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Table 10 Advanced medical therapy and basic research of biology and medicine to be further developed by DDS technology and

methodology

Advanced medical therapy

Therapy

Prophylaxis

Drug therapy, Gene therapy, Immuno-chemotherapy, Radio therapy,
Thermo therapy, Ultrasound therapy, Surgical therapy (Reconstruction,
Organ transplantation, and Regeneration therapies), Physical therapy
(Interventional radiology and Regeneration inductive therapy).

Systemic immunity, Local (mucosal) immunity, Vaccination,

Desensitization therapy, Immune tolerance therapy

Diagnosis

X-ray imaging, Ultrasound imaging, MR imaging,

Genetic diagnosis (microarray)

Basic research Cell biology

Cellular internalization of substances, Regulation of intracellular

trafficking of substances, Stem cell technology

Melecular biology
Embryology
Biochemistry

Experimental biology
(Animal experiment)

Genetic manipulation, Regulation of gene expression, Genetic analysis
Elucidation and regulation of embryogenesis
Stabilization of protein and gene

Preparation of disease animal models, Basic research aiming
at medical therapy
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Figure 10 DDS essential requisites for advanced medical therapy.
A: Controlled release of biosignaling factor.

B: Prolongation of biosignaling factor life-time.

C: Acceleration of biosignaling factor absorption.

D: Biosignaling factor targeting.
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Figure 200 Some examples of regeneration therapy to induce various tissues by the controlled release technology

of growth factors from biodegradable hydrogels. A B
A: Regeneration induction of coronary artery and recovery of heart muscle motion by the controlled release of
basic fibroblast growth factor (bFGF) from a gelatin hydrogel. c

B: Regeneration induction of articular cartilage to treat osteoarthritis by the controlled release of connective tissue
growth factor (CTGF) from a gelatin hydrogel.
C: Promotion of hair shaft elongation by the controlled release of vascular endothelial growth factor (VEGF) from

a gelatin hydrogel.

*: p <0.05; versus VEGF solu (0 wg/mouse), **: p < 0.05; VEGF solu (20 ng/mouse)
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Figure 30 A: Angiogenic therapy for ischemic legs of normal and diabetic rats by the intramuscular injection of gelatin
microspheres incorporating bFGF (the controlled release of bFGF) and bFGF solution. A
a: Angiography of ischemic legs of diabetic rats before and after bFGF infection. -
b: Capillary density and blood flow recovery in the ischemic leg areas of normal and diabetic (DM) rats. B

B: Regeneration of sternum defects and angiogenesis by the controlled release of bFGF for diabetic rats.
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Figure 40 A: The concept of physical tissue engineering of internal medicine. A
Achievement of wound healing of fibrotic tissues based on the natural potentials to induce tissue regeneration
accompanied with the disgestion and degradation of the disease site. B

B: Therapeutic trials of chronic fibrotic diseases based on the DDS technology of growth factors.
a: Anti-fibrotic therapy by the controlled release of hepatocyte growth factor (HGF) on dilated cardiomyopathy.
b: Anti-fibrotic therapy by the controlled release of HGF on liver cirrhosis.
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Drug Delivery Systemsto Realize Advanced Medical Therapy
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Drug delivery systems (DDS) have been devel oped as atechnology and methodology to enhance thein vivo efficacy of
therapeutic drugs. Additionally, the DDS concept is applicable to prophylactic and diagnostic drugs for their medical
efficacy. When applied to biological signaling factorsthat can regulate the proliferation and differentiation of cells, the DDS
technology highly expected to realize the cell-based tissue regeneration therapy. Basic research for biology and medicine
will be developed by optimizing the DDS techniques. DDS serve as a fundamental technology and methodology to
achieve advanced medical therapy, and has the clear potential to affect patient care.

(J Jpn Call Angiol, 2006, 46: 797-803)
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