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FEH ENGLISH SUMMARY

In order to conduct market research on the chemical and materials fields as part of the Bio-based Manufacturing Innovation Promotion Project, we
selected products from the chemical and materials fields and conducted three types of research: market research, research into precedent cases and
competitors, and research into peripheral patents.

The four products we selected as target products were: textiles/textile materials, chemicals, surfactants, and flavors/fragrances. In addition, we focused
on nylon 66 fiber as a textile/textile material, butadiene and 1-butanol as chemicals, and MEL as a surfactant, and investigated their possible uses as
coating agents for disposable diapers, agricultural spreading agents, feed additives, and flavors/fragrances, which are mainly used in food and
cosmetics, respectively.

Regarding the market research, we first organized the market composition elements and overall market size of the target products, and then organized
the value provided and manufacturing feasibility when replacing the products with bio-manufacturing products, and derived the market composition
elements and overall market size of the target products for the bio-manufacturing product market.

As a result of the market research, the market needs for bio-manufacturing products, especially in the chemicals and fragrances sectors, are high, and
the market size is expected to be over 10 billion dollars by 2050.

In the chemicals, in particular for butadiene, there is expected to be an increase in the need to adopt sustainable materials, as pressure to regulate raw
material procurement and manufacturing burdens in the tire industry increases towards 2040, and the market size is expected to be 26 billion dollars in
2050.

In the flavors/fragrances, there is expected to be an increase in the need for bio-derived materials, as pressure to regulate product use burdens
increases, particularly in the cosmetics industry, towards 2040, and the market size is expected to be 16 billion dollars in 2050.

Regarding the research into precedent cases and competitors, we identified the players involved in the technological development and
commercialization of the target products and organized the details of their initiatives, and in addition, we also organized the standardization and
regulatory trends for the target products.

As a result of the survey, it was found that, with the exception of flavors/fragrances, there were not many players involved in the development and
commercialization of the technologies. In the case of flavors/fragrances, in particular, when focusing on terpenes used in flavors and fragrances, it was
found that four companies were involved in product development through bio-manufacturing, and of these, three companies, including not only venture
companies but also chemical companies, had already commercialized their products.

On the other hand, in the case of other products, the ratio of commercialization players to product development players was still small. With regard to
standardization and regulatory trends, it was found that there were movements towards certification and standardization that were mainly focused on
biomanufacturing in the fields of textiles and fragrances.

In the field of textiles, regulations were being established in Europe to promote biomanufacturing. In the field of fragrances, a certification system
related to bio-manufacturing was being established in the United States.

Regarding the research into peripheral patents, we investigated peripheral patents that could become barriers to social implementation, and organized
the concerns and countermeasures in patent application trends.

As a result of the peripheral patent survey, it was inferred that the competitive environment for adipic acid was intense, as competitors had already
applied for influential patents.

In addition, as a result of comparing competitors, it was found that the technical maturity of existing players was high for butanol and terpenes, while
the technical superiority of the industry operators was being built for adipic acid and MEL.
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Today, we introduce a blended scarf using an innovative new

=0 : 4,/"'\;’**\ 5 j material, Brewed Protein™ fibre. Warm and comforting, the scarf
e - :’g N —— is inspired by Burberry’s long-standing commitment to providing
TSRS Y protection from the elements.
f\ 1= s Woven in Italy, the scarf contains 62% wool, 8% cashmere and
= 30% Brewed Protein™: a lab-grown fibre that is produced through
: the fermentation of plant-based, renewable ingredients.
\ Through this process, the scarf retains the attributes that
/' \ Burberry products are known for; luxury quality, warmth,
A protection and durability.
\AN » : As the first luxury brand to develop new products with
] - biotech start-up Spiber Inc., we are excited to use this next-
& : 7 gen fibre, beginning with soft accessories.
: B / '‘We are constantly evolving our fabrics and solutions, from

creating a blended scarf to exploring alternative
manufacturing processes and groundbreaking agricultural
techniques. We pride ourselves on finding new ways to
innovate by joining forces with our suppliers and start-ups.
By working at this intersection of creativity and innovation,
we are continually challenging ourselves to test and learn.’

