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With accomplishment of the human genome project, more and more genomic and proteomic information
were used for clinical diagnosis. A variety of biochip technology is thereby emerging for massive
information analysis and lays the foundation of molecular typing for the coming 3P medicine era.

For sample preparation, rapid and effective isolation of cells and molecules from body fluids can be
achieved on chip either mechanically or electronically. This is the first step before the following biochemical
reactions taking place.

For the chip-based amplifications, in addition to the well known thermal cycling amplification technology
PCR, there are a variety of distinctive isothermal amplification technologies, such as strand displacement
amplification (SDA) and loop-mediated isothermal amplification (LAMP). Among these technologies, some
are suitable for DNA testing and some for RNA detection; some are suitable for laboratory analysis and
some for field analysis.

There are a variety of biological analysis technologies using micro particles as carriers, such as the
microbeads encoded with multicolor fluorescence, the micro-columns generated by laser holography, and the
micro disks fabricated with optical lithography. All these technologies allow for future analysis with a great
flexibility and rich imagination.

For separation-based detection technology, there are plenty of methods are available including the high-
performance liquid chromatography-chip (HPLC-chip), capillary electrophoresis and chip-time-of-flight
mass spectrometry (chip-TOF MS). Additionally, a lot of high-density microarrays have been utilized for the
discovery of disease-related biomarkers, including single-nucleotide polymorphism (SNP) array, mutation
detection array, array-comparative genomic hybridization, methylation profiling array, mRNA expression
array, miRNA microarray, transcription factor array, promoter array, protein array and peptide array, etc.
Some low to medium density microarrays have also been developed for individual treatment and applied in
clinical laboratories, including the hereditary deafness gene mutation detection chip, mycobacterium
tuberculosis drug resistance detection chip, food-borne pathogenic microorganism detection chip and protein
chips for autoimmune disease diagnosis

In the future, biochip technology in different forms, from microarray, microfluidic chip to the lab-on-a-chip
system, will be more extensively applied in the disease prevention and intervention, individual diagnosis and
prognosis.
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