B.V. All rights reserved.
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Fabrication and characterization of colon specific eudragit coated graphene
oxide microsphere for sustained delivery of tramadol hydrochloride

Mahesh P, More®®, Ganesh B. Patil*, Sanjay D. Thakare®, Pravin O. Patil®, Ashwini G. Patils,
and Prashant K. Deshmukh*®

*Post Graduate Department of Pharmaceutics, H. R. Patel Institute of Pharmaceutical Education and Research, Shirpur, India; *Department of
Pharmaceutics, Shri Vile Parle Kelwani Mandals, Institute of Pharmacy, Dhule, India; ‘Department of Microbiclogy and Biotechnalogy,
R. C, Patel Arts, Commerce and Science College, Shirpur, India

ABSTRACT > ARTICLE HISTORY
Present investigation reports a straight forward method for synthesis of graphene oxide (GO) followed ~ Received 12 July 2019
by fabrication of graphene oxide microsphere (GMS) using water in oil (w/0) emulsification technique,  Revised 2 September 2015
For colon specific drug delivery, enteric coating is desirable, which was done using Eudragit S100and ~ Accepted 13 September 2019
characterized by Fourier transform Infrared Spectroscopy (FTIR). The surface morphology of fabricated  yeyworps
microsphere was confirmed using scanning electron micrascopy (SEM). Drug loaded microspheres Graphene oxide;
demonstrated a high payload capacity for model drug tramadol hydrochloride (TmH). The compara- miaosphere fabrication;
tive in-vitro drug release showed around 72.37% release from uncoated microspheres, whereas  colon targeted drug delivery
eudragit coated microspheres retarded the drug release upto 10 h. ;ystmnirrimblebawei

: Isease

Oxide
=
:
2
2%
H
A
3 -
£
= 7
¥t g i 3
o R T T
Tino (&)
1. Introduction most common functional disorder in colon region.!'! Due

to many transportation barriers such as acid reach envir-
onment in stomach, differential pH condition and larger
micro flora in small intestine, therapeutic agent is unable
to reach at the colon site.'”! It seems to be very difficult for

An inflammatory Bowel disease (IBD) intensifies in many
traumatic conditions such as ulcerative colitis, Crohn’s
disease, amebiosis, colonic cancer, etc. Specifically, IBD is

CONTACT Prastant K. Deshmukh @) pkdesh@rediffmail.com () Department of Phammaceutics, H. R. Patel Institute of Pharmaceutical Education and
Research, Karwand Naka, Dist- Dhule, Shirpur, Maharashtra 425 405, india

*These authors contributed equally to this work.
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Topical Review

Recent advancements in bioprecursor
derived graphene quantum dots:
‘synthesis, characterization and
toxicological perspectives
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CrossMark
Abstract

Graphene guantum dots (GQDs), impressive materials with enormous future potential, are reviewed from
their inception, including different precursors. Considering the increasing burden of industrial and
ecological bio-waste, there is an urgency to develop techniques which will convert biowaste into active
moieties of interest. Amongst the varions materials explored, we selectively highlight the use of potential
carbon containing bioprecursors (e.g. plant-based, amino acids, carbohydrates), and industrial waste and its
conversion into GQDs with negligible use of chemicals. This review focuses on the effects of different
processing parameters that affect the properties of GQDs, including the surface functionalization,
paradigmatic characterization, toxicity and biocompatibility issues of bioprecursor derived GQDs. This
review also examines current challenges and the ongoing exploration of potential bioprecursors for
ecofriendly GQD synthesis for future applications. This review sheds further light on the electronic and
optical properties of GQDs along with the effeas of doping on the same. This review may aid in future
design approaches and applications of GQDs in the biomedical and materials design fields.

Keywords: bioprecursor, quenching, GQDs, graphene, functionalization of GQDs, hetero-atom doping,
fluorescent material

(Some figures may appear in colour only in the online journal)

1. Introduction one of the most celebrated and fascinating *wonder mater-
ials’ and is investigated by many branches of science, The
‘With recent advancements in materials sciences and advanced graphene family includes graphene, graphene oxide (GO),
materials, research on the cost of the effective synthesis reduced graphene oxide (rGO) and graphene quantum dots
of matcrials has gained a lol of allention. Graphene i (GQDs). Graphene-based nanomaterials generally exist as

1361-6528/20/282001+27$33.00 ©2020 |0P Publishing Ltd  Printed in the UK
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Eco-friendly synthesis of surface grafted Carbon nanotubes from
sugarcane cubes for the development of prolonged release drug
delivery platform
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Abstract