P

Caroline Laurie
(}: VP of Corporate Responsibility
. J

HiFT : Burberry HP “Burberry builds on its heritage of exploration with textile innovation” 55
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Prized by aerospace manufacturers for their strength, stiffness and
durability, carbon fibre composites are usually produced from fossil
fuels. They can also be made from sustainable organic materials.
Airbus has created an experimental helicopter panel using ‘bio-
derived’fibres, whose production process starts with capturing
atmospheric carbon dioxide. (##&)

At demonstrator level, Airbus’ researchers have shown that it is
possible to harness ‘power to X’ to produce bio-fibres from a
chemical component (acrylonitrile) derived from atmospheric
carbon dioxide.

The researchers have used an acrylonitrile-derived biofibre to
manufacture a proof-of-concept nose panel for Airbus Helicopters’
H145 PioneerLab. The panel was flight-tested in May 2024 to
demonstrate the alternative fibre’s airworthiness. As stiff and
strong as the conventional part, the panel is small enough to
produce quickly and cost-effectively. Furthermore it is non-
structural, and therefore a safe part of the aircraft on which to test
the material.

Acrylonitrile is an intermediate product usually made from crude
oil, but the Airbus team used a chemically identical, sustainable
alternative to produce the fibres with the same performance level.
Acrylonitrile is derived from sustainable ISCC*-certified non-fossil
feedstocks (wood and food waste, recycled cooking oils, algae...),
plus renewable sources of ammonia and propylene. (##)

Hi AR : Airbus HP “Developing bio-based composites that are fit to fly” 56



NAFHD I Y WG EBBRFFOIRMEME - BUETTREMORE B/ MR
— A FHDIK YIRYMBHEH : fiZ=H (BOEING)

BoeinglE. BR#M ERF/NARIVIC/NA FHEBIEZ25%FEA L I-TEHORTHE
BREImFE

@

The Boeing ecoDemonstrator projects include:

Airport operations: Testing to enable single-engine taxi and digital taxi
clearances to reduce fuel use and enhance safety by reducing pilot
workload
Airport noise: Quantifying the benefits of flight operation procedures,
like steeper glide slope and continuous descent approach, to reduce
community noise, fuel use and emissions
Waste-reducing materials: Lighter, recyclable and more durable
floor coverings and recycled carbon fiber ceiling panels — both

made with 25% bio-based resin (##)

"The Boeing ecoDemonstrator program helps us make tangible
improvements to our products — allowing us to reduce the
environmental impacts of flying, improve the in-flight experience
and strengthen the safety of our airplanes," said Stephanie Pope,
president and CEO of Boeing Commercial Airplanes. "We're
grateful for the many partnerships within aviation and beyond who help
us turn the seemingly impossible into reality."

"The ecoDemonstrator program is among our most iconic flight
demonstrators, having tested 250 technologies since it first took
flight in 2012," said Brian Moran, Boeing Chief Sustainability
Officer. "This year's testing of various cabin interiors aims to help
solve for the portion of our airplanes that is not reusable or
recyclable while also reducing fuel use and crew workload."

& )
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Hi P : Boeing HP “Boeing ecoDemonstrator to test technologies to improve cabin recyclability, operational efficiency”
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An economy class seating concept for single-aisle fleets has been developed by Pitch Aircraft Seating Systems (‘Pitch’), which the
company claims is the world’s thinnest aircraft seat. The concept, named ‘Q Ultra-Slim’, makes use of slimline design and
sustainable bio-resins in a compression-moulding process to create a seat weighing just over 7kg per pax place.

By substituting aluminium structural seat components with FST-compliant (fire smoke toxicity) composite materials, Pitch
claims that the operating weight of an Airbus A320 aircraft could be reduced by a minimum of 500kg through the replacement of
existing economy seating shipsets with its Q Ultra-Slim model. The design does pare back seat design to its essentials though, even
sacrificing the conventional tray table in favour of optional integrated cup and smartphone holders.

Pitch developed the seat design as part of a grant-funded project by the Aerospace Technology Institute (ATI), an organisation
which aims to encourage the development of innovative technologies in aviation. Pitch also collaborated with the Design Q
industrial design consultancy and Cecence (a composite manufacturing and advanced engineering specialist), with additional
support from SHD Composite Materials (a prepreg specialist), Wavelength NDT (ultrasonic inspection) and Plyable (a composite
tooling specialist).

