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Theme: Advancements in Amorphous Solid Dispersions to Improve Bioavailability

Sialic Acid Conjugated Chitosan Nanoparticles: Modulation to Target
Tumour Cells and Therapeutic Opportunities
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Abstract.  Targeted delivery of therapeutics forestalls the dreadful delocalized effects, drug
toxicities and needless immunosuppression. Cancer cells are bounteous with sialic acid and
the differential expression of glycosyl transferase, glycosidase and monosaccharide transporter
compared to healthy tissues. The current study entails the development and characterisation of
sialic acid (SA)—labelled chitosan nanoparticles encapsulating gemcitabine (GEM). Chitosan
(CS) was conjugated with SA using coupling reaction and characterised spectroscopically.
Furthermore, different concentrations of chitosan and tripolyphosphate (TPP) were optimised
to fabricate surface modified chitosan nanoparticles. SA conjugated chitosan nanoparticles
encapsulating GEM (SA-CS_GEM NPs) of 232+9.69 nm with narrow distribution (PDI<0.5)
and zeta potential of —19+0.97 mV was fabricated. GEM was successfully loaded in the
SA-CS NPs, depicting prolonged and biphasic drug release pattern more elated at low pH.
Pronounced cellular uptake (FITC tagged) and cytotoxicity (ICs, 487.4 nM) was observed in
SA-CS_GEM NPs against A549 cells. IC;, for SA-CS_GEM NPs plunged with an increase
in the time points from 24 to 72 h. Concentration-dependent haemolytic study confirmed sig-
nificant haemocompatibility of SA-CS_GEM NPs. Pharmacokinetic study was performed on
Sprague-Dawley rats and the kinetic parameters were calculated using PKSolver 2.0. Results
demonstrated a consequential refinement of 2.98 times in modified SA-CS_GEM NPs with a
significant increase in retention time, bioavailability and elimination half-life, and decrease in
elimination rate constant and volume of distribution in comparison to CS_GEM NPs. There-
fore, SA-CS shell core nanoparticles could be a beneficial approach to target and treat NSCLC
(non-small cell lung cancer) and direct for research possibilities to target the other tumour cells.
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INTRODUCTION

Malignant oncogenic transformations are ascribed to the
deviant glycosylation (1, 2). These anomalous glycosyla-
tions are resultant of conglomerate interactions from the
substrate availability, gene expression (3), the ambience
at cellular level (4) and the intrinsic protein structure (5).
—O and —N linked (on proteins), glycosaminoglycans (on
free as well as bound proteins), glycosphingolipids (on cell
membrane) and glycosylphosphatidylinositol (on plasma
membrane—glycolipids and glycans attached to proteins)
are symphonic types of glycosylation (6). The heterogene-
ity of glycosylation at different glycosylation site renders
the diverse ‘glycoforms’. Tumour cells are witnessed with
antigenic glycans delineated during foetal development (7,
8), modifying, clubbing and vaulting at the surfaces (9). In

10.1208/s12249-021-02170-z © 2021 The Author(s), under exclusive licence to American Association of

Pharmaceutical Scientists


kartik.nakhate
Highlight

kartik.nakhate
Highlight

kartik.nakhate
Highlight


M inbox (166) - kartiknakhate@gm: X ‘ M Inbox - drkartiknakhate@gmail © X | ﬁ Mail - Kartik Nakhate (Dr.) - Outl X @ Web of Science Master Journal X + e o x
&« (& @ mil.clarivate.com/search-results T~ N | 3 H

™ Gmail & Mail - Kartik Nakha.. =7 SAP NetWeaver Por... E Oracle Applications '] Microsoft Office Ho.. &= SERB iR ICMR [B) PubMed [ Linkedin 4 Google Scholar M Search |Mendeley ¢ MoE Innovation Cell »

Create Free Account

i Web of
W (S;ciem:e Master Journal List Search Journals Match Manuscript Downloads Help Center
roup

. The power of the Web of Science™ on your

it . S F Dismiss
mobile device, wherever inspiration strikes.

Already have a m  RefineYour Search Results
manuscript?

Use our Manuscript Matcher to find the
best relevant journals!

[ AAPS PharmSciTech Sort By:| Relevancy -

Search Results

Found 3 results (Page 1) «{ Share These Results

Exact Match Found

Filters

Web of Science Coverage v AAPS PHARMSCITECH

Open Access a v Publisher: SPRINGER , ONE NEW YORK PLAZA, SUITE 4600 , NEW YORK, United States, NY, 10004
ISSN / el SSN: 1530-9932

Category t.4 Web of Science Core Collection: Science Citation Index Expanded
Additional Web of Science Indexes:  Essential Science Indicators

Country / Region v

2R O Type here to search L‘iﬁ O Gt g (O e @ = a E . @ " ﬂ Links 21°C ~ & 7z B Ddx NG 077111522022 %