Surface grafting of nanocarriers could modulate their properties and characteristics. As carbon nanotubes
synthesis is a very tricky process and requires high-end methods, hence the present investigation was aimed
to develop an eco-friendly method for synthesis carbon nanotubes (CNTs) and subsequent surface grafting
for cnhanced drug delivery application. The present study claborates two-step chemical modifications;
wherein the first step is catalytic cleavage of natural precursor in the presence of ferrocene and the second
step involve chemical grafting of Acyclovir (ACV) as a model drug to understand the drug release behaviour.
The catalytic cleavage of sugarcane cubes (natural precursor) was carried out in a closed copper tube, which
prevents uxidation and results in ¢ conversion of tubular nanostruciures to amorphous carbon. The covalent
attachment of ACV on purified CNTs (fCNTs) was done using carbodiimide chemistry. The preliminary
Uv-Vis absurbance spectra defined al 260 nm was arised due Lo n-n* slacking of aromalic C-C bonds. The
Fourier Transforms Infrared Spectroscopy (FTIR) indicates the hydroxyl stretch at 3300 cm-1 while amide
1 bond formation was observed at 1672 cm. The XRD spectra confirmed successful synthesis of CNTs. The
calculated average crystallite size (Scherer equation) of synthesized CNTs was found to be 42.84 and 44.45
nm; it was alse in accordance with the morphological observation as confirmed simultaneously using SEM
analysis. The covalently attached ACV was released up to 80% during 8h of in vitro drug release study. The
surface grafting potential of CN'Ts was found to be promising compared to other nanomaterials.

Keywords: Acyclovir; Amorphous Carbon; Carbodiimide Chemistry; Natural Precursor; Purification.

How to cite this article
Narkhede R More M., Patil S, Patil P, Patil A., Deshmukh P, Eco-friendly synthesis of surface grafted Carbon nanotubes from
sugarcane cubes for the development of prolonged release drug defivery platform. Int. |. Nano Dimens., 2021; 12(3): 211-221.

INTRODUCTION nanctubes (CNTs) were reported in 1991[1].

Even though the investigation on allotropic Numerous classical approaches for the synthesis
forms of carbon was begun before 1990, but the of CNTs are reported by academic researchers
mast intuitive form of carbon allotrope i.e. carbon and industry experts for their promising

* Corresponding Author Email: pkdesh@rediffmail.com physicochemical properties. In case of CNTs, the
This work is licensed under the Creative Commons Attribution 4.0 International License,

To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
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Abstract

The present work aims to synthesize nitrogen-doped reduced graphene oxide-titanium dioxide
nanocomposite (N-rGO@TiO,) using a simple, eco-friendly method and its applications in
spectroscopic detection of heavy metal jons such as lead (Pb™), mercury (Hg™"), and chromium-VI
[Cr(VD)] in potable water. Initially, TiO, nanoparticles loaded N doped 1GO sheets were fabricated
by an ecological method using Gossypium hirsutum (cotton) seeds extract as a green reducing agent.
Then, the N-rGO@TiO, nanocomposites were subjected for characterizations such as spectroscopic
techniques, particle size analysis, zeta potential analysis, and spectroscopic sensing. Notably, the
results of this study confirmed that N-rGO@Ti0, exhibited countless stupendous features in terms
of sensing of an analyte. Briefly, the UV-visible spectroscopy and Fourier transform infrared (FTIR)
spectroscopy confirmmed the successful synthesis of N-rGO@TiO,. The SEM images showed the
wrinkled. folded, and cross-linked network structures that confirmed the surface modification and
nitrogen doping in the rGO sheet and synthesis of N-tGO@TIO,. The EDAX study confirmed the
elemental composition of the N-rGO@TiO, nanocomposite. Finally, due to the larger surface area,
porous nature, high electron mobility, etc. the N4GO@TiO, probe provides the lower detection Emit
for Pb™, Hg™ and Cr (V1) as Jow a5 50 oM, 15 pM, and 25 oM, respectively. Concisely, our study
affirms the admirable sensitivity of N-rGO@TiO, nanocomposite to the Pb™, Hg** and Cr (VD) in
potable water can provide better environmental remediation.

Keywords: Graphene oxide, N-rGO@TiO,, Nanocomposite, Cotton-seed, Heavy metals,
Biodegradable, Sensing

Introduction because of its astonishing properties and potential to
revolutionize the scientific sector [3-5]. Graphene can

Over the past two decades, graphene-based  be used to fabricate several dimension materials such
materials are gaining tremendous attention from a  as 1D nanostructure [6], 2D layer stacked films [7], 3D
scientific fraternity in various fields [1-3]. It may  graphene hydrogel [7-9], and aerogel [10-13], etc. Out
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ARTICLE INFO ABSTRACT

Keywords: Gout is the world’s mast popular inflammatory arthritis and the prevalence of gout is rapidly rising worldwide.