Pitch Aircraft Seating’s chief designer, Gary Doy, commented, “This collaborative project challenges future aircraft cabin design and
inflight service, as well as seating, so it is truly innovative and potentially controversial, but this is an important part of helping
the industry improve its environmental credentials.

“By using composite compression moulding, we can manufacture incredibly light yet strong, single-piece seats from more
sustainable raw materials. The fitment is compatible with Pitch’s existing PF3000 frame [the company’s current lightweight seat

for high-density cabins] for optimum flexibility, and an upgraded cushion system ensures a high level of comfort.”’(##5)

&

HiFT : Inflight “Pitch to showcase ‘Q Ultra-Slim’ concept” 58
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At Roques, near Toulouse, a dozen Colas workers are building a
new bicycle. They are paving it with Vegecol, an innovative, low-
carbon, light-colored asphalt mix whose mostly biobased binder is
made with pine resin and vegetable oil rather than the bitumen
e used in conventional mixes. Vegecol reduces the carbon footprint
' of infrastructures by 70 to 90 percent compared with conventional
light-colored asphalts. Also contributing to its ability to reduce
greenhouse gas emissions is its production at a low temperature.
(#/£) The plant-based binder in Vegecol is manufactured by Colas
at Vitrolles, in southeastern France, and then sent to an asphalt plant at
Villeneuve. There it is mixed with gravel from a local quarry at Cazéres.
“Our asphalt plant can supply 250 tonnes of Vegecol per hour,” says
plant manager Dominique Bezombe. “We were pioneers when the first
version of Vegecol was brought out in 2005. It was a challenge to
replace bitumen with a plant-based material for roadbuilding. We did a
lot of research and field trials to adjust the composition before full-scale
deployment in 2022,” explains Thierry Guigue, sales director at Colas
France. “After using the new version for a year, we observed that the
material performed very well.”

Vegecol meets municipalities objectives in terms of
decarbonization and the reduction of heat islands. Now there is
also a permeable version that allows rainwater to drain from the

pavement. For now, Vegecol is produced only by the Vitrolles
plant, so Colas is concentrating on the French market. Once it has
reached its full potential in France, however, Colas is not ruling
(I out targeting other countries where it has operations.
J

H AT : BOUYGUES HP “Bulding better with bio-sourcing” 59
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Although it’s been used in building materials for over one
thousand years, one sustainable material still gives many builders
pause: hemp. That hasn’t stopped Hempitecture, an innovative
startup that creates hemp-based building materials and was
recently awarded over $8 million in funding from the Department of
Energy’s Office of Manufacturing and Energy Supply Chains, or
MESC. (##8)

The building and construction sector accounts for 37% of global
carbon emissions. Switching to the hemp-based concrete or
insulation that Hempitecture manufactures can reduce a building’s
carbon footprint. Hemp grows quickly and can also be wholly
sourced within the United States; it also sequesters carbon,
making it a carbon-negative material.

The MESC award will enable Hempitecture to build a facility in
Rogersville, Tennessee, where the company’s sights go beyond its
current offerings. “Our manufacturing process produces not only
building materials, but also furniture and packaging insulation,”
said Gibbons. “But the most exciting expansion we’re planning is
within the automotive industry. There’s a huge use of recycled and
bio-based textiles by European automotive manufacturers. Our
plan in Tennessee is to supply American automakers with natural
fiber, nonwovens as they seek to reduce their embodied carbon

footprint.” (Z45)

& p
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Hi P - Oak Ridge Laboratory HP “Innovation Crossroads company Hempitecture receives $8.4 million in DOE funding”
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The National Renewable Energy Laboratory (NREL) has been selected to receive over $5.4 million from the U.S. Department of Energy
Advanced Research Projects Agency-Energy (ARPA-E) for the development of technologies that can transform buildings into carbon
storage structures. The funding is part of ARPA-E's Harnessing Emissions into Structures Taking Inputs from the Atmosphere (HESTIA)
program, which aims to address barriers to designing and constructing carbon-storing buildings.

The building construction sector is responsible for a significant fraction of total annual greenhouse gas emissions in the United States,
making it an important target for decarbonization—as well as one of the most difficult sectors to decarbonize.

