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6LDOLF�$FLG�&RQMXJDWHG�&KLWRVDQ�1DQRSDUWLFOHV��0RGXODWLRQ�WR�7DUJHW�
7XPRXU�&HOOV�DQG�7KHUDSHXWLF�2SSRUWXQLWLHV

5DITXDW�5DQD��ā�6DULWD�5DQL��ā�9LSLQ�.XPDU��ā�.DUWLN�7��1DNKDWH����ā�$MD]XGGLQ����ā�8PHVK�*XSWD���  �

5HFHLYHG���$XJXVW�������DFFHSWHG����2FWREHU�����

$EVWUDFW������� Targeted�delivery�of�therapeutics�forestalls�the�dreadful�delocalized�e൵ects,�drug�
WR[LFLWLHV�DQG�QHHGOHVV�LPPXQRVXSSUHVVLRQ��&DQFHU�FHOOV�DUH�ERXQWHRXV�ZLWK�VLDOLF�DFLG�DQG�

the�di൵erential�expression�of�glycosyl�transferase,�glycosidase�and�monosaccharide�transporter�
FRPSDUHG�WR�KHDOWK\�WLVVXHV��7KH�FXUUHQW�VWXG\�HQWDLOV�WKH�GHYHORSPHQW�DQG�FKDUDFWHULVDWLRQ�RI�

VLDOLF�DFLG��6$�±ODEHOOHG�FKLWRVDQ�QDQRSDUWLFOHV�HQFDSVXODWLQJ�JHPFLWDELQH��*(0���&KLWRVDQ�

�&6��ZDV�FRQMXJDWHG�ZLWK�6$�XVLQJ�FRXSOLQJ�UHDFWLRQ�DQG�FKDUDFWHULVHG�VSHFWURVFRSLFDOO\��

Furthermore,�di൵erent�concentrations�of�chitosan�and�tripolyphosphate�(TPP)�were�optimised�
to�fabricate�surface�modi򟿿ed�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��(IC50�������Q0��ZDV�REVHUYHG�LQ�

SA-CS_GEM�NPs�against�A549�cells.��IC50�for�SA-CS_GEM�NPs�plunged�with�an�increase�
in�the�time�points�from�24�to�72�h.�Concentration-dependent�haemolytic�study�con򟿿rmed�sig�
ni򟿿cant�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�re򟿿nement�of�2.98�times�in�modi򟿿ed�SA-CS_GEM�NPs�with�a�
signi򟿿cant�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�bene򟿿cial�approach�to�target�and�treat�NSCLC�
�QRQ�VPDOO�FHOO�OXQJ�FDQFHU��DQG�GLUHFW�IRU�UHVHDUFK�SRVVLELOLWLHV�WR�WDUJHW�WKH�RWKHU�WXPRXU�FHOOV�

.(<��:25'6�� A549�cell�line;�chitosan;�nanoparticles;�gem+citabine�(GEM);�PKSolver;�sialic�acid
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$EEUHYLDWLRQV��6$,� Sialic� acid;�6$0,� Sialic� acid�mimetic;�&6,�Chitosan;�
*(0,�Gemcitabine;�13V,�Nanoparticles;�6$�&6B*(0,� Sialic� acid� conju�
gated�chitosan�nanoparticles�encapsulating�gemcitabine;�&6B*(0,�Chitosan�
nanoparticles�encapsulating�gemcitabine;�)7�,5,�Fourier-transform�infrared�
spectroscopy;� 89�VSHFWURVFRS\,� Ultraviolet� spectroscopy;� +3/&,� High-
pressure� liquid� chromatography;�077,� 3-(4,� 5-Dimethyl� thiazolyl-2)-2,5-
diphenyltetrazolium� bromide;� ),7&,� Fluorescein� isothiocyanate;�'0(0,�
Dulbecco’s�modi򟿿ed�eagle�medium;�)%6,�Foetal�bovine�serum;�733,�Trip�
olyphosphate;�16&/&,�Non-small�cell�lung�cancer

,1752'8&7,21

0DOLJQDQW�RQFRJHQLF�WUDQVIRUPDWLRQV�DUH�DVFULEHG�WR�WKH�

GHYLDQW�JO\FRV\ODWLRQ���,�����7KHVH�DQRPDORXV�JO\FRV\OD�

WLRQV�DUH�UHVXOWDQW�RI�FRQJORPHUDWH�LQWHUDFWLRQV�IURP�WKH�

substrate�availability,�gene�expression�(3),�the�ambience�
DW�FHOOXODU�OHYHO�����DQG�WKH�LQWULQVLF�SURWHLQ�VWUXFWXUH��5���
–O�and�–N�linked�(on�proteins),�glycosaminoglycans�(on�
free�as�well�as�bound�proteins),�glycosphingolipids�(on�cell�
PHPEUDQH��DQG�JO\FRV\OSKRVSKDWLG\OLQRVLWRO��RQ�SODVPD�

PHPEUDQH²JO\FROLSLGV�DQG�JO\FDQV�DWWDFKHG�WR�SURWHLQV��

DUH�V\PSKRQLF�W\SHV�RI�JO\FRV\ODWLRQ��6���7KH�KHWHURJHQH�
ity�of�glycosylation�at�di൵erent�glycosylation�site�renders�
the�diverse�‘glycoforms’.�Tumour�cells�are�witnessed�with�
DQWLJHQLF�JO\FDQV�GHOLQHDWHG�GXULQJ�IRHWDO�GHYHORSPHQW���,�
�),�modifying,�clubbing�and�vaulting�at�the�surfaces�(����,Q�
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