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Medical devices

Biodegradable polymer material design for new bioabsorbable stent
using the materials maintain neutral after decomposition

S Nara Institute of Science and Technology
Principal

Investigator Professor Hiroharu AJIRO

Project Outline

From Fig. 1,The development of new medical materials for treating | Cause of death for Japanese in 2018
(a) (b)

cardiovascular diseases is required by the data of cause of death (Fig.
1). For example, it is still difficult to prescribe coronary artery therapy
with a bioabsorbable stent. Therefore, in this project, it is expected to
develop new bioabsorbable stents for coronary artery treatment by
creating new polymer materials. The conventional polymer materials
used for bioabsorbable stents are limited to those approved for medical
use, such as polyester-based materials like polylactic acid ("Next-
generation medical devices, regenerative medicine, etc." Product
evaluation index creation business Bioabsorbable stent examination
WG "Ministry of Health, Labor and Welfare, March 2016, etc.). However,
at present, it is not possible to meet a wide range of required physical
and chemical properties of bioabsorbable stents. In this project, we will
create a new polymer material by a new molecular design "ester-free
type" from the viewpoint of decomposition products. Therefore, we aim
to enable the use of new polymer materials that are much safer than

existing bioabsorbable stents. Figure 2
shows the polymer chemical structure and

decomposition products of the ester-free . 0° Lo
poly (trimethylene carbonate) (PTMC) frk} r
derivative (A) and the ester group-containing 9 = o%
PTMC derivative (B) bearing the same A 5
functional substituent. Fig. 3 shows the umja.q 7
superiority of the chemical structure of  Lyacomoecuies 2012, 45 2065
A by monitoring the pH change. Currently, o )k} o
various forms of polymermaterials are being ‘ J
constructed. O _— o%
2 * f
|

Fig. 2. Chemical
structure of polymers.

Application target
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(a) Cancer (b) Cardiovascular disorder (c) Res-
piratory disease (d) Senility etc. (e) Kidney and
urinary tract disease (f) Nervous system disease

Ministry of Health, Labour and
Welfare (updated on 28" Nov. 2019)

Fig. 1. Cause of death.
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Fig. 3. pH changes after
degradation of polymers.

Stent
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-A new polymer material that is a chemically modified biodegradable polymer that does not produce acidic organic

compounds even when decomposed.

-It is possible to control the mechanical strength by chemically modifying a polymer material with supple properties.
-It is possible to load a drug and release the drug by the decomposition of the polymer material.
-It can be applied to polymer materials that require biodegradability, such as stent coatings for treating

cardiovascular diseases.