Within the HESTIA program, NREL researchers will develop ways to increase the total amount of carbon stored in buildings to create
carbon sinks, which absorb more carbon from the atmosphere than the amount released due to manufacturing of building materials and
the construction process.

Of the 18 projects funded, NREL received two prime awards and is a sub-awardee on a third.

A team led by Robbin Garber-Slaght at NREL and co-principal investigator Philippe Amstislavski at the University of Alaska
Anchorage received nearly $2.5 million in HESTIA funding to develop cost-effective, bio-based insulation materials. The project,
“Celium: Cellulose-Mycelium Composites for Carbon Negative Buildings/Construction,” will create carbon-negative insulation
by combining foamed cellulose with mycelium—the root network of fungi. (##8)

NREL Researcher Wale Odukomaiya and his team received approximately $1.8 million in funding for their project, "High-
Performing Carbon-Negative Concrete Using Low Value Byproducts from Biofuels Production," which focuses on decarbonizing
the concrete used for building construction.

The project aims to create new, bio-based supplementary cementitious materials (SCMs) that can replace a significant amount of

cement that is used in concrete. The new, bio-based SCMs will enable the carbon dioxide (CO2) sequestered from the
atmosphere by the native biomass to be locked away in concrete. The team chose to focus on cement—the “glue” that holds the
other constituents of concrete together—because of its significant carbon impact. (Z#)

&

P : The National Renewable Energy Laboratory (NREL) HP “NREL Set To Receive $5.4 Million in Funding To Research Turning Buildings Into Carbon Storage Structures”
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A Corvallis startup is making strides to be the first to introduce a formaldehyde-free adhesive used to manufacture particleboard
and medium density fiberboard.
If successful, the innovation would be a breakthrough in the burgeoning green building materials industry and likely in high
demand since Californiaimplemented the world's strictest regulation of formaldehyde emissions in 2012.

The Corvallis company, EcoPro Polymers, is developing a plant-based adhesive that contains no urea-formaldehyde, a chemical
that releases formaldehyde -- known to cause cancer in humans. The company has received support from Oregon State
University and Oregon BEST, a nonprofit organization focused on clean technology innovation.

Oregon BEST is investing $124,000 of early stage funding to speed commercialization of the adhesive through collaboration of EcoPro
Polymers and OSU researchers, according to Oregon BEST.

"For 60 years, formaldehyde off-gassing has been an issue with urea-formaldehyde, the most common adhesive used in a particleboard
and fiberboard," said Fred Kamke, OSU professor of wood science and engineering and director of the Green Building Materials Lab, an
Oregon BEST Lab on the OSU campus. "Although emissions have been reduced dramatically over the years, formaldehyde is still being
emitted and some markets are demanding formaldehyde-free solutions."

Humayun Mandal, who has a doctorate in polymer chemistry, left a career in the adhesive and sealant industry to found EcoPro Polymers
in 2014. The company is competing this week for a $200,000 prize at the Cleantech Open Global Forum in San Francisco.
EcoPro Polymers' adhesive is showing promise in lab trials and has attracted interest from SpekPly LLC, another startup supported by
Oregon BEST that makes architectural panels from agricultural byproducts.

SpekPly happened to be using the Green Building Materials Lab when its founder, Dirk Wallace, met Mandal and learned about the new
adhesive.

"It was serendipitous that our research in the Oregon BEST lab at OSU resulted in a connection with EcoPro Polymers," Wallace said.
"The new adhesive is allowing us to move forward with a formaldehyde-free product that utilizes agricultural waste and is
nontoxic."

To support clean technology innovations in the state, Oregon BEST brings together expertise from more than 250 Oregon BEST member
faculty and research from nine Oregon BEST labs at four Oregon universities (Oregon State University, Oregon Tech, Portland State
University, and University of Oregon.)

