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We are expanding solutions to improve 
both social and economic value 

which help to realize KAITEKI

Expectation for the development of a circular society which 

represents itself as a characteristic solution for various 

issues concerning climate change, resources and energy.

The MCHC Group has positioned KAITEKI as the responsive 

approach, and we work to realize it in concert with all 

stakeholders.

Creation of technology that contributes 
to energy saving and CO2 reduction

V a l u e

E x p a n d i n g

The use of bioethanol made from biomass such as corn and sugarcane is 

penetrating the market as a fuel that leads to the reduction of CO2 emissions in 

various countries, especially in the United States and Brazil. However, it is necessary 

to dehydrate it to above specified concentration so that it can be used as a fuel.

Zeolite has micro pores and we have technology to control the size and structure 

of these pores. The ZEBREX zeolite membrane developed by the MCHC Group 

has pores of a size that allows only water and smaller molecules to pass, so it is 

possible to perform dehydration efficiently by removing only the water contained 

in the bioethanol.

Using a zeolite membrane in the bioethanol dehydration process reduces the 

amount of energy consumption compared to conventional technology and 

contributes to the reduction of CO2 emissions (see the bottom-right graph).

In the case of a bioethanol factory in Hungary that has decided to adopt zeolite 

membranes, the zeolite membrane plant is currently under construction and is 

scheduled to start operation in spring 2019. It is expected to be able to reduce 

CO2 emissions by a maximum of 9,000 tons a year.

The bioethanol factory 
(Hungary) that has 
decided to adopt 
zeolite membranes 
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Greenhouse gas recovery service

Plant-derived sustainable materials

Prevention of global warming and 
creation of a circular society

VOC Discharge Volume Carbon Cycle of DURABIO

* Measured by MCHC according to JASO 
(Japan Automobile Standards Organization) 
measurement method

Creating a resource-saving and 
carbon recycling-based society

Example of application: 
Car instrument panels

Example of application: 
Cosmetics containers
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SF6 gas recovery unit

Cumulative Recovery Volume of SF6 Gas and Cumulative Emissions in Japan*

* Compiled from Ministry of Economy, Trade and Industry (METI)’s 
“Estimated Emission Volume of HFC, etc. in 1995-2016” 
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SF6 (sulfur hexafluoride), which is used in various applications as an insulation material 

for electric-related equipment, is produced in Japan at a rate of about 2,000 tons a year. 

However, SF6 has a long life of 3,200 years in the atmosphere, and as its global warming 

potential is also 23,900 times that of CO2, which is high, it has been designated as a 

greenhouse gas and is required not to be discharged into the atmosphere.

In response to this issue, the MCHC Group, as “The Gas Professionals,” is endeavoring 

to promote zero emissions of SF6 by developing an SF6 gas recovery service that 

integrates the recovery, reuse, and treatment for rendering SF6 harmless.

Based on our highly reliable recovery operations that make use of our self-developed 

technology, the cumulative amount of SF6 gas recovered since 2006 has reached 

441.7 tons (as of March 2018), which amounts to a CO2 equivalent of 10,557 

thousand tons-CO2. We will continue to contribute to the prevention of global 

warming and the creation of a circular society.

DURABIO, which the MCHC Group has developed, is an engineering plastic that 

uses isosorbide, a raw material derived from plants.

As it is derived from plants, unlike general petroleum-derived engineering plastics, it 

has advantages in that the CO2 generated at the time of combustion is incorporated 

into plants again and the petroleum used is also reduced by about 60%.

In addition, it contributes to human-friendly car manufacturing in the following way: 

whereas resins that are generally used in interior components of vehicles are painted 

after they have been molded, DURABIO has good color properties, is not easily 

damaged and is resistant to change in color, which means that the painting process 

can be omitted. Consequently, the use of volatile organic compounds (VOCs) can be 

substantially reduced in the vehicle interior.

