
Accepted Manuscript

Bioengineered PLGA-chitosan nanoparticles for brain targeted intranasal de-
livery of antiepileptic TRH analogues

Sarabjit Kaur, Priya Manhas, Anuradha Swami, Ranjana Bhandari, Krishna K.
Sharma, Rahul Jain, Ravinder Kumar, Satish K. Pandey, Anurag Kuhad, Rohit
K. Sharma, Nishima Wangoo

PII: S1385-8947(18)30534-5
DOI: https://doi.org/10.1016/j.cej.2018.03.176
Reference: CEJ 18783

To appear in: Chemical Engineering Journal

Received Date: 13 November 2017
Revised Date: 26 March 2018
Accepted Date: 30 March 2018

Please cite this article as: S. Kaur, P. Manhas, A. Swami, R. Bhandari, K.K. Sharma, R. Jain, R. Kumar, S.K. Pandey,
A. Kuhad, R.K. Sharma, N. Wangoo, Bioengineered PLGA-chitosan nanoparticles for brain targeted intranasal
delivery of antiepileptic TRH analogues, Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.
2018.03.176

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cej.2018.03.176
https://doi.org/10.1016/j.cej.2018.03.176
https://doi.org/10.1016/j.cej.2018.03.176


  

Bioengineered PLGA-chitosan nanoparticles for brain targeted intranasal 

delivery of antiepileptic TRH analogues 

Sarabjit Kaur,
a 
Priya Manhas,

a
Anuradha Swami,

b 
Ranjana Bhandari,

c 
Krishna K. Sharma,

d 
Rahul 

Jain,
d 

Ravinder Kumar,
e 

Satish K. Pandey,
f 

Anurag Kuhad,
c 

Rohit K. Sharma
a
* and Nishima 

Wangoo
b
* 

a
Department of Chemistry & Centre for Advanced Studies in Chemistry, Panjab University, 

Sector-14, Chandigarh-160014, India. E-mail: rohitksg@pu.ac.in; Fax: +91 1722545074; Tel: 

+91 1722534409 
b
Department of Applied Sciences, University Institute of Engineering & Technology (U.I.E.T.), 

Panjab University, Sector-25, Chandigarh-160014, India. E-mail: nishima@pu.ac.in 
c
Institute of Pharmaceutical Sciences, UGC-Centre of Advanced Study, Panjab University, 

Chandigarh 160 014, India 
d
Department of Medicinal Chemistry, National Institute of Pharmaceutical Education and 

Research, Sector 67, S.A.S. Nagar, Punjab 160 062, India 
e
Department of Zoology, Panjab University, Sector-14, Chandigarh-160014, India 

f
Central Scientific Instruments Organisation, Chandigarh 160017, India 

 

Abstract 

The bio-engineering of nanoparticles for the transportation of various therapeutic agents 

specifically to brain has sparked a rapidly growing interest in the field of material chemistry. In 

this study, L-pGlu-(1-benzyl)–L-His–L-ProNH2 (NP-355) and L-pGlu-(2-propyl)–L-His–L-

ProNH2 (NP-647) were synthesized and encapsulated in biodegradable poly-lactide-co-glycolide 

(PLGA) nanoparticles which were further decorated with mucoadhesive surface coating of 

chitosan. NP-355 and NP-647 which are analogues of thyrotropin releasing hormone, have been 

reported to demonstrate potential antiepileptic properties against various animal models of 

seizures. However, their applicability is limited by their short lives due to rapid metabolism and 

blood brain barrier. The treatment of disorders associated with central nervous system such as 

epilepsy has been a major challenge for several decades due to difficulty in delivery of drug 

molecules and imaging agents to brain. To overcome these issues, development of sustained 

release delivery system for these neuropeptides is proposed which can be administered directly 

from nose to brain utilizing olfactory nerve channels. The synthesized nanoparticles were 

evaluated for their physicochemical properties, sustained release properties, toxicity and 

antiepileptic potential following intranasal administration. The ability of these nanoparticles to 

reach the brain was evaluated by utilizing quantum dots as fluorescent probes. Our results proved 

that the polymeric nanoparticles can be used for successful delivery of neurological drugs to the 

brain. 
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