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Nanocombinatorial Chemistry in Nanomaterial Discovery and
Nanomedicine

Wu, Jinmei Su, Gaoxing Zhang, Bin Yan, Bing*
(School of Chemistry and Chemical Engineering, Shandong University, Jinan 250100)

Abstract Combinatorial chemistry is a scientific technology covering computational chemistry, organic synthesis, and
high-throughput screening. Combinatorial chemistry can achieve synthesis and screenings of large compounds within a short
time, which can greatly improve compounds synthesis efficiency, shorten compounds discovery cycle and reduce cost effec-
tively. It has greatly impacted on lead compounds discovery with high efficiency, miniaturization and high automation. In
recent years, combinatorial chemistry was not only applied in drugs discovery, but also applied in catalyst discovery, pesti-
cide discovery and polymer discovery because of its advantages. With the rapid development of nanotechnology, combinato-
rial chemistry strategies and high throughput technologies have been introduced to this area. The development of nanotech-
nology will have tremendous impacts on every aspect of our society. However, it requires a time-consuming research effort
on the discovery and optimization of novel nanomaterials with unique properties. Parallel reactions and high-throughput
screening are considered to be more efficient than conventional linear operations. In addition, combinatorial chemistry can
achieve the biological activities variety of nanomaterials by modifying nanomaterials surface. In this review, we summarized
the applications of nanocombinatorial chemistry in the discovery of novel nano materials and the discovery of medicines with
modified nanomaterials. We also summarized many high-throughput screening technologies which were used in nanotech-
nology research, including magnetic resonance imaging (MRI), automation gene chip system and fluorescent activated cell
sorter (FACS). Finally, for easily understanding the tendency of nano-combinatorial chemistry, some challenges and future
perspectives of nanocombinatorial chemistry were also included.
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Figure 1 Selected results of metal nanoparticle catalysises. The sizes of
the circles or spots (see legend) presented PO+ AT yields. Different
circles in each square correspond to different C,H¢/O, ratios used in the
experiments, in accordance with the gray scale shown in the legend.
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Figure 3 Surface molecular compositions of combinatorial MWNT
library members
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Figure 5 (a) Surface molecular compositions of dual-ligand GNP array
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parison with GNP-FA. The GNP concentration for all experiments was 50
pg/mL
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