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in local drug delivery to the inner ear.International Journal of Pharmaceutics
http://dx.doi.org/10.1016/j.ijpharm.2015.08.015

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.

http://dx.doi.org/doi:10.1016/j.ijpharm.2015.08.015
http://dx.doi.org/10.1016/j.ijpharm.2015.08.015


1 
 

Recent advances in local drug delivery to the inner ear 1 
 2 
Naila EL KECHAIa, Florence AGNELY a, Elisabeth MAMELLE b,c, Yann NGUYENb,c, Evelyne 3 
FERRARYb,c, Amélie BOCHOT *,a 4 
 5 
a Université Paris-Sud, Faculté de pharmacie, Institut Galien Paris-Sud, CNRS UMR 8612, 5 Rue J-B 6 
Clément, 92290 Châtenay-Malabry, France. 7 
b UMR-S 1159 Inserm / Université Pierre et Marie Curie – Sorbonne Universités “Minimally Invasive 8 
Robot-based Hearing Rehabilitation”, 16 rue Henri Huchard, 75018 Paris, France. 9 
cAP-HP, Pitié-Salpêtrière Hospital, Otolaryngology Department, Unit of Otology, Auditory 10 
Implants and Skull Base Surgery, Paris, France 11 
* Corresponding Author 12 
Pr. Amélie BOCHOT: +33 1 46 83 55 79; amelie.bochot@u-psud.fr 13 
 14 
Graphical abstract 15 
fx1 16 
 17 
Abstract 18 
Inner ear diseases are not adequately treated by systemic drug administration mainly 19 
because of the blood-perilymph barrier that reduces exchanges between plasma and inner 20 
ear fluids. Local drug delivery methods including intratympanic and intracochlear 21 
administrations are currently developed to treat inner ear disorders more efficiently. 22 
Intratympanic administration is minimally invasive but relies on diffusion through middle ear 23 
barriers for drug entry into the cochlea, whereas intracochlear administration offers direct 24 
access to the colchlea but is rather invasive. A wide range of drug delivery systems or devices 25 
were evaluated in research and clinicover the last decade for inner ear applications. In this 26 
review,different strategies including medical devices, hydrogels and nanoparticulate systems 27 
for intratympanic administration, and cochlear implant coating or advanced medical devices 28 
for intracoclear administration were explored with special attention to in vivo studies.This 29 
review highlights the promising systems for future clinical applications as well as the current 30 
hurdles that remain to be overcome for efficient inner ear therapy. 31 
 32 
Abbreviations 33 
AIED,autoimmune inner ear disease;BDNF, Brain-derived neurotrophic factor; BPLB, blood-34 
perilymph barrier; BSA, bovine serum albumine; CMAP, Na-carboxymethyl-β-cyclodextrins 35 
modified activated polyamidoamine; CMV, cytomegalovirus; FITC, fluorescein 36 
isothiocyanate; GMO, glycerol monooleate; HA, hyaluronic acid; HBPL, hyperbranched poly-37 
L-lysine; HGF, hepatocyte growth factor; IGF-1, insulin-like growth factor-1; JNK, c-Jun n-38 
terminal kinase; LNC, lipid nanocapsule; NIHL, noise-induced hearing loss; PEG-PCL, 39 
poly(ethyleneglycol)-b-poly(Ɛ-caprolactone); PHEA, poly(2-hydroxyethyl aspartamide); 40 
PK, pharmacokinetic; PLGA, poly(lactic-co-glycolic acid); RW, round window; SNHL, 41 
sensorineural hearing loss; SPION, superparamagnetic iron oxide nanoparticle;TTI, 42 
transtympanic injection. 43 
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