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Intelligent Nanomedicines as An Emerging Class of Therapeutics for Treatment of Major Diseases

Li Suping'* Lu Zefang'* Nie Guangjun'"* Zhao Yuliang'**
1. CAS Key Laboratory for Biomedical Effects of Nanomaterials & Nanosafety s
National Center for Nanoscience and Technology . Beijing 100190

2. School of Nanoscience and Technology s University of Chinese Academy of Sciences, Beijing 100049

Abstract As the population keeps aging, the healthy problem is becoming more concerned and the strong
capacity for innovation on biomedical sciences is urgently needed. Nanomedicines make major contribution
to the prevention, detection, imaging and treatment of major diseases (such as malignant tumors and
cardiovascular diseases) and are a crucial multidisciplinary field for the future medicines. In particular, the
intelligent nanomedicines improve the physicochemical properties of traditional drugs and in vivo
biodistribution and metabolism, and achieve precise and controllable drug release at the disease’s sites, thus
representing the most important one of directions for drug development. Despite the great advances in
nanomedicines in recent years, there is still a long way to successfully move intelligent nanomedicines into
clinical practice, including the establishment of biosafety and toxicity assessment and optimal animal model
selection. Considering the national strategic requirements, we here discuss the design principles and
development trends of intelligent nanomedicines, and also highlight the key challenges faced by the whole
field, with several feasible strategic recommendations, to accelerate the advances and commercialization of

intelligent nanorobots.

Keywords intelligent nanorobots; drug delivery; precision medicine; clinical translation; inter disciplinary

science
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