Goul, uric acid Typically, gout develops in a single joint as excessive swelling and intense pain wherein excessive deposition of

Metal-organic framework uric acid (UA) crystals sesults in inflammation of the joint. Accordingly, UA is considered an effective biomarker

i’i‘“"”"mw to diagnose goat. Recently, the use of inmovative sensors has attracted great attention, as it is effortless,

Colosmatiie biotens respansive, quick, and powerful. While the taditional for UA are widely used, they pose
many imitations and hurdlas in terms of sensitivity, selectivity, and simplicity. In this vein, metal jons and
organic ligand-based metal-organic framework (MOF) have gained much attention for the recognition of UA due
to its larger surface aren, porosity, high sensitivity, and defined selectivity. In this review, we provide details on
the Iatest developments of MOF-centered bic for sensitive detection of UA. The status of gout, funda-
mentals of MOF, and MOF availed for detection of UA have been elaborated. Besides, we highlighted the
panoparticles and conjugates that rely on advanced strategies along with MOF that boost the sensitivity and
selectivity towards the UA. Interestingly, different swrface architectured MOFs biosensors showed a lower
detection limit for UA from M to nM. Fimally, the threats and potential opportunities for MOF-based UA bio-
sensors have been summarized. Therefore, based on angoing research, the commercialization of this advanced
platform for the biosensing of di bi kers will open a new door for the in vitro diagnosis of assorted
diseases.

1. Introduction : sometimes with the effect of pain and sometimes co-exists with struc-
tural damage {1]. As many as 100 classes of arthritis have been char-

From its inception, arthritis is a severe health issne of a joint in acterized according to the research. Generally, it can be classified into
almost all developed and developing nations. Arthritis is a term that two type’s namely non-inflammatory arthritis and inflammatory
derives from the Greek word “disease of the joint.” Commonly, it can be arthritis. In the first category, non-inflammatory arthritis is commonly
stated as acute inflammation or chronic inflammation of the joint that is known as osteoarthritis, while inflammatory arthritis is categorized

* Comresponding author.
E-mail address: rxpatilpravin@yahoo.co.in (P.O. Paril).
! These authors contributed equally as first authors.
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Nanocomposite for efficient photocatalytic

degradation of toxic dyes
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Abstract
The green synthesis of iron Nanoparticles (FeNPs) doped and silver nanoparticles (AgNPs)
loaded reduced graphene oxijde (rGO) (Fc-Ag@rGO) nanocomposite and jts applications in
methylene blye (MB), malachite green (MG), rhodamine B (RB) degradation were reported.
Initially, AgNPs loaded GO (Ag@rG0O) nanocomposites were synthesised simultaneously by an
ecological method using Tamarindys indica shell extract 45 a green reducing agent. Then, the

synthesis of Fe-Ag@rGo nanocomposite, Finally, the dye degradation potential of the
photocatalyst wag found to be 97.20%, 98.43%, and 97.33%, for MB, MG, RB, respectively.
Herein, the improved photocatalytic performance of the Fe-Ag@rGO wags found due to the larger
surface area, porous nature, high electron mobility, and Synergistic effect of the Fe-Ag@rGo
nanocomposite, Additionally, the effective interfacia] hylbridisation of ‘Ag’, and doping of ‘Fe’
on the rGO sheet extended the duration of the photogenerated electron (") hole pairs that can
also be contributing to dye degradation, Conclusively, the present eXperiment provides the new
Fe-Ag@rGo nanocomposite to the dye degradation, whjch could be improved environmenta]
remediation,

1. Introduction
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ural design of nanosize-metal-organic framework-based
gansors for detection of organophosphorus pesticides in food
nd water samples: current challenges and future prospects
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Jabstract
Wpanophosphorus pesticide (OPP) is regarded as an important food-chain and environmental contaminant that causes pri-- ~——=
.y acute toxicity and numerous severe health issues. Therefore, the minute concentration of OPP present in food materials
d environments needs to be identified before it causes any brutal harm to lives. Despite the plenty of merits of qualitative
nd quantitative sensing methods, the lower sensitivity, poor selectivity, detection speed, etc. towards the interest OPP are
* Bmajor drawbacks. Nanoparticles have attracted a lot of attention because of their unique and intriguing features, which have
& variety of applications including sensor development as compared to their bulk counterparts. Recently, the structural design
‘B f nanosize-metal-organic framework (MOF) is gaining huge consideration from researchers for sensing applications owing
~ Botheir versatile and tunable properties. Additionally, MOF-based sensors offer the rapid, simplistic, selective, and sensitive
fensing of interest analyte. The present review provides brief information about OPPs and their toxicities. The emerging
Brends of structural design of nanosize-MOF including their properties have been summarized. Finally, nanosize-MOF-based
Buorescent sensors, electrochemical sensors, and colorimetric sensors have been discussed with central focus on sensitivity
fend selectivity to OPPs. Due to the higher surface area, rich topology, ease of structural tunability and functionalization,
unable pore size, plenty of binding sites, good adsorption potential, excellent charge conductivity, and chemical stability,
{ec., MOF based sensors are endowed with the ability of OPPs detection upto aM. Hence, MOF as nanoporous sensors can
fbe preferred as an excellent alternative for highly sensitive and selective recognition of OPPs in food and water samples.

