Accepted Manuscript % DRUG DISCOVERY
Title: Recent advances in near-infrared light-responsive
nanocarriers for cancer therapy

Authors: Ankit Saneja, Robin Kumar, Divya Arora, Sandeep
Kumar, Amulya K. Panda, Sundeep Jaglan

PII: S1359-6446(17)30427-0
DOI: https://doi.org/10.1016/j.drudis.2018.02.005
Reference: DRUDIS 2189

To appear in:

Please cite this article as: Saneja, Ankit, Kumar, Robin, Arora, Divya, Kumar,
Sandeep, Panda, Amulya K., Jaglan, Sundeep, Recent advances in near-
infrared light-responsive nanocarriers for cancer therapy.Drug Discovery Today
https://doi.org/10.1016/j.drudis.2018.02.005

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.drudis.2018.02.005
https://doi.org/10.1016/j.drudis.2018.02.005

Recent advances Iin near-infrared
light-responsive nanocarriers for
cancer therapy

Ankit Sanejal, Robin Kumar?, Divya Arora?3, Sandeep Kumar4, Amulya K.

Panda?l, and Sundeep Jaglan??3

1Product Development Cell — II, National Institute of Immunology, Aruna Asaf Ali Marg, New Delhi — 110067, India
°Microbial Biotechnology Division, CSIR-Indian Institute of Integrative Medicine, Canal Road, Jammu - 180001, India
3Academy of Scientific & Innovative Research (AcSIR), Jammu Campus, Jammu — 180001, India

“Department of Biotechnology, Dr. B.R. Ambedkar National Institute of Technology, Jalandhar - 144 011, India
Corresponding authors: Arora, D. (divyaarora234@gmail.com, divya.arora@univ-nantes.fr); Jaglan, S.
(sundeepjaglan@iiim.ac.in)

Teaser: How useful will near-infrared light-responsive nanocarriers be in cancer therapy?

Highlights

e NIR light allows deeper tissue penetration and minimum damage to healthy tissues.
e The uses of NIR responsive nanomaterials in cancer therapy are highlighted.
e Recent trends of using multi-stimuli responsive nanocarriers have been discussed.

e The challenges related to NIR responsive nanomaterials are described.

In recent years, research has focused on the development of smart nanocarriers that can respond to specific stimuli. Among
the various stimuli-responsive platforms for cancer therapy, near-infrared (NIR) light (700-1000 nm)-responsive nanocarriers
have gained considerable interest because of their deeper tissue penetration capacity, precisely controlled drug release, and
minimal damage towards normal tissues. In this review, we outline various therapeutic applications of NIR-responsive
nanocarriers in drug delivery, photothermal therapy (PTT), photodynamic therapy (PDT), and bioimaging. We also highlight
recent trends towards NIR-responsive combinatorial therapy and multistimuli-responsive nanocarriers for improving
therapeutic outcomes.
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Introduction
Currently, cancer is one of the biggest challenges worldwide, with over 1 688 780 new cancer cases and 600 920 cancer
deaths projected to have occurred in the USA in 2017 alone [1,2]. Current cancer therapies mainly include surgical
procedures, antibody therapy, radiotherapy, hormonal therapy, and chemotherapy [3]. Although these therapies are
beneficial, they can cause collateral damage and severe toxicity to normal tissues because of their nonspecificity [4].
Furthermore, most chemotherapeutic agents are associated with poor aqueous solubility, a narrow therapeutic index,
poor pharmacokinetics, and the development of drug resistance [5,6]. To overcome these limitations, research has focused
on nanocarrier-based delivery systems, which offer several advantages, including the potential to prolong the circulation
time, enhance the aqueous solubility, and decrease the adverse effects of therapeutic agents by delivering them to specific
target sites [7]. Moreover, these nanocarriers can preferentially accumulate in the leaky vasculature of tumors via the
enhanced permeation and retention (EPR) effect through passive as well as active targeting [8,9]. More than two dozen
nanomedicine formulations have been already approved for clinical use and more are currently in clinical trials [7].
However, most conventionally designed nanocarriers have the drawback of premature drug release in the circulation
,which can damage normal tissues and reduce their therapeutic efficacy [10,11]. Thus, stimuli-responsive nanocarriers
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