G J
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P : The Register-Guard “Corvallis company striving to introduce first formaldehyde-free, bio-based adhesive”
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At PPG, we are committed to using resources efficiently,
developing industry-leading sustainable solutions, and
prioritizing decarbonization to protect the world for current
and future generations. (F4§)

Our paints, coatings and specialty materials protect and beautify
the world, many of which offer benefits that support our
customers' sustainability ambitions. In 2023, 44% of sales were
from sustainably advantaged products and processes that we
have defined as addressing multiple sustainability benefits,
including lower emissions, lower toxicity, energy efficiency, use of
renewable raw materials or extending durability. One leading
example of a sustainably advantaged product is PPG's expanded
bake ENVIRO-PRIME® electrocoat (eCoat) EPIC 300. The
coating can be applied to heavy electric vehicle assemblies using
less energy and heat, resulting in a savings of 20 kWh of energy
and 4 kilograms of carbon emissions per vehicle produced. The
product is also water-based and generates minimal waste due to
its application efficiency. Another example is SEIGNEURIE™
EVOLUTEX™ Bas Carbone by PPG, an architectural coating
launched in France that uses a bio-based binder and has a
20% lower carbon footprint than previous coatings.
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KIA Motors is using bio-based paint supplied by AkzoNobel
for the inside of its new EV9 electric SUV. It’s the first time
the vehicle manufacturer has specified an interior bio-based
coating.

Two kinds of bio-rosin (rosin is a solid form of resin) have
been used to create the product, one extracted from
rapeseed, the other from pine rosin. The paint can be found
on the EV9’s interior door switch panels, with AkzoNobel
also supplying coatings for the rest of the interior.
“Both companies have a long history of developing more
sustainable products and we’re proud to have played a role in
helping KIA Motors achieve a notable production landmark,”
says Patrick Bourguignon, Director of AkzoNobel’s Automotive
and Specialty Coatings business. (##%)

“KIA Motors had a very specific coating requirement for the
EV9 and the performance of our bio-based product met all
their needs,” continues Bourguignon. “It’s the latest
example of how we as a business continue to develop
advanced coatings technology that minimizes environmental
impact, without compromising on quality.”

&

Hi P : AkzoNobel HP “AkzoNobel uses rapeseed and pine rosin to create first bio-based interior coating for KIA Motors”
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In an era marked by growing environmental concerns and a push for sustainable practices, the agricultural
industry is undergoing a significant transformation. Agrochemical manufacturers, in particular, are facing
increasing pressure to adopt greener solutions that minimize the negative impact of their products on
ecosystems and human health.

Thus, bio-based adjuvants derived from natural sources, such as plants and microbes, have emerged
as a promising alternative to traditional synthetic pesticide counterparts. (&)

The green crop protection concept promotes the use of integrated pest management (IPM) strategies,
biological control agents, and the reduction of chemical inputs to minimize the negative impact on ecosystems,
human health, and the environment.

The global rise in the acceptance of the “green crop protection” concept is fueling the need for agricultural
adjuvants as they play a crucial role in addressing the growing apprehension regarding pesticide residues in
food and the issue of pest resistance.

The ongoing trend of regulators in numerous countries actively reducing the maximum residue limit
(MRL) further underscores the significance of this demand, and this trend is projected to persist. (#

