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Leading Manufacturer of Lactic Acid, Alanine, and Pyruvic Acid
Musashino Chemical Laboratory, Ltd.
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The Musashino story of innovation began in 1949

We became the world’s first company to apply synthetic methods
to the mass production of lactic acid
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The story of Musashino Chemical Laboratory began in 1949, when
we became the first company in the world to successfully apply
synthetic methods to the mass production of lactic acid.

Producing lactic acid in this way had never before been
attempted, and many formidable obstacles stood between us and
our goal. But convinced that our future depended on devoting
our energy to areas that other companies had avoided, the
dedication and effort of our team of capable young engineers
found a way to do it, establishing our reputation as the global
pioneer of synthetic lactic acid.

The knowledge and expertise we gained from this effort
forms the foundation for the many chemical product
manufacturing techniques we have developed since, including
those used to produce alanine and pyruvic acid. What's more, our
boundless drive to explore innovative technologies has been the
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We are an R&D-driven company dedicated to bringing out
the potential of chemical products to make better living and a better world
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Lactic acid and its production:
fermented lactic acid and synthetic lactic acid

Lactic acid is a chemical substance widely found in nature, and two methods are
used to produce it as an industrial product: fermentation using the action of
microorganisms in plant raw materials and synthetic methods using chemical
reactions. Musashino Chemical Laboratory was the first company anywhere in the
world to successfully develop a synthetic method for the mass production of lactic
acid, and today we remain the world’s only producer of synthetic lactic acid.
Furthermore, taking advantage of the expertise we acquired from developing
synthetic lactic acid we have established a mass-production system of
fermented lactic acid of unsurpassed quality. As a result, we supply high-quality
lactic acid produced using both these methods to a wide-range of markets.
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Even though we can't see them with our own eyes, the food and pharmaceutical
goods, electronic devices, printed matter, and many of the other manufactured
goods that are part of our lives make use of all sorts of chemical products. The
mission of Musashino Chemical Laboratory is to “contributing to the society by
providing innovative organic chemical products of superior value.” Our success
therefore depends on developing and bringing to market chemical goods that tap
the unrealized potential of goods and materials in ways that contribute to
technological innovation in every field of industry as well as better living and a
better world. We therefore collaborate closely with our customers across a wide
range of industrial fields on creating chemical products that contribute to
enhancing the functionality and quality of the products that they develop. Our
customers and, beyond them, the satisfied consumers who ultimately purchase
their products inspire the research and development that we work on everyday.
This, more than anything else, provides the inspiration that drives a research and
development company like ours to undertake difficult and challenging research.
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A chronological overview of the paths opened by our passion for research
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Production of synthetic lactic acid begins. 1958

Musashino Chemical Laboratory, Ltd.
established in Suginami Ward, Tokyo.
Musashino Shoji Co., Ltd. established.
Absorption merger with Toyama
Aluminum Co., Ltd.

Production of methyl methacrylate
(MMA) begins.

Production of DL-alanine begins.

Production of cyanuric chloride (CC) begins. 1967
Production of triallyl cyanurate (TAC) begins. 1968
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Production of ethyl lactate, methyl

lactate, and sodium lactate begins.

Kyowa Gas Chemical Industry Co.,

Ltd. established (domestic merger)

to handle production of CC and MMA.

1959 CC production technology exported
to J.R. Geigy AG (now BASF SE).

1964 Production of calcium stearoyl

lactylate begins.

Production of buffered lactate begins.

Head office relocates to Kyobashi,

Chuo Ward, Tokyo, and plant relocates to

Kitaibaraki City, Ibaraki Prefecture.
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CC production technology exported
to American Cyanamid Company
(now Pfizer Inc.) in the USA.

1969 Musashino-Geigy Co. Ltd., a joint
venture with Geigy Werke
Schweizerhalle AG, established.

1972 TAC production technology
exported to Ciba -Geigy Co., Ltd.
(now BASF SE).

1978 Production of pyruvic acid begins.

1979 Production of myristyl lactate and
cetyle lactate begins.
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Creating one-of-a-kind products with
state-of-the-art technology

The quality of our lactic acid, alanine, pyruvic acid,
and other products is highly valued by our
customers across a wide range of industries both
in Japan and abroad. In fact, we are the only
company in the world that mass-produces
synthetic lactic acid, making them truly “one-of-a-
kind” products.
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Our innovative technology is valued in
Europe, America, and around the world

The production technologies we have developed
to manufacture goods—such as methyl methacry-
late for use as a synthetic resin raw material and
cyanuric chloride for use as a raw material in
fluorescent paints—have been adopted by global
firms in Europe, America, and elsewhere, making
Musashino Chemical a pioneer in the export of
Japanese manufacturing technology.
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Early staff members when the company was founded (1940s)
The head office and plant were located in Suginami, Tokyo.
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Isohara Plant (1960s)
To meet growing demand, a new plant was built in Isohara,
Ibaraki Prefecture.
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Business discussion with an overseas client (1970s)

From Asia to North America and Europe, the company’s

worldwide export business gains momentum.

