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Regenerative medicine

Establishment of a clinical application technique for breast reconstruction
using in vitro vascularized 3D adipose tissue

Principal

Department of Plastic Surgery, Jichi Medical University

Investigator

Associate Professor Yoshihiro SOWA

Project Outline

As the number of breast cancer patients has been increasing and the
affected age has been getting younger, and a lot of patients wish to have
breast reconstruction significantly. At present, however, breast
reconstruction using silicone implants or flaps is invasive and burdensome
to the patient, and there are concerns about significant complications.On
the other hand, reconstructive surgery using fat injection, an excellent
method that is simple and less invasive for patients, is currently attracting
a great deal of attention as an alternative method. However, in addition to
the fragility of the transplanted tissue and low engraftment rate, it also
causes pain to the patient each time it is harvested.

To address this problem, we have applied our original precipitation
culture technology using type | collagen microfibrils (CMF) to reconstruct
miniature (approximately 900 um) breast-like tissue with a vascular
network (Injectable Prevascularized Adipose Tissues: iPATSs) in vitro from
harvested aspirated fat.

They have a robust adipose tissue ball-like morphology for
transplantation that can be injected with a syringe and combines excellent
vascular network and external pressure resistance. In addition, the CMF
acts as a scaffold for adipocytes, adipose-derived stem cells (ADSCs), and
even vascular endothelial cells (ECs), and the vascular network actually
supplies the cells with nutrients and oxygen.

By subcutaneously transplanting approximately 100 iPATs into small
animals, the cells spontaneously formed aggregates. The engraftment rate
was more than twice as high as that of aspirated adipose tissue or fat
masses without vascular networks. Furthermore, the adipose tissue
composition after implantation resembles normal adipose tissue and has
the same biological activity as normal adipocyte.
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We are working on further improvements to bridge the gap between
basic research and clinical use. First of all, it is desirable to study the
storage method of iPATs to enable divided injection, efficient mass
culture method, and high volume bioprosthesis rate. So, we are
developing a culture technique to create a large amount of iPATs
from a limited amount of adipose tissue collected from a patient,
which can be cryopreserved for multiple use or can be used for
extensive soft tissue defects.

The results of this research are expected to lead a new breast
regeneration medical technology with high safety and bioprosthesis
rate, replacing the conventional fat cell injection method or breast
implant surgery.

Target diseases: Adipose tissue with good bioprosthesis for various soft tissue defects (breast cancer, traffic trauma,
congenital malformation, malignant tumor resection, Lipodystrophy), cosmetic surgery
Technology features: Drug screening model, Gene carrier for gene therapy
Marketability, challenges in development: Scale-up of iPAT production volume for large soft tissue defects,
Effective storage method