#)
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P Biaxially oriented bio-base REHE. 2EE. XEtho0lAEHLEDE 20/ 11 R BIEEEBLEDBMDEE
(AMERICA) INC polyester films and laminates HLTLTH &L,
T kR, Lo O7 LAV BIE O REAAMEENA b — LD/ X—ARBEBILT HAAICHE
INVISTA NORTH Methods of broduci boxvli T3, IS, KAETIE, 207 LA VEBIETAERMLDEESNE-EREEVO RN LMEEEAE
A 2012/6/15  13/525034 41008 O PrOGUCING CAIMOXYIC o4t BIEBEIMOFANO_SHBLWEBF Y TY—HAEE/ I—HACERNBEND, CONH
AMERICASARL acids . BASNARERNOFATIE, ZBIE, 7OCEUE, B U/EEIFMDW-ZEEMECET LD
BEELTELLIED, S5, NEBLA-EREEYORNEHESIN-RRENELEFT LN TES,
S R, CTE R E B O2EORG TR, BIAE, ALRFOLE FIUEFELRE FOFULE,
INVISTA NORTH Methods of producing 7-carbon EMRSHLICEY, EAYVBT-TI/ANTIVE, T-E FOXIANT R VB, ATEAFLUOTS
AMERICAS AR L 2013/12/23 14/139072  chemicals via methyl-ester URLTANT B OA—VEERT HI-HDERFHRBMNEH SN TS, KBRBECLHINDI NS
shielded carbon chain elongation ?)EE%(EL giﬁﬂliiﬁ&lﬁi‘%ﬁiﬂﬁb\ AFIVIRATIVREDSHILRVBEE 21T AN SERXITHEEIRK
ZFEoTLY
e RUABBMIBABELUAE 7 U LREISB)ZEAT AHIEMERN, 257 ULRHEIEE. st
TORAY Resin composition and molded (a)10°C0)§'_E’%'—7E‘9"6 Vil 7X§£$§/ml#uf:\¥t(i(b) SUTHRDFUT 4 —3%LULEDEWNE, AFT UL
it I Fr _ = 4 =98 ~ | 410 0, = JnEn
INDUSTRIES INC  2006/1/27  11/988414 article composed of the same é@%ggggégémﬁ@~Egiﬁn¥sbamm 4500000 #* 52 7 1) JLEifE. 110°CDH 5 REH
____________________________________ o of oroducing 7-carbon TS, JNAVEEIFLFE FELRELA— 05 EE SAECTEIEE#ICIEE - 2B ORKE
Mhet ey o 7'0"’(‘; N gl HIZIE, HLRFULR, ZIURFLEEFOFILE, FBET DI EICKY, EXYUET-T
INVISTANORTH 201312123 14/138902 ~Chemicals via pyruvate an S/ANTAUE, 7-E FOXOUATAUE, ATAAFLUSTIURULTATASSF—LOIDEEE

AMERICASARL
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INVISTANORTH = 515/10/13 13715081 Chemicals via CoA-dependent UBLT-ATE U SH —LVEERT B=ODELEHREATHINTIND, ABMECEHIADL D

AMERICASARL carbon chain elongation DOFBIT. RATEHLCBESKE. KU ROXS7ILh/ I— 2B 25 D0 CoARTEIEE
associated with carbon storage £ Res - (LB R R RTRSKICEET B LITRELTLS,

23-TRAOA—VOHERERL, MEVMEBRCLYEEINI23-TE2 U OF—LIEEKE T/ RBELE

TORAY RUAF O BMB(R Ty TA LIz, ZILAUMEDEZRML TERBE(IER)EERT S LEEL,

INDUSTRIES INC

Process for producing 2,3-
butanediol

. AL, CTIEMEEHEICHEEII2EOKRIFERE., AILRFILE, FIUOREFLEFERFOXIILE,
Methods of producing 7-carbon EMRTHoEICEY, EAYLET-FI/ATAVE, 7-E FOFIUATEAVE, ATAAFLUSTS
2013/12/23 13/179007 Cchemicals via cl carbon chain UBLTATE U SA—LEERT B 0DE L EHRBARRIN TS, ABFEECTHINE-hb

elongation associated with OFBEIF. RETEH LUEEHIRIAEEBESRICEET 2CHHERRRIZHRAICE TV S,
coenzyme B synthesis

INVISTA NORTH
AMERICASARL

KEFEFIE, 22XV ITNES—bELETLE S VBB EDOCSEHICIHEE - F2EDRIGEREE. HIZELT
INVISTA NORTH Methods and materials for the SUEREE ROXILE EBRTHCLICEYAEROFLTFS—h 473/ TF5—F ThL
Sl \\VERICA S ARL 2015/12/21 13/525034  production of monomers for nylon- DUFERIFLATIUOA—IILEERT 5 -ODELZNRRIATEHIN TS,
4/polyester production

. REEEEL. CTRSETHEO2EN KB TR, Plx(E. DILREILE. 7S oBEFLFE FOFLE,
Methods of producing 7-carbon EMETHCLICEY, EAYVEI- TSI/ ATAVE, 7-E FOX AT UEE, ATAAFLUTTS
2013/12/23 14/139072 Cchemicals via carbon chain UBLT-ANT AU CH— L EERT D OO ELEMBRBEATH SN TN, REMBICEHINE NS
elongation associated with  DRRIE. REI2BLCEEEIKE. U ROT7R - 7oT0 FO T4 AREF2-7 I 7 S15— k
cyclohexane carboxylate synthesis 1) s, A mis oo OAFH ALK UBESKICEEL - ZOREREEEZELEREICE>TNS

