Development of In Vivo Tissue Engineering System
Based on Non-Invasive and High-Affinity In Vivo Delivery Technique
~Challenge for Improvement of QOL in Highly Aged Society~
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Improvement of QOL in the old age period is the most important
subject for the people who live in the advanced aging society in the 21st
contury. Aging will initially come to be realized as the skin aging such as
hair loss, wrinkle and stain, and these signs lead to feel it realistic to be
affected with adult diseases such as cancer, heart disease, cerebral
infarction ete. Namely, the aging of the body invites the anxiety for
tomorrow, results in remarkable decrease of QOL in old age period.

In this study, first, we will develop novel in vivo gene delivery system
by using high-affinity HVJliposomelenvelope (HVJ-L/E) on which

protein will be d to bind to surface

proteins of various tissues such as the skin and the nerve. Second, we
will develop gene lotion / gene bath system, by which it will be enabled to
introduce any gene to the epidermis and the dermis in non-invasive,
repeatable and senior-friendly manner. Thirdly, those novel in vivo tissue
engineering system, which freely transform the skin and the other organs
on purpose, will be applied for the rescarch to provent from skin aging
and from adult diseases such as cancer.

<Contents of the research for the prevention of the skin aging and adult
diseases by using in vivotissue engineering system>

1) Development of novel method for induction of hair growth by
introducing Noggin gene to the epidermis.

2) Development of novel method for prevention of the photo-
induced skin aging by introducing chaperon protein genes
such as hsp70 to stabilize proteins of the skin from sun-damage.

3) Development of novel method for treating chronic skin uleer by
introducing gene of hepatocyte growth factor (HGF), which is
known to induce hemangiogenesis and to increase blood flow.

4) Development of novel method for the treatment of inflammatory skin
diseases by introducing NFKB decoy oligonucleotids, which is
known to induce apoptosis of lymphocyte, to the skin

5) Development of novel method for treating brain or heart infarction
by introducing HGF gono to brain or hoart in tissue spocific manner.

6) Development of novel method for treating various cancers by using
cancer-targetting HVJ-L/E, which is genetically engineered to
possesses chimerical envelope protein, at the end of extra-cellular
domain, with Fab portion of monoclonal antibody against the surface
marker of the particular cancer cell
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