Sc:gan N. Nangare and Sayali R. Patil contributed equally as a first
author,

& Pravin O. Patil
[ ™xpatilpravin@yahoo.co.in

D“P'artment of Pharmaceutical Chemistry, H. R. Patel
Institute of Pharmaceutical Education and Research, Dist:
Dhule, Shirpur, Maharashtra 425405, India

De_parlment of Microbiology, R. C. Patel Arts,
Science, and Commerce College, Dist: Dhule, Shirpur,
Maharashtra 425405, India

B i i
: : |
Department of Pharmaceutics, Dr. Rajendra Gode 2 HR Egiﬁlc'g?itglﬁeg fggas’r;nglc_:gﬁhca

College of Pharmacy, Dist- Buldhana, Malkapur, Shirpur Dist.Dhule(M.S) 425 405

Maharashtra 425405, India
* &) Springer

074 -

FPeblished online: 13 October 2021



Free Hand Highlight

Free Hand Highlight

Free Hand Highlight


) 17344/acsi 20227333 Acta Chim. Slov. 2021, 68, - @%mms

Scientific paper
Design of “Turn-Off » Fluorescent Nanoprobe
for Highly Sensitive Detection of Uric Acid using

Green Synthesized Nitrogen-Doped Graphene
Quantum Dots
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Abstract

Green synthesized graphene quantum dots (GQD) have been doped with nitrogen in an attempt to boost their opti-
cal characteristics and application sectors. In the present investigation, the blue luminescent nitrogen-doped GQDs
i (N-GQDs) were synthesized by single-step hydrothermal synthesis using tamarind shell powder as a precursor. The
.Cologyonh_]x particle size and zeta potential of N-GQDs were found to be 11.40 nm and be -35.53 mV, respectively. A quantum yield

: as high as 23.78 % was accomplished at an excitation wavelength of 330 nm at neutral pH. It gets quenched sensitively
ik extract'd in the existence of uric acid (UA) combining static quenching, electron transfer, and an inner filter effect mechanism. A
Med. 20“; linear range was obtained for UA from 10 uM to 100 pM, with a limit of detection (LOD) of 401.72 + 0.04 pM. Addition-
ally, the N-GQDs were selective toward UA in presence of metal ions and biomolecules that indicated its impending use
to monitor UA in clinical samples. In conclusion, this work demonstrates that the N-GQDs as a sensing probe for UA
recognition with notable advantages including socioeconomic, simple, and less time-consuming methods as compared
to other methods. In the future, it can be potentially explored as a biosensor for UA detection in clinical samples.

srminationd

fC aesalpinié

ng studies & _ :
Keywords: Graphene Quantum Dots; N-GQDs; Uric acid; Biosensor; Tamarind Shell Powder

\ standardiz

. tabolites in blood or other biolo ical samples. Therefore,
1. Introduction a rapid, responsive, precise, and gcheap method of assess-
Principally, UA (2,6,8-trihydr0xypurine) is the pri- ment must be developed to track such metabolites in body
mary product of purine synthesis.' As per literature, in the fluids including serum and urine.’
| wneral population, UA is referred to between 0.13 mM to Literature survey reported that electrochemical
046 mM and 2.49 mM to 4.46 mM in serum and urine, sensing,” a colorimetric method,? a chromatograph-
tespectively.? As we know, the abnormal levels of such me- ic method,? etc. are currently engaged detection tech-
tbolites in body fluids can cause several diseases.” Plenti- niques for UA in different body fluid samples. Howeven
ful literature revealed that the increased UA levels in body some in-conveniences such as complicated synthesis or
amples are indicative of hypertension, gout, cardiovas- challenging extraction, advanced equipment, expensive
allar disease, kidney disease, high cholesterol, and many and tedious limiting their practical uses, are present in
more.# In comparison, low concentrations of UA are also these approaches.5 There are no exceptions for benefit
o iongected with multiple sclerosis and oxidative s'hress.s'ts of fluorescence. It is highly sensitive, and it shows a fast
n diagnosis and healthcare, it is crucial to quantify me- reaction, and operative simplicity in contrast to the oth-
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Lactoferrin

Periodontal disease
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ABSTRACT

Lactoferrin estimation is increasingly acquiring prominence as a novel biomarker for the diagnosis of periodontal
disease. To date, diverse lactoferrin detection methods which include electrochemical, surface-enhanced Raman
scattering, colorimetric, and others have been extensively portrayed. Unfortunately, these systems have signif-
icant shortcomings including low sensitivity, selectivity, highcost.mﬂ:mmandtime-consundngtcchxﬁque,and
50 forih. Recently, the Suoiescence-based method shows remarkable unigueness that oveicomes the demieiits of
traditionally reported techniques. Therefore, graphene quantum dots (GQDs) and manganese dioxide nanosheets
(MnO.-NS) based simplistic, highly sensitive, and selective fluorescent turn ‘Off-On’ mediated GQDs@MnO-NS
nanoprobe was designed. Herein, MnO,-NS addition demonstrated the quenching of GQDs containing fluores-
cemﬁum@mﬁhudfem(ﬁﬁ)mdmngmmbmvemcqmmdmnsmhmﬁm
addition desuioyed the MiuCy-N0 and fuciescence emission of GQDs ieappeaied which may be because of redox
reaction between lactoferrin and prepared MnO»-NS. Herein, nanoprobe offers a wide concentration range and
low limit of detection of S to 1600 ng/mL and 1.69 ng/mlL, respectively. As fabricated GQDs@MnO;-NS
nanoprobe sensor demonstrated high selectivity, good stability, and reproducibility towards lactoferrin that

assuring applicability of biosensor. Tﬁerefme,ﬂzeGQm@MnOz-NSmmuprcbewﬂlaﬁerasmphsucmmth

alleguais -bc.lﬁcuvuy to achieve mgmy Lcsyuumvc andl selective deiection of lactofermin.

