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Innovative human elastic cartilage device creation using the three-dimensional cell

culture system aiming at a clinical trial
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[Background and Purposel
Autologous cartilage transplantation has been applied to repair defects such as congenital
malformations and traffic injuries of the head and neck, but there are problems of excessive
invasiveness and limitations on the amount of transplantation. And there are also problems of
morphology maintenance and insufficient amount of transplanted tissue. Therefore,
development of a human elastic cartilage regeneration treatment that is minimally invasive and
excellent in long-term shape maintenance has been long-awaited. We have developed a large-
scale tissue culture that has been successfully developed by JTEC CORPORATION, a culture
technology that reconstructs a human elastic cartilage device from cartilage progenitor cells
present in human auricular perichondrium, which was first discovered in the world by
Yokohama City University. We succeeded in reconstructing a 10 mm-sized human elastic
cartilage device using a three-dimensional rotating suspension culture technology.
The purpose of this research, on the base of above results, is to develop a culture protocol for a
30mm-sized human elastic cartilage device, which is necessary for regenerative medicine of the
ear and nose and to prepare for doctor-led clinical trial for velopharyngeal incompetency (VPI)
using alOmm-sized human elastic cartilage device that has already been successfully
reconstructed.

[Research outcome]

(1) Development of culture protocol for 30mm-sized human elastic cartilage device

First, we started with the development of a culture protocol for a 20 mm-sized human elastic
cartilage device, and found a new culture protocol of the device that does not use the scaffold
used in the conventional culture method. In order to cultivate a 30mm-sized human elastic
cartilage device, we developed a new culture device and a new culture vessel. After that, we
optimized the conditions of the found new protocol and succeeded in culturing a 30mm-sized
device. It was revealed that the 30 mm-sized device immediately after the culture was lower
than the hardness of human elastic cartilage tissue, but the hardness of the device implanted
subcutaneously on the back of NOD / Scid mice for 4 weeks was almost the same as that of
human elastic cartilage tissue. Thus, maturation of cartilage after transplantation was
observed. However, it was revealed that when implanted for 4 weeks, it contracted gradually
after transplantation up to about 50%. In the future, we believe that the problems of insufficient
hardness of cultured devices and the amount of transplanted tissue due to device contraction
can be solved by maturing multiple devices in a human body different from the transplant site.

(2) Preparation for clinical trial of VPI using human elastic cartilage device

Various tests and measurements were promoted in this project for accumulating quality and
non-clinical safety data for human elastic cartilage devices, which are the scientific basis for RS
strategy consultations with the Pharmaceuticals and Medical Devices Agency (PMDA) in
preparation for clinical trials.

First of all, we showed that the 3D rotating suspension culture device we developed capable of
culturing multiple devices for use in quality and non-clinical safety tests, and its culture
container, so that 12 human elastic cartilage devices of 20mm size can be cultured
simultaneously.

In addition, the quality evaluation item candidates determined in advance such as the size and
wet weight of the cultured 20 mm-sized human elastic cartilage device were measured for each
device.

These 20mm-sized human elastic cartilage devices were subjected to general toxicity tests at a
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non-clinical testing contract organization that has a testing facility in compliance with GLP
standards. As a result, no adverse events such as transplant death due to subcutaneous
transplantation occurred, and no tumor formation was found in the body. After that, based on
the results of this general toxicity study, a consultation document was prepared to provide face-
to-face advice on RS strategy consultation with PMDA.
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