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Abstract: Nanotechnology has shown broad application prospects in the diagnosis and treatment of cancer.

Currently, nearly 80 cancer nanomedicines are under clinical investigation, and many have been approved with

enhanced anti-tumor efficacy and decreased side effects. However, the presence of various barriers in related basic

research, process control and clinical trials lead to extremely low translation rate. From the perspective of clinical

commercialization, we summarized the progress, clinical status, challenges and opportunities of cancer nanomedicine,

and presented a cutting-edge prospect on the rational design of nanomedicine and clinical trial strategies.
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Table 1 Cancer nanomedicine with granted approval. i.v.: Intravenous; i.t.: Intratumoral; NP: Nanoparticles
Admin. Thera[.)y R Actlv.e Trademark Formulation First approval Label indication
route modality ingredient
iv. Chemotherapy ~ Doxorubicin Doxil PEGylated liposomes ~ USA 1995 Kaposi sarcoma, breast cancer,
ovarian cancer, multiple myeloma
Daunorubicin DaunoXome  Liposomes USA 1996 Kaposi sarcoma
Doxorubicin Myocet Liposomes USA 1996 Metastatic breast cancer
Paclitaxel Lipusu Liposomes China 2003 Ovarian cancer, metastatic gastric
cancer

Mifamurtide MEPACT Liposomes Europe 2009 Osteosarcoma
Vincristine sulfate ~ Marqibo Liposomes USA 2012 Acute lymphoblastic leukaemia
Irinotecan Onivyde PEGylated liposomes ~ USA 2015 Metastatic pancreatic cancer
Cytarabine/ VYXEOS Liposomes USA 2017 Acute myeloid leukaemia
daunorubicin (5:1)
Paclitaxel Abraxane Albumin NP USA 2005 Breast, lung and pancreatic cancer
Paclitaxel Genexol-PM  Polymeric micelles Korea 2007 Breast cancer, lung cancer
Paclitaxel Nanoxel Polymeric micelles India 2007 Breast cancer, ovarian cancer
Paclitaxel Paclical Polymeric micelles Russia 2015 Ovarian cancer
Paclitaxel PICN Polymer/lipid NP India 2014 Metastatic breast cancer

Oral Paclitaxel DHP107 Lipid NP Korea 2016 Advanced gastric cancer

it Hyperthermia - NanoTherm ITron oxide NP Europe 2010 Recurrent glioblastoma
Radiotherapy - Hensify Hafnium oxide NP Europe 2019 Locally advanced soft tissue
enhancer sarcoma
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2017 Nature). MPS: Mononuclear phagocytic system

Schematic illustration of main physiological barriers faced by nano-drug. (Adapted from Ref. 9 with permission. Copyright ©
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