RREFFEAR (199044K)
BIRDMICHBRRMRMEE CEARRZILT

Tokyo Laboratory (1990s)

The laboratory located at the company’s original location

was rebuiltand expanded.
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1980 CC production technology exported
to Degussa Corporation of West
Germany. Production of ethyl
pyruvate begins.
1985 Production of sodium pyruvate begins.
1986 Production of sodium lactate powder and
aluminum lactate begins.

1988 Chemical products plant newly established.

1991 Alanine approved as a food additive
by the US Food and Drug Administration.
1995 Acquires GMP certificate for the
manufacture of lactic acid and
sodium lactate.

EmBEStFEmE
REHMSHFNER

Ut S APAB O T ST IR
MU T, 20004 [THL R BT sPE O/
RELHBAM ORI/ BOREI
R ISR RS E R TERL,
SESFBHT OIREEHTVET,

Supplying high-quality lactic acid
goods from China to world markets

We have successfully applied our synthetic
lactic acid manufacturing expertise to
mass-producing high-quality fermented lactic
acid and special amino acids. In 2000, we
established an affiliate in China to promote
these chemical products in the China market,
where they have since won satisfied
customers from various fields of industry.
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2000 Musashino Chemical Laboratory

Isohara Plant acquires

ISO9002 certification.

Jiangxi Musashino Bio-Chem Co.,

Ltd., a joint venture with Jianxi

Keyuan Biotech Co., Ltd., established.
2001 Musashino Shoji acquired through merger.
2006 Musashino Biorecycle Co., Ltd. established.
2009 Acquires full ownership of Jiangxi

Musashino Bio-Chem Co., Ltd.
2010 Jiangxi Musashino Bio-Chem Co.,

Ltd. changes name to Musashino

Chemical (China) Co., Ltd.
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Creating new value with innovative
product and application development

The Musashino Chemical Laboratory's creative
and innovative spirit continues to take up
new challenges, including not only by
developing new products such as polylactate,
a potential raw material for biodegradable
plastic, but by exploring how to apply existing
products in new ways.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Musashino Chemical (China) Co., Ltd.
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high-quality fermented lactic acid (L-lactic acid Musashino Chemical Laborato ry, Ltd.

and D-lactic acid), special amino acids, and
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China, as well as the broader global market.
Musashino Group . Production Alanine
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Musashino B|0reCyC|e Co., Ltd. Manufacture, sale, and export of lactic
acid and lactic acid derivatives, alanine,
pyruvic acid and pyruvic acid
derivatives, and other highly functional
chemical products.
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Main areas of business include:
Research and development of biomass
products with a focus on the manufacture
and sale of chemical goods derived from ° SRS
biomass and bioplastic resources. t }l/ t /@

Pyruvic Acid

From food products and pharmaceuticals to industrial products
Musashino Group innovation has made an impact in every field of industry

Musashino Chemical Laboratory began as a company manufacturing and marketing lactic acid in its role as

an essential ingredient for the brewing of sake. We went on to develop new uses for and expand our \$
product lineup of lactic acids and expand our business into a wide range of markets, including %G)'ﬂﬂﬁﬁb
pharmaceuticals and industrial goods. Today, together with China-based Musashino Chemical (China) and Other Applications

Musashino Biorecycle, our affiliate dedicated to finding solutions to environmental problems, we provide
more chemicals products than ever to an increasingly wide range of markets as the Musashino Group.

Musashino Chemical Laboratory, Ltd. Corporate Profile Musashino Chemical Laboratory, Ltd. Corporate Profile 6 o
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Processed meats

Our products help processed meats
keep longer and taste better.
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Japanese sake

In brewing processes, our products are an essential

agent for regulating fermentation and are a safeguard
against bacterial contamination. '
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Noodles
As an additive to noodles, our products improve quality
by preventing drying and prolonging freshness.
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Pickles

Our products make pickled foods taste less salty and
bring out their natural flavor.
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Foods and Brewed Products

A product lineup that promotes healthy and safe diets

Many types of food contain lactic acid, alanine, and other biochemical
compounds, and they have always been a part of human diets. These
substances are used not only to enhance the flavor of brewed beverages,
pickled foods, miso, cheese, yogurt, and other fermented foods, their
bacteriostatic properties have a wide-range of applications, including
improving longevity by modifying pH, as a flavoring, and as an acidulant.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Pharmaceuticals and Cosmetics
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Hair care products