1. Introduction

Periodontal disease is common in many countries [1], and is

frequently produced by microbial infection. It stimulates the adherence

of connective tissue and the prevention of bone surrounding the teeth at
the onset of illness [ 7]. Despite this, its following inflammatory
response adds to the loss of periodontal tissues in a patient. As a result, it
is a prolonged inflammatory illness in people that camses not only
regional mouth diseases but also systemic organ abpormalities [3].
Importantly, periodontal disease if remain untreated, the illness pro-
gresses o praduat bDoue danage, tesuliiug in 0ol woveweul aud
eventual tooth loss. As per literature, periodontal disease affects more
than half of the grownmp people in the Tnited States with aronnd 10%
suffering from serious disease those results in earlier tooth loss [4]. To
prevent additional severances of periodontal disease, it is critical to

* Corresponding author.

in (P. Patil).

accurately diagnose it. In this regard, biomarker detection is essential in
the prediction of heaith difficuities, and scientists are presentiy inves-
tigating novel biomarkers for sickness diagnosis. In latest days, advances

im tha orinman ~fF disanacinsg sesl ae wenll ae nasiadantal llanes haos
1o TaC SCICOCT O GIGZLOSing Crtu a5 WCw 4S5 POrCGCNInL 1unTSs aave

evolved into ways for measuring periodontal threats employing quan-
tifiable evidence kind of as biomarkers [ ].

Lactoferrin (family: transferrin) is an iron-binding glycoprotein
found in secondary neutrophil granulocytes [5]. As per literature, it
demonstrates responsiveness to acute inflammation [3]. In addition,
lactoferrin is observed in tears and saliva | ©|. Lactoferrin estimation has
teceived a ol of aileniion dwing the last iwo decades as a new
biomarker [7] for the diagnosis of periodontal disease. Furthermore, it
may be recommended for the diagnosic of varions inflammatory ill-
nesses []. Several identification studies have proposed various ap-
proaches for lactoferrin detection. Mainly, single radial

Received 15 May 2022; Received in revised form 4 July 2022; Accepted 4 July 2022
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‘On-Off-On’ magic gate for para-aminohippuric acid sensing
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ARTICLEINFO ABSTRACT

Keywords: Evaluating para-aminohippuric acid (PAH) is emerging as a promising biomarker for the diagnostics of renal
Bavine seram.albaimin disease and other kidney-related illnesses. The present study aims to develop novel bovine serum albumin-
:ﬂm hippuric acid derived poly-i-glitamic acid (PIL.GA) finetionalizad gmaphene quantum dots (PL.GA-fGQNR) embedded in THO-
-L-glutamic acid = “ S ea
66-NH2 me! frameworks (PLGA-fGQDs@UiO-66-NH, MOFs) for monito of PAH. Initially, GQDs
Graphene quantum dots 2 metal-organic Q! 2 ring y,

were achieved from bovine serum albumin (green precursor) via the single-step hydrothermal method. Here,
functionalization with PLGA offers a tremendous increment in optical properties of GQDs. Then, highty lumi-
nescent UiO-66-NH, MOFs were achieved using zirconium tetrachloride (ZiCly) and 2-Aminoterephthalic acid
(2-ATA) ac n meafal ion sonrea and arganie linker. Here, sirface modification of GONe with PIGA offered high
quantum yield (QY), and responsiveness. Also, luminous UiO-66-NH; MOFs afford a wide surface area for
decorating of PLGA-fGQDs. The addition of gallium ions (Ga®*) into the probe solution resulted in flucrescence
quenching (Tumn-Off) whereas the incorporation of PAH resulted in fluorescence recovery (Tumn-On). It is
because of interaction with carboxylic functionality of PAH to Ga®* followed by Ga-PAH complex formation.
Herein, the wide concentration range and lowest limit of detection (LOD) were found to be 10 ng/mL to 900 ng/
mL and 15.88 ng/mL, respectively. The specificity and real-time analysis in artificial urine validated the real-
time adoption of a sensor for PAH detection. As well, it demonstrated good intraday/interday precision, sta-
bility analysis, and repeatability. In near future, the bundled illuminating PLGA-fGQDs@UiO-66-NH, MOFs
nanoprobe will be an attractive preference for tracking PAH in clinical specimens.

