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Abstract

[bookmark: _heading=h.30j0zll]Blast injury is a common injury among military service members and veterans. Because of the sudden and violent nature of the injury and the nature of blast overpressure and under-pressure, it particularly causes trauma to the auditory pathway because the gas filled middle ear and fluid filled inner ear and auditory brain structures are susceptible to blast shock wave. Auditory damage is one of the primary sequelae of blast trauma, affecting immediate situational awareness and causing permanent hearing loss. Protecting against blast exposure is limited by the inability to anticipate the timing of these exposures, particularly those caused by terrorists. Among all blast related injuries, hearing loss has become a very common injury not only in soldiers but also in civilians due to increased terrorist attacks. According to the latest data from the WHO, hearing loss affects more than 466 million people, among them, 1.1 billion young people (12–35 years old) are at risk of hearing loss Therefore, a therapeutic approach using drug molecules is in need. What’s more, the effective and efficient delivery method of promising therapeutic drugs is also open to be investigated. Within all delivery methods, nanodrug delivery is desirable, which can achieve long therapeutic duration, pass through some biological barriers and specifically targets desired sites. The purpose of this study was to determine whether the administration of minocycline with continuous post blast treatment (4 h post 180 kPa and four continuous daily injection) could reduce hearing loss or not. The current study aimed to examine peripheral and central nervous system-based mechanism through minocycline and its nanoparticle formulation in protecting the auditory system from moderate blast induced hearing loss in rat model. The nanoparticle formulations were prepared by modified dissolution method and I.V administered after the moderate blast induced hearing model at reduced dose and frequency than toxic dose.  Hearing threshold recorded by auditory brain response (ABR) and pathological changes of central auditory system were analyzed at acute and chronic level of blast induced hearing loss. After moderate blast exposure rats had permanent hearing impairment as determined by ABR at 7- and 30-days post exposure. Rats treated with minocycline free drug has the significant effect of reducing the ABR threshold compared with blood labyrinth barrier (BLB) targeted transferrin tagged and PEGylated(non-targeted) nanoformulation. In chronic situation, minocycline free drug also showed the significantly reduced ABR threshold. Among the nanoparticle formulation, regular (PEGylated non-targeted) showed better effect compared to BLB targeted transferrin tagged nanoparticle. In central auditory system, it is found in this study that nanoparticles of minocycline ameliorate excitation in inferior colliculus (IC) and astrocytes and microglia expression caused by auditory damage when administered after a blast exposure. Our results indicated that in moderate blast induced hearing loss, minocycline has the optimal therapeutic effect on recovery the ABR impairment and its nanoparticle formulation exhibited a protective effect mostly in the central auditory system. In conclusion, our study provides the first evidence that both minocycline free drug and its nanoparticle formulation have therapeutic effect on blast induced hearing loss.