In hair care products, our chemical
products make hair more beautiful

as an ingredient that preserves
moisture and gloss.
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Cosmetics

Our products are widely used in cosmetics,
including as an amino acid supplement for skin and
to maintain pH balance.
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Promoting health and beauty

Lactic acid and its derivatives are widely used in pharmaceuticals, quasi-
pharmaceuticals, cosmetics, and other products that promote health and
beauty. Developed over a half-century, our world-class refining technology is
highly valued by our customers in the medical field for supplying products
possessing the superior quality and safety that they demand.
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Infusion solution and dinalysate

The diverse medical applications of our products include a

role in treating acidosis* and kidney dialysis.

*Acidosis refers to a condition in which there is too much acidity
and too little basicity in body fluids.
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Toothpastes

Our products help people maintain the kind of clean and
healthy teeth that are so important to day-to-day health.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Industrial Products
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Semiconductor

Our products are an ingredient in the
solvents for sensitive silicon wafers and
electronic components.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Our products are present everywhere in day-to-day life

Decades of close collaboration with customers on product development and
our dedication to finding new applications has led to our chemical products
finding applications in every field of industry. We will continue to provide
chemical products that not only satisfy the high-quality standards demanded
of industrial chemicals but are also safe to use and environmentally friendly.
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Metal plating

Our products are used for surface finishing for
electronic and metal components.
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Printed materials

Our products are used as additives to
enhance the quality of ink and paint.
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Solar batteries

Our products are applied as an adhesive
remover when cutting silicon cells for
solar batteries.
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Soil amendments

Our products are applied as soil nutrient
amendments for land rejuvenation.
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Agrichemicals

Our products aid in the development of environmentally

friendly agrichemicals.
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Other Applications:

¥ | Dbeverages for preventing hangovers.
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Anti-hangover drinks

Our products are used as an ingredient in “morning after”
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We continue to discover new applications for our products

As a producer of fine chemicals we have made it our mission to expand the
limitless potential of chemical products. We will continue to devote our creative
energy to developing new applications so that products yet to come will bring
even greater benefits to our customers, to consumers, and to society in general.

TINAATZZAF VI 1EWSHEREME The Potential of Bioplastics
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The “poly lactic acid” is the focus of interest for its potential as a raw material for producing
biodegradable plastics. Musashino Chemical Laboratory and Musashino Biorecycle are working to
develop and manufacture bioplastics and on developing applications for the material in a variety of
areas, including as a component in films and resin goods and as a material for application in the
medical field.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Our Production
System
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Producing lactic acid and other
products, the Isohara Plant in
Ibaraki ensures a stable supply of
company products.

R[5 T 35 Isohara Plant
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ISO9001:EFERE

Our state-of-the-art production system and equipment guarantee a reliable
ISO9001 acquired

supply of high-quality chemical goods for our customers

The Isohara Plant that serves as the backbone of our manufacturing began operation in 1968 in Kitaibaraki on
a site overlooking the Pacific Ocean. The systematic expansion of equipment and adoption of advanced
technology and systems ensure that the factory always operates efficiently and reliably. Within the verdant
88,000m? site are plants for the manufacture of lactic acid, alanine, and pyruvic acid as well as a tank yard and
warehouse complex, quality control building, and other facilities, all efficiently organized for the task of
providing a reliable supply of the diverse range of Musashino Chemical Laboratory products and in line with
our deep commitment to quality and thorough attention to the wellbeing of the surrounding environment.

Musashino Chemical Laboratory, Ltd. Corporate Profile
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Overview of main facilities and equipment at the Isohara Plant

OIS
Lactic acid plant

OF7>=>I
Alanine plant

O{LHmI%

Multipurpose plant
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Calcium stearoyl lactylate plant

©SP (F&fm) 115

SP (special products) plant

ORARHAITS

Food additives plant

OCR(T=AIIUSAIL) T35

CR (chemical recycling) plant

OFPREERE

Central control room

ORRTVIT—R

Raw materials storage tank yard

OERTVIT—R

Products storage tank yard

D RAZ—1R

Boiler plant

RBLNGYTZ1k
LNG tanks

BEBR

Administration office

QEAER

Welfare facility

BREEER

Quality control office

O IBRFIES

Filling facility for little containers

O RZLFTES

Filling facility for large containers

BRENmEE

South warehouse

ODAERTEE

West warehouse

Musashino Chemical Laboratory, Ltd. Corporate Profile

12—



%}_ﬁﬁﬁ%)ﬁﬁ Tokyo Laboratory

Our Research and %@ﬁﬁ%b‘f‘)%ﬁ%ﬁ : %ﬁﬁﬁ;@ﬁﬁ%\ < LJT%:%’W:&T
Devﬁvpment Sea  CFREEOFIARAREEZEET 5,

