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Development of new indicators for the launch of a Japanese version of the NIH
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A Technology-Specific Overview and Future Prospects of Pharmaceutical
Industry
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Abstract: For the sake of providing evidences that contribute to policy making or strategy planning in a Japanese
version of the NIH and pharmaceutical companies, we tried an overview and future prospects of pharmaceutical
industry based on new indicators. Focusing on Bio-medicine which has high future growth potential, we analyzed
the strengths and weaknesses of each country in each technology field. Consequently, the results showed the
competitive advantage of U. S. in the R&D of Bio-medicine. We also indicated the strengths of Japan in some

field of Biotechnology.
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(1) Recombinant Product

Proteins prepared by recombinant DNA technology, which is a series of procedures used to join together (recombine)
DNA segments from 2 or more different DNA molecules. These recombinant DNA molecules are inserted into the
chromosomes of cells where they are translated into proteins.

(2) Bioengineered vaccine

the use of biotechnology to modify the components of conventional vaccines (e.g. attenuated viruses) or to synthetically
engineer new vaccine components, often to remove potential side—effects of using 'real' micro—organisms/molecules. In
addition to vaccines against infectious agents, this category includes cancer vaccines.

(3) Monoclonal antibody

an antibody that is mass produced in the laboratory from a single clone and that recognises only one antigen. Monoclonal
antibodies are typically made by fusing a normally short-lived, antibody-producing B cell to a fast—growing cell,
such as a cancer cell. The resulting hybrid cell multiplies rapidly, creating a clone that produces large quantities of
the antibody which is highly specific for its antigen target. Monoclonal antibodies which are naked, i.e. have no other
molecule attached, are used to either stimulate an immune response against the target or block the function of the target.
Also includes Monoclonal antibody fragments, such as the binding areas of the antibody. Does not include polyclonal
antibodies, which are classified as Protein extract.

(4)Cell therapy

the use of cells to treat disease. Cells are introduced into a tissue or organ that is damaged or diseased. These cells then
regenerate the damaged tissue around them or generate new cells to replace those lost or damaged. Examples include
blood transfusion, bone marrow transplantation, skin grafting and the use of specific white blood cell populations to
treat infectious disease.

(5)Monoclonal antibody (Conjugated)

Conjugated monoclonal antibodies are monoclonal antibodies joined to a chemotherapy drug, radioactive particle, or a
toxin (a substance that poisons cells), and used as delivery vehicles for these substances, delivering them to a specific
part of the body, e.g. atumour, where they are needed most.

(6)DNA & RNA therapeutics

The therapeutic use of DNA, RNA or oligonucleotide analogues to treat disease. This category includes all the below
drugs:

@ Antisense drugs — small, chemically modified strands of DNA that block mRNA translation preventing the synthesis of
unwanted proteins.

® microRNA (miRNA) and small interfering RNA (siRNA) drugs — small nucleic acid molecules that affect gene
experession by binding to mRNA.

@ Aptamer drugs - nucleic acid molecules that interfere with cell signalling by binding to target molecules.

(7)Gene therapy

The treatment of disease by replacing, manipulating, or supplementing non-functional or mis-functioning genes with
healthy genes. Therapeutic genes are usually delivered to the patient through a weakened virus that transports the genes
into the nuclei of blood cells.]
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