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II. Summary of results

Our group including Mr. Takashi Tsumura (Project Leader; CEO, JTEC CORPORATION, abbreviated hereafter
by JTEC) , Dr. Toshimasa Uemura (R&D Stuff of this project; Head Office/Research Center, JTEC) , Dr. Hideki
Taniguchi (R&D stuff of this project; Professor, Department of Regenerative Medicine, Yokohama City University
Graduate School of Medicine) and Dr. Shinji Kobayashi (R&D Stuff of this project; Head of Department of Plastic
Surgery, Kanagawa Children’ s Medical Center (abbreviated hereafter by Children’ s Medical Center) has already
succeeded in generating 10mm size human elastic cartilage from cartilage precursor cells isolated from human
auricular perichondrium by 3D cell culture system. Those cartilage precursor cells are capable of reconstructing
elastic cartilage (human cartilage device), which was first in the world developed at Department of Regenerative
Medicine and Plastic Surgery of Yokohama City University Graduate School of Medicine. Rotating float culture
technology “CELLFLOAT” (Fig. 1) for this 3D system was developed by JTEC. At present, medical treatment by
this 10 mm size human cartilage device is limited to several diseases such as Nasopharynx closing dysfunction.

In order to extend its application to other cartilage disease such as in knee joints and nose such as serious facial
deformity and saddle nose, etc., we are planning to establish an isolation culture technology, which is required for
practical implementation of large sized (about 20~30mm size) human elastic cartilage device. Also, the protocol on
cell culture by this new system conforming to GCTP shall be prepared and long term stability evaluation on elastic
cartilage reconstruction shall be conducted by subcutaneous transplantation on monkeys, expecting future treatment
of diseases including not only Nasopharynx closing dysfunction but serious facial deformity and nasal trauma as
saddle nose. (preclinical study) Moreover, clinical tests on the treatment of Nasopharynx closing dysfunction by
this new system shall be prepared.

In the 2016 fiscal year, aiming at reconstructing human elastic cartilage device satisfying the goal of the year -

the target value shown in Table 1, JTEC successfully developed the rotating float culture vessel applicable for

large-sized human elastic cartilage device exceeding 15 mm in size and the rotating float culture system suitable for
the vessel (Fig.2). Also, to storage this system, CO2 incubator to be attached to the cell processing isolator was
improved. In addition, the software called Cell Float Control (CFC) which controls the floating position of the cells
and is applicable to this new vessel was improved and evaluated.

At Yokohama City University, culture validation on 15mm size human elastic cartilage device using ordinary

rotating float culture vessel was conducted, achieving the  goal of the 2016 fiscal year_shown in Table 1. Moreover,

the goal of the 2017 fiscal year — generating 20mm size human elastic cartilage device - was moved forward and tried
by means of new basic technology, using the new vessel developed by JTEC in the 2016 fiscal year and rotating float
culture system (Fig.2). The goal shown in Table 1 is partly achieved, which suggests the possibility of this new basic
technology to be a proper method for producing 20mm size elastic cartilage.

At Yokohama City University and Children’s Medical Center, toward the clinical tests for medical treatment
using human elastic cartilage device on some diseases including Nasopharynx closing dysfunction, the modification
and completion of the protocol conforming to GCTP was studied. There found no great difference in the human elastic
cartilage device generated by multiple operators. In future, they plan to promote the formulation of the protocol,
striving to obtain more stability on the device shapes.

To establish the therapeutic method using human elastic cartilage device, it is required to have consultation and
interview several times on pharmaceutical strategy with PMDA(Pharmaceuticals and Medical Devices Agency) and
confirm the evaluation items (test design) on nonclinical and clinical tests. Accordingly, in getting approval of some
product of regenerative medicine in the 2016 fiscal year, JTEC had a consultation with PMDA on the requirements of
the development and production of the medical device and confirmed that for the approval of human elastic cartilage
device the evaluation items on clinical efficacy, quality and safety must be completely satisfactory but there are no
special requirements on the development and production of medical devices. In future consultation and interview on
pharmaceutical strategy after the 2017 fiscal year, Children’ s Medical Center shall take the lead with their great
knowledge and experience as clinicians and make every specific consult with PMDA to help formulate the evaluation
standard which demonstrates clinical efficacy, quality and safety.



Supplementation: Rotational Floating Culture
System (CELLFLOAT) is a bioreactor which
generates stress by the horizontal rotation of a
cylindrical vessel equipped with a gas exchange
membrane. This bioreactor compensates for the
effect of gravity, resulting in homogenous cell
growth without sinking, and cells aggregate and
form a three-dimensional aggregates. For
stabilizing the growing cell aggregate in a vessel,
the system has functions of feature extraction and
position recognition of the aggregate by imaging
software.

This vessel is equipped with several ports for
exchanging culture medium at the outer circle of
the vessel. Each port is single use for avoiding
contamination.

Fig.1 Rotational Floating Culture System(CELLFLOAT)

Fig.2(a) Rotational Culture Unit Fig.2(b) Cylindrical Rotational Culture Vessel

Fig.2 Rotational Culture Unit and Cylindrical Rotational Culture Vessel



Table 1 Attainment target every year of the human elastic cartilage device for these research and

development (Value of standard)

In vitro maximum length 15 mm 20 mm 30 mm
minimum length 3 mm 4 mm 5 mm
projected area 30 mm? 70 mm? 200 mm?
hyaluronic acid content 8 pg/ml 8 pg/mil 8 pg/mil
MIA secretion 80 ng/ml 80 ng/ml 80 ng/ml
weight 70 mg 150 mg 250 mg
mechanical property %0.05N 0.05N 0.05N
I In vivo I maximum length ! 10 mm 15 mm 20 mm I
(two month after tx)
minimum length 2 mm 3.5 mm 4 mm
projected area 15 mm? 40 mm? 100 mm?
GAG content 4 mg/mg 4 mg/mg 4 mg/mg
weight 50 mg 100 mg 180 mg
mechanical property X%0.1 N 0.1 N 0.1 N
*Predicted value
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