1. Introduction

Reual diseases bave already bDeeu cousidered a wajor public eatii
concern around the globe. In this shade, the scientific community
constantly committed to the advancement of screening methods [1]. Tn
this ray, para-amino hippuric acid (PAH, 4-amino denvanve of hippuric
acid) is utilized in the assessment of renal plasma flow (RPF) as a
diagnostic agent [2]. Hence, PAH is a valuable agent for accurately
measuring effective renal plasma flow (ERPF) in clinical and laboratory
research to evaluate renal functioning [, ]. Basically, PAH is an amide
derivative of glycine and para-aminobenzoic acid. It doesn’t naturally

* Comnondinzmthor
E-mail address: mipatilpravin@yahe n (P. Patil).
! These authors mnm'buted equallyasﬁr.st authors.

occur in humans. As a result, it must be injected via intravenous (IV)
prior to diagnosis. As an outcome, at low plasma concentrations (1 mg to
2 g/ 100 wi), ile kidueys can reinove 50 % of aminohippuraie frou
the renal circulating blood in a single circulation. As a function, PAH can
he evplaited to examine renal function ac an essential indicator [5]. The
renal extraction ratio of PAH in a normal individual is between 0.92 and
1.65 mL/min/kg |©]. Traditionally acknowledged indications of renal
dysfunction encompass high uric acid levels and an imbalance in PAH
levels [ 7 1. In this regard, numerous analytical techniques, such as HPLC
with UV detection [¢], colorimetric detection [£], tandem mass spec-
trometry |9, and electrochemical detection [10], have been proposed

Recerved 30 Angm 2022, Raecerved in revmd form 18 December 2022; Accepted 26 December 2022
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Quercetin can help with a variety of health problems. Most methods for measuring quercetin in
biologicai fiuids are characterized by iow sensitivity and selectivity. The empioyment of
metal-organic framewarks in sensor applications with carbon-based materials ushers in a new era. In
thic study, blue flucrescent graphene guantem dote (GQDs) embedded in o UIO-66-NH,

biue fluorescent (Ds) embedded
metal-organic ﬁmnev\ork-based nm'loprobc (GQDs@UlO-G&NH) were constructed for quercetin
sensing. Initially, maize husk was used to produce blue fluorescent GQDs. whereas zirconium
tetrachloride and 2-aminoterephthalic acid were used to synthesize extremely luminous UiO-66-NH,.
The addition of quercetin to GQDs@UiO-66-NH, leads to fluorescence dampening due to the
adsorption potentiai of Ui0-66-INH,. The compiexation of zirconium ions with the 3-OH and 4-C=0
functionalitics of quercetin resulted in fluorescence quenching. The sensor has a linear concentration

ranoe and limit of detection for guercetin of SO300 and 2 82 unfmf ragnacH, nl'-v

waLa 0T qesicelnn aaa, bl el

The nannnrchn <

uscfulness for quercetin detection was then validated by a selecuvn) mvesugatlon in the presence of
interfering chemicals. Furthermore, the percentage relative standard deviations were 4.20% and

2.90%. respectively. indicating great stability and repeatability. Fluorescence “Turn-On-Off"

nanoprobes provide a simple, quick. sensitive. and selective method for monitoring quercetin.

Keywords: quemeiin graphene quantim dots (GQDs): fluorescence; nanoprobe; metal-organic

o ATEY

framework: GQDswUi0-66 WH,; sensiiiviiy

Quercetin is the most important flavonoid in fruits

nd '"‘g‘tﬂ" ac r;}‘ I dasac n

not "'c""f:w in hiiman

hes 1] ¥ does in human
bodies [2]. Quercetin is widely reported for
antioxidant, antiviral, immunomodulation,
antitumor [3], and anti-inflammatory [4] applications.
The literature claimed that 945 mg/m?® is the safe dose
for quercetin. A high

an

doge of auercetin can produce

ditferent several health 1ssues including hypertension,
a decline in potassium and
emesis [2]. Therefore, accurate measurement of the

concentration the

levels in serum,

of guercetin is esgential in

biomedical field [3]. Moreover, to measure the
bioavaiiabiiity of quercetin, it is essentiai for
pharmacological response [1]. In general, analysis of
quercetin with a simplistic, speedy, highly selective,
geity [41,

and gengitive method ic a nrime neceg

== S panzilfe IISLES

https://Wwww.sciopen.com/journal/2130-3378
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EVENT DETAIL

Detailed Report on North Maharashtra University, Jalgaon sponsored One day Seminar at
H. R. Patel Institute of Pharmaceutical Education & Research, Shirpur, Dist- Dhule
(Maharashtra)

Type of Activity: Activity for Non-teaching Staff

Description of Activity: One day Seminar on “Stress Management for non-teaching staff” at H.
R. Patel Institute of Pharmaceutical Education & Research, Shirpur, Dist-Dhule (Maharashtra).

Purpose of Activity: Activity for non-teaching staff to make them relax from their day to day
work.

Place: H. R. Patel Pharmacy College, Shirpur-425405, Dist- Dhule (M.S)).
Date & Day: 12" March 2019
Time: 9.00 AM to 5.30 PM.

