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Abstract: The development of pharmaceuticals has been providing many kinds of novel drug delivery
systems, which are important for improving therapeutic effect and one of the most important fields in pharmaceutics.
According to their application, we can generally divide the novel drug delivery systems into three categories:
quickly performed drug delivery system, long-term drug delivery system and high effective drug delivery system.
Some diseases, such as asthma, angina pectoris and migraine, require therapeutics urgently, and the drugs have to
be absorbed in several minutes. Therefore, quickly performed drug delivery systems are developed, such as oral
disintegrating tablets and nasal spray. For normal tablets and capsules, especially the drugs with short blood
half life, the drug concentration in blood shows obvious peak-valley phenomenon, which reduces the therapeutic
effect and requires multiple administration. To solve this problem, sustained drug release system was developed,
which could release the drugs slowly and sustainably even in zero-order kinetics. The pulse drug delivery system
was developed that can delayed and pulsed release drug for one or several times. This system is especially
useful in the management of asthma and heart disease, which are often found in midnight or early morning when
patients are in bed. Transdermal drug delivery system could release drugs sustainably and deliver the drugs
through skin to blood circulation, providing long term activity. The water-insoluble drugs are difficult for
pharmaceutical development, thus many methods were developed to improve the solubility and bioavailability of
drugs. Although biopharmaceuticals are important for disease treatment, the application shadows by the poor
stability and low bioavailability. Thus the biopharmaceutical delivery system was developed, which mainly

focused on structure modification and encapsulation by carriers. Considering therapeutic effect requires
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interaction between drugs and their targets, it is important to deliver drugs to their targets. Therefore, targeting

delivery systems were developed, which mainly based on the nanoparticles. Furthermore, on-demand release

drug delivery systems are also developed with the property of environment-triggered drug release. In conclusion,

the novel drug delivery systems were reviewed in this study.
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Table 1 Clinical available orally disintegrating tablets
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Zydis®. Flashdose®. Oraquick™. Lyoc®. Advatab™.
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Trade name Active drug Indication Company Time-to-market
Feldene fast melt Piroxicam Rheumatoid arthritis Pfizer Inc. 1993
Pepcid RPD Famotidine Enterelcosis, gastrohelcosis Merck 1998
Zofran ODT Ondansetron Chemotherapy and radiotherapy Glaxo Wellcome 1999

caused nausea and vomiting

Maxalt MLT Rizatriptan Migraine Merck 1998
Zelapar Selegiline Parkinson’s disease Valeant Pharmaceuticals 2005
Imodium (instant melts) Loperamide hydrochloride Diarrhea Janssen 2008
Klonopin wafers Clonazepam Epilepsy Solvay Pharmaceutical 2003
Zyprexa ZYDIS Olanzapine Schizophrenia, bipolar depression Lilly 2000

Nisoldipine Primary hypertension Jiangxi Herbisky 2014
Kangershuning Nisoldipine Bronchial asthma Chongging Conquer 2015
Yilian Enalapril maleate Hypertension Qingdao Guohai 2013
Youheng Nimesulide Chronic arthritis NCPC 2013
Weiboan Glimepiride Diabetes Wuhan Weihao 2013
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Table 2 Clinical available nanocrystals
Trade name Active drug Formulation Indication Company Time-to-market
Emend Aprepitant Capsule Antiemetics Merck 2003
Rapamune Sirolimus Tablet Immunosuppression Pfizer 2000
TriCor Fenofibrate Tablet Hypercholesterolemia Abbott Laboratories 2001
Megace ES Megestrol Suspension Antianorexia, cachexia Par Phamaceutical Inc 2005
Triglide Fenofibrate Tablet Hypercholesterolemia First Horizon Pharmaceutical 2005
Gris-PEG Griseofulvin Tablet Myecotic infection Novartis 1975
Cesamet Nabilone Capsule Chemotherapy caused nausea and vomitting Lilly 2006
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Table 3 Clinical available passive targeting nanomedicines

Drug delivery system Drug/trade name Indication Company Time-to-market
Liposomes Ampbhotericin B/AmBisome Fungal infection Gilead 1990
Liposomes Daunorubicin/DaunoXome Kaposi’s sarcoma Gilead 1996
Liposomes Influenza virus antigen/Inflexal V. Influenza Crucell 1997
Liposomes Cytarabine/DepoCyt Central nervous system leukemia Skye Pharma 1999
Liposomes Doxorubicin/Doxil Ovarian cancer, breast cancer ALZA 1999
Liposomes Doxorubicin/Myocet Breast cancer Teva 2000
Liposomes Verteprofin/Visudyne Wet age-related macular degeneration QLT 2000
Liposomes Amphotericin B/FengKeSong Fungal infection New Asia Pharmacuetical 2003
Liposomes Morphine sulfate/DepoDur Pain Skye Pharma 2004
Liposomes Mifamurtide/Mepact Osteosarcoma IDM 2009
Liposomes Paclitaxel/LiPuSu Breast cancer Luye Pharma 2010
Liposomes Doxorubicin Ovarian cancer, breast cancer Fudan Zhangjiang 2011
Liposomes Vincristine/Marqibo Acute lymphatic leukemia Talon Therapeutics 2012
Liposomes Irinotecan/Onivyde MM-398 Metastatic prostatic cancer Merrimack 2015
PLGA nanoparticls Leuproprelin/Eligard Prostatic cancer Atrix Laboratories 2002
Albumin nanoparticles  Paclitaxel/Abraxane Breast cancer AM Bio Science 2005
Solid lipid nanoparticles  Paclitaxel/Opaxio Glioblastoma Cell Therapeutics 2012
Polymer micelle Paclitaxel/Genexol Breast cancer, lung cancer Samyang Biopharmaceuticals 2006
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