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Abstract (600 word limit 

Engineered nanomaterials are at the leading edge of the rapidly 
developing nanosciences and are founding an important class of new 
materials with specific physicochemical properties different from 
bulk materials with the same compositions. The potential for 
nanomaterials is rapidly expanding with novel applications 
constantly being explored in different areas. The unique size-
dependent properties of nanomaterials make them very attractive for 
pharmaceutical applications. Investigations of physical, chemical and 
biological properties of engineered nanomaterials have yielded 
valuable information. Cytotoxic effects of certain engineered 
nanomaterials towards malignant cells form the basis for one aspect 
of nanomedicine. It is inferred that size, three dimensional shape, 
hydrophobicity and electronic configurations make them an 
appealing subject in medicinal chemistry. Their unique structure 
coupled with immense scope for derivatization forms a base for 
exciting developments in therapeutics. This review article addresses 
the fate of absorption, distribution, metabolism and excretion 
(ADME) of engineered nanoparticles in vitro and in vivo. It updates 
the distinctive methodology used for studying the biopharmaceutics 
of nanoparticles. This review addresses the future potential and 
safety concerns and genotoxicity of nanoparticle formulations in 
general. It particularly emphasizes the effects of nanoparticles on 
metabolic enzymes as well as the parenteral or inhalation 
administration routes of nanoparticle formulations. This paper 
illustrates the potential of nanomedicine by discussing 
biopharmaceutics of fullerene derivatives and their suitability for 
diagnostic and therapeutic purposes. Future direction is discussed as 
well. The accumulating investments and efforts in nanotechnology 
are expected to lead to new technological breakthroughs and 
increase in the applications of nanomaterials in medicine in the near 
future . Engineered nanomaterials are being exploited in many 
different biological and medical fields due to their unequaled 
photo/electro-chemical and physical properties. Multifunctional 
nanoparticles play important roles in cancer diagnostics and 
therapeutics. Particles and their aggregates can be broken down to 
even smaller particles via milling and/or dispersion—a distinct 
process to generate nanoscale particles rather than solvated materials. 
The translocation and distribution of nanoparticles in the body is 
size-dependent. Hence, the adverse effects of nanoparticles may not 
be easily predicted or derived from the known toxicity of the same 
chemical constituent at micro-size. There is a need for the 
information on the biopharmaceutics (ADME) of these man-made 
nanoparticles. Dissolution, translocation, deposition or excretion is  

 

critical for nanoparticles to exert their biological effects within the body. 
This increase in surface area would cause chemical modifications at the 
surface and generate additional physico-chemical and /or biological 
activities that the corresponding large particles may not possess. 
Furthermore the increase in particle surface would allow insoluble, labile 
particles or even particle core to carry more reactive molecule species, and 
ultimately produce either beneficial or adverse biological effects. 
Metabolism of many nanomaterials has not been studied in detail. Most 
metabolic studies on nanomaterials employed the traditional analytical 
methods to compare the results from the nanoscale with the non-nanoscale 
materials. Although the requirements for studying the biodistribution 
/toxicokinetics and mutagenicity/genotoxicity of nanoparticles are similar 
to those used for studying conventional micro or macro sized materials, the 
specific characteristics of nanoparticles may require additional 
considerations of methodologies to measure the unique features of 
distribution and metabolism of nanoparticles. For example, the present 
genotoxicity tests for novel chemotherapeutic agents in vivo do not cover 
the expected target organs or tissues where nanoparticles deposit. 

 

Importance of Research( 200 words) 
 
Full-scale research and development initiatives for nanotechnology in many 
countries were spawned by the National Nanotechnology Initiative, 
announced in January 2000 under Clinton’s administration [1]. The NNI 
stresses long-term research looking 20 to 30 years ahead, on the conviction 
that prioritizing basic and challenging research will lead to breakthrough 
technological developments. Chinese government is also investing and 
committing to nanotechnology. In the past years the number of 
publications on nanotechnology originating from China rose to several 
hundreds per year, which is exceeded only by the United States. The high 
number of papers at recent nanotechnology conferences in China provides 
evidence of vigorous research and development that is being carried out by 
Chinese researchers, and shows the extensive commercialization efforts 
being made around Shanghai and Beijing. The establishment of the 
National Center for Nanoscience and Technology of China at Beijing and 
the National Engineering Research Center for Nanotechnology at 
Shanghai are good indicators of the high level of interest. There is special 
interest in combining nanotechnology with traditional Chinese medicine, 
because nanoformulations may greatly increase therapeutic efficacy of 
traditional Chinese medicine, and improve its standardization, 
modernization, and internationalization. Multifunctional nanoparticles 
play important roles in cancer diagnostics and therapeutics 
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