Owing to such beneficial features, besides being used in the interior and exterior 

components of vehicles, DURABIO is also becoming more widely adopted in 

applications that are familiar to us such as optical films used in displays,  

transparent construction materials that can also be used outdoors and cosmetics 

containers.
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Global
Well-being

Clinical Application of Regenerative medicine 
in treatment of myocardial infarction

Left ventricle 
dilation

Repair of myocardium by Muse cells
 Recovery of cardiac function
 Decrease in cardiovascular event rate

Infarct site

Treatment with Muse cell product
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*1 Multilineage-differentiating Stress Enduring cell

As a specific way to contribute to 
Global Well-being, the MCHC Group is 

involved in regenerative medicine

Regenerative medicine is one of innovative therapies that 

aims to restore tissue or organ functions lost due to damage 

or birth defects by replacement of lost cells. It is expected 

as a promising therapy for intractable diseases where 

therapeutic effects are insufficient in conventional therapy.

Through this initiative the MCHC Group will contribute to an 

improvement in people’s quality of life.

In January 2018, the MCHC Group has conducted exploratory clinical trials in patients with 

acute myocardial infarction by using Muse cell*1 product at Gifu University Hospital.

Myocardial infarction is defined as myocardial necrosis in a clinical setting consistent with 

occlusion of coronary arteries (blood vessels supplying oxygen and nutrient to the 

myocardium). About 70,000 patients a year are hospitalized due to myocardial infarction. 

Moreover, heart disease is the second leading cause of death in Japan, about 20% of 

which is due to myocardial infarction. As approximately 25% of patients with myocardial 

infarction suffering from death or development of heart failure within five years in spite of 

conventional therapy, a novel therapeutic regimen is required.

Therefore, the use of a Muse cell product as a breakthrough treatment is expected to have 

the effect of restoring myocardium of patients with a history of myocardial infarction.

After the onset of myocardial infarction, the conventional therapy 

can not repair the infarcted site in the heart, and the left ventricle 

dilates due to extension or thinning of that part, which may cause 

cardiac function to deteriorate. As a result, the incidence of 

cardiovascular events (cardiac death, myocardial infarction 

recurrence and heart failure) increases.

Muse cells accumulate at the site of infarction, differentiate into 

cardiomyocytes and vascular-lineage cells and repair the heart 

tissue itself. Muse cells restore cardiac function post myocardial 

infarction, which cannot be improved with conventional therapy, 

and as a result, it is likely that cardiovascular events after 

myocardial infarction will be reduced.
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V a l u e

E x p a n d i n g

Contributing to Global Well-being with cutting-edge regenerative medicine

Developing regenerative medicine by using Muse 
cells, which are pluripotent stem cells

Muse cells are pluripotent stem cells that exist in the human 

body and were discovered by the team led by Professor Mari 

Dezawa of Tohoku University in 2010. These cells exist in 

mesenchymal tissues such as bone marrow of the body and can 

differentiate into various cells of the ectoderm (such as nerves 

and skin), mesoderm (muscles, etc.), and endoderm (internal 

organs, etc.). As they originally exist in the human body, they also 

have the advantage of being cells with few concerns about 

safety such as tumorigenicity. Because of these properties, it is 

likely that Muse cells can be used as regenerative medical 

products for various intractable diseases.

In addition to the previously mentioned properties, Muse cells 

have desirable characteristics as regeneration medicine. It has 

become clear that Muse cells, after intravenous administration to 

animals, accumulate at the disease site themselves and repair 

the tissue by spontaneously differentiating into lost cells. As 

Muse cells also have the property of avoidance of immunological 

rejection, allogenic transplantation is possible.

An outline of treatment using Muse cells is shown in the 

diagrams below. Muse cells administered intravenously migrate  

towards signals released by injured cells and accumulate, and 

then they differentiate into cells compatible with target tissues 

and repair them. The cell product is kept as a frozen formulation 

and used after being thawed when necessary.
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We will continue the clinical trial of acute myocardial infarction with Muse cells and aim to obtain 
approval as a regenerative medical product by the end of FY2021.

As the effectiveness of Muse cells on diseases such as cerebral infarction and kidney disease has been 
reported in animal models in basic research, their use is expected to be expanded to various diseases.
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