Organizer: H. R. Patel Institute of Pharmaceutical Education & Research, Shirpur.

One day Seminar on “Stress Management —for Non-teaching staff”, sponsored by North
Maharashtra University, Jalgaon was organized at H. R. Patel Institute of Pharmaceutical
Education & Research, Shirpur, Dist-Dhule (Maharashtra) on 12" March 2019, More than 50

delegates including non-teachin g staff of various institutes had participated in the seminar.

The program was inaugurated by Chief Guest of function Dr. Ganesh Kholhe, Assistant
Professor, Ayuevedic College, Boradi with President of function Mr.Vikas Patil, member of Art
of Living by lighting the lamp and garlanding to Goddess Maa Saraswati. Dr. S. B. Bari,
Principal and Chairman of the seminar, Dr., V.K.Chatap, Convener of the seminar, Mrs.S.s.Shah
Coordinator of seminar accompanied for lighting the lamp to inaugurate the function.

Dr. Sanjay B. Bari gave the information about the various activities, achievements and future
plans of the institute. Dr. Vivekanand K.Chatap, convener of seminar highlighted important of
the non —teaching staff for the development of any institute.

The First session began with the very enlightening lecture on topic "Stress Management”,
delivered by Dr. Ganesh Kolhe, Assistant Professor, Ayurvedic College, Boradi.



He advised to staff members to manage the balance between your work and personal life. Never
affect your daily work due to your personal life. He also gave the simple example for how to
release our stress.

The second section began with the practical session by Mr. Vikas Patil, Members of the group of
Art of living. He also performed the simple exercised to release our stress & explain the various
simple tricks to release our stress.

In third session, Dr. Milind Bachute, Assistant Professor, R. C. Patel Arts, Sci & Comm College,
Shirpur had discussed about self-management, further he added that if we planned our self- -
management than there is on need of stress management. We manage our time, wealth but stress
is not an important thing to manage. He also showed small activity we can perform at our work
place to release the stress.

At the end of all session, open question and answer session was organized.

All the delegates, resource persons, guests, committee members & participants discussed many
issues related to stress management.

Afterwards, Mrs. Sonal S. Shah Coordinator of seminar expressed vote of thanks and
congratulated to organizing team for timely completion of all the schedule and conclusion of
function in time. He paid his gratitude towards North Maharashtra University, Jalgaon for
sponsoring this seminar on “Stress Management”

Prepared By

Mrs. S. S. Shah Dr. V. K. Chatap Dr,87B. %ar‘l_q)

Coordinator Convener

: LLT 5. 405 405


Free Hand Highlight

Free Hand Highlight

Free Hand Highlight

Free Hand Highlight


H. R. Patel Institute of Pharm aceutical Educa tion and Research

#y

Serving Nations’ Health”
Approved by AICTE, PCI, Delhi, Govt. of Maharashtra, Mumbai, Affiliated to NMU, Jalgaon, & An ISO 9001:2008 Certified Institute

Shri. Amrishbhai R. Patel Dr. Sanjaykumar B. Bari
President (M.L.A.) Principal (M.Pharm., Ph.D.)

Date 12/03/2019

To,

Dr.Milind Bachute,

Asst.Professor,

R.C.Patel Arts, Sci. & comm College,
Shirpur.

Subject: Thanks for Guest Lecture...

Dear Sir,

It is our privilege to listen your lecture on the topic of “Stress Management” on 12/03/2019. The

lecture was fully understood by our non-teaching staff members & they were very much satisfied in your

session.

On behalf of management & teaching staff, | am thankful to you for giving time from your busy

schedule.

\(luv\j L/DK @% Yours Faithfully,

(\\([\“ﬁ\%\‘)

Address: Karwand Naka, Shirpur Dist. Dhule (425 405) M.S. (India)
Contact: +91 2563-257599; +91 9049032111; +91 9850223277
Email: principal@hrpatelpharmacy.co.in; registrar@hrpatelpharmacy.co.in
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H. R. Patel Institute of Pharmaceutical Education and Research

“Serving Nations’ Health”
Approved by AICTE, PCI, Delhi, Govt. of Maharashtra, Mumbai, Affiliated to NMU, Jalgaon, & An IS0 9001:2008 Certified Institute

Shri. Amrishbhai R. Patel Dr. Sanjaykumar B. Bari
President (M.L.A.) Principal (M.Pharm., Ph.D.)

Date : —09/03/2019

To,

Dr. Milind Bachute,

Asst. Professor,

R.C.Patel Arts, Sci. & comm College,
Shirpur.

. Subject - Invitation as a Speaker for One Day Workshop....

Dear Sir,
I am pleased to inform you that KBC North Maharashtra University (NMU), Jalgaon has offered us a
grant to organized one day workshop on “Stress Management” for our non-teaching staffs. In this regard,

we have organized the event on 12" March 2019 Tuesday at our institute.

We are inviting expertise to address the staffs with recent updates in the topic. We will feel

privileged if a widely acclaimed & experienced person like you accepts our invitation as a speaker for

this workshop.