| W BIZEDH - MR XICHIE I DR AT UL DOIFFRFAROFIETHD. G, RBREDLES
” FFb53A. EEPTE BRIEERE, ZELEMEBEH OMBERY VI EHELTWET, BRI T, £
ZRETHIAB LTI I EVES LSO ZDOFEEDOMRZIECH. BB CHARORR. S5ICIEE
BEOMERIFIEEHEUCEE(LFET —EUIHRAREHE SREREVECFRRE, BRERE.
ERERE. MTELGE, REKEEZEIEREREZHACMARMETEEIA. EELXEVCITIRESE ML

EHRRBREDE &, BA. JRAINGARARICEDEATVED,

From basic research to the development of new products and applications to their
commercialization, our R&D system explores the untapped potential of chemical products

Located in Suginami Ward, Tokyo where the company was first founded, our Tokyo Laboratory is the hub of our research and
development. Besides work on synthetic and fermentation processes and other types of chemical related research, our laboratory staff
performs research in a wide range of specialized fields, including medicine, engineering, and food chemistry. In addition to R&D on the
lactic acid, alanine, pyruvic acid and their derivatives that are our primary products, the laboratory constitutes a total R&D system,
devoting research to developing new products and applications and collaborating with the research divisions of our corporate clients
on commercializing the fruits of our research. Beside being equipped with state-of-the-art experimental equipment—including
experimental laboratories dedicated to synthetics, biochemistry, and food products, a lab for serial experiments, and an analysis lab—
the Tokyo Laboratory features an extensive collection of research literature and an IT infrastructure that make it a stimulating research
environment for performing innovative research and development on a daily basis.
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The Tokyo Laboratory is the \ \

company's R&D center. This fully
equipped laboratory develops a
steady stream of innovative
products.
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Overseas Affiliate
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With the establishment of
Musashino Chemical (China) Co. Ltd.
to serve the global market, the
company now manufactures

high-quality products in China as well.
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Musashino Chemical (China) Co,, Ltd.
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Driven by our cutting-edge production technology refined over decades,
our China affiliate supplies the world with high-quality chemical products.

Jiangxi, China—based Musashino Chemical (China) Co., Ltd. was established in November 2000 through a merger of Musashino
Chemical Laboratory with Jiangxi Keyuan Biotech Co., Ltd. In March 2009, our company acquired full ownership of Musashino Chemical
(China). Musashino Chemical (China) manufactures plant-based fermented lactic acid (L-lactic acid and D-lactic acid), special amino
acids, among other chemical products, which it sells not only in Japan but locally in China and other countries. Driven by the
world-class production technology of Musashino Chemical Laboratory, our China affiliate produces fermented lactic acids and special
amino acids of unsurpassed quality. As the demand has grown all over the world for these superior products, Musashino Chemical
(China) plans to further expand its present production capacity into one capable of supplying a global market.
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CSR Activities
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Quality Control

The fact that our chemical products are a part of the many foods,
pharmaceuticals, and other goods people rely on to promote better health
make it all the more vital that we maintain and practice meticulous product
quality control. We have acquired 1SO9001 certification, the international
standard for quality control systems, and we are also GMP (Good Manufacturing
Practice) certified. Strictly observing these standards has earned us the trust
both of our customers and society in general.
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Environmental Measures

Given that the environment is an issue of global concern, Musashino Chemical
Laboratory always carefully considers the possible effect on the environment of
its development and manufacture of chemical products and has environmentally
friendly production equipment in place at its factories in Japan and China.
Musashino Chemical (China) has received awards from the local government in
recognition of its path-breaking corporate environmental performance.
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Fulfilling our social responsibility as a producer of fine chemicals
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Safety and Health

To ensure the safety and security of both our employees and members of
surrounding communities, Musashino Chemical Laboratory carries out safety
and health activities at all its factories and facilities. In 2009, we were awarded
an honorable mention by the Minister of Health, Labour and Welfare for
achieving 2.67 million hours (the equivalent of about 14 years) of continuous
accident-free operation.
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Local Contribution Activities

It is only when a corporation is recognized as a member of the local community
within which it does business that it can earn the affection and trust of broader
society. For this reason, our Isohara Plant not only takes an active part in local
community clean up efforts, it also contributes by sponsoring factory tours and
other activities.
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