. Theme of Workshop :- “Stress Management”
Venue = H.R. Patel Pharmacy College,Shirpur
Time - 11.00 am

O{ (/ Thanking you.
)
Yours sincerely %ﬁwj\f LD)\
- W

H.R. Py instiute

A Hes

SE?!T}.'.’J: List. Chule i:‘c:.uq 4

Address: Karwand Naka, Shirpur Dist. Dhule (425 405) M.S. (India)

Contact: +91 2563-257599; +91 9049032111; +91 9850223277
Email: principal@hrpatelpharmacy.co.in; registrar@hrpatelpharmacy.co.in
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Organised by H.R.Patel Institute of Pharmaceutical EduCation and Research, Shirpur

12 March, 2019

One Day University Le¥'_. Workshop on “Stress Management for Non-Teatfng Staffs in KBC NMU Affiliated Colleges”

Sr Name of participant Mobile Name of Institute/College Signatures 04&:35
1 | Qureshi Farooque Ahmed 8551959408 | H R Patel Institute of Pharmaceutical Education and Research Shirpur =
}~2 | Shaikh Irfan Ahmad 9860593903 | Ali Allana College of Pharmacy
3 | Nilkkanth Tarachand Thakare 7709320810 | H.R.Patel Institute of Pharmaceutical Education & Research, Shirpur
4 | Sonal Sachin Shah 9403706478 | H R Patel Institute of Pharmaceutical Education & Research Shirpur
5 | Himmat Popat Pawar 9423516894 | H.R.Patel institute of pharmaceutical education and research shirpur
6 | Kunal ashok wagh 8320659558 | HRPIPER
7 | Sanjay Dayaram Bagul 9850223277 | H R Patel Institute of Pharmaceutical Education and Research, Shirpur
8 | Mrs.Smita R. Fursule 9665841400 | H.R.Patel Institute of Pharmaceutical Education and Research Shirur
9 | Mrs. Megha Amar Jadiye 7028125621 | H. R. Patel Institute of pharmaceutical Education and Research, Shirpur
10 | Girish U.More 9011879647 | H. R. Patel Pharmacy Collage
11 mm:mw Juzar Bakirali 9850380452 | H. R. Patel Institute of Pharmaceutical Education and Research
12 | Hire Pandit Bhatu 9011448807 | H. R. Patel Institute of Pharmaceutical Education and Research
13 | Thorat Sanjay Ramchandra 9623580792 | H. R. Patel Institute of Pharmaceutical Education anc Research
14 | Muzemmil mukhtar Khan 8999226856 | R.c.Patel institute of college
15 | Vinod Hiralal Patel 9423516803 | H. R. Patel Institute of Pharmaceutical Education & Research, Shirpur ; 4 ;
16 | PARAG SARJERAO PATIL 7709234685 | H. R. Patel Insistute of pharmaceutical education and research Shirpur | vgpet{ | hZpas !
17 | Dhanraj chandrakant Patil 9423288249 | H.R.Patel Pharmacy College z = |
18 | Mr.Ravindra M.Patil 9665777360 | H.R Patel Institute of Pharmaceutical Education and. Research Shirpur
19 | Pravin D. Ishi 9922130928 | HR Patel Pharmacy College Shirpur
20 | Rajendra Tulshiram Mahajan 9850597674 | H. R. Patel Institute of Pharmaceutical Education and Research, Shirpur
21 | Ganesh Santosh Gosavi 8698338340 | HRPIPER Shirpur
22 | Ravindra Suresh Patil 9881565325 | HRPIPER Shirpur
23 | Jitendra Gulabrao Shirsath 9850515735 | H. R. Patel Institute of Pharmacy, Shirpur
|-24 | Gopal Nandkishor Sitaram 9766271981 | Institute of Pharmaceutical Education, Boradi Tal Shirpur Dist - Dhule
|-25 | Dhakad Prince Narendra 9922197778 | Institute of Pharmaceutical Educaticn, Boradi Tal Shirpur Dist - Dhule
4 26 | Patil Vishwanath Prakash 9665560909 Institute of Pharmaceutical Education, Boradi Tal Shirpur Dist - Dhule
|27 | Sonawane Dipak Jagdish 8237536869 | Institute of Pharmaceutical Education, Boradi Tal Shirpur Dist - Dhule




| 28 | Chandelkar Ankush Prekash mmmnwucf Institute of Pharmaceutical ma:nmcn_a oradp ..er.::uc_. Dist - Dhule

| 29" | Magan kalusing pawara 8552300 HRPIPE R Shirpur g
30 | Rakesh Pravin Patil 7517982603 | HRPIPER, Shirpur
31 | Yashwant Gajmal Marathe 9763904568 | HRPIPER
32 | Mangesh Gopal Mali . 7499525047 | HRPIPER
33 | Sunil gokul bhil 9665521410 | HRPIPER

P i 34 | Anil Darasing Pawara 9158244261 | HRPIPER
1 3B |Bonm Ganepy Rajoram R C- R A\, D@§3 2 S et \en g g
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