AP, CTEMEIHOEOKRIGELEE, FIZIE, AILRTILE, 7IUORFLIZE FAFIILE,
Methods of producing 7-carbon ERMRT D EISEY. EXYUBT-TI/ANTIUEE, 7-E FOXUANTLUEE, ATEAFLUDTS
2013/12/23 11/988414 chemicals from long chain fatty DRLTIANT B OA—VEERT HI-ODELFHRBNEH SN TS, ABRBECEHINLI NS
acids via oxidative cleavage DREIF, REIEBLVEEREELS, HEEO LS BHMEMN SBOIZE>TIA—FENEIODEL 5%
E/FFUTF—EICLYRET D IL-ACPHREIADISIEE S RIS L UBIERARITIKEL TS,

AL, ColEMRHDIEF - IF2BEDRINEREE., FIAE, AILRFIILE, FIUoEFLFEFDXY
INVISTA NORTH Methods of producing 6-carbon WE, ZEMETESCEIZLY, FTOEVEET I/ AFH U, 6-E FOF O XY UB, ~AFHAFLY
AMERICA S A R 2013/12/23 14/138992  chemicals via methyl-ester STV ATATY B L RELEAFY IO —VEERT H-ODERFHRBATH I TV,
shielded carbon chain elongation ~ ABMEICEH SN ChoDERIE, KREIFES S TEEBEN., A FLIXTILRESHILROBER
ERITANSBREXITHERIKIZE>TL S,
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Method of controlling the supply 6ﬁ%@~ﬁﬂ%Eﬂt#%&tﬁmTétmtﬁiﬁwéo:oﬁ%@~ﬁdwﬁﬁ~ﬂg~ﬁb&03

SABIC GLOBAL and allocation of hydrogen gas in a N e _ AN =

TECHNOLOGIES 2014/12/23 15/120853 _hydrogen system o_f a refinery _ 7 rﬁ%gg’;g%?f&?&fg J-?l g) alﬁa‘:,%,ﬁjwbi,ﬁr %7]‘3:%)‘ géﬂ g;ﬁ;f ;%ET t‘}é {L _-,1:‘:7}?% Ifj bE;E,; wjjﬁhﬂ? )

BY integrated With olefins and BEUAKRUETO LN LENS NI KEA SERE NI KRE, KREHET 5T 0L ALR CHER
aromatics piants SNBKREEREZLKFKHEETOERI=y FEDHEESTD,

RFEADNAF A A IVEF T LERYIE, B2 MK > TEEENH1~200phrD/ A A F 1)L, D75
EBIDDPIVE/I—EBRAERYI—FLFIAR)I—2ETPLEEL 1DDT L, 5%%W®*&(&

BRIDGESTONE . . L
Oil-containing rubber compositions % 1FE D454 FEEH, EEH:,/\ V=% EH, DI ELIDOMRREBRINH—RU TSI v I BLUS YA
=N é’gggﬁ.’?‘gggﬁc 201511218 17/322132 ;4 elated methods DL EBIDEEH, W—HRU T T v I DEIFHEFTERIDOKREDIOWNU T THS, FRELIOT LI
BMIZH T, fﬁﬁ?@i-‘frﬂlﬁﬂli EHEMBEET ST, BFRE1OITLERMICE T, /N1 FF 1 )LIE5~100phrd
ETCHET S,
K%Eﬁ]li AEJ[NMBEEICH T DRIAEKFRHGREBOKRESBELIZ y MRERILKRRBRERNZ, KFR
SABIC GLOBAL EABI=y FERENBVEETRMERIZE, KFEHER b —LEFHT DR TV TE C2-Ca85
TECHNOLOGIES  2014/6/30  16/584096 Method for cracking a hydrocarbon 7 1 . 7J<$&U)"5“/’&’§‘¢?73Z3_ﬁ . BIRRAHRRMNSC2~CANZ T4 VERHT D, RF—LNREE
BY feedstock in a steam cracker unit ~ DFRIFIZT D & S ITHEESNT-RTELC2~CANT T« VEMIET H51=DDHEICET 5,
ABRMECHATT SMEBAMIBICK S TEESNINATA AN ESOTLMEBMIE. £z, JLMEMMIC
BRIDGESTONE BFLTWLD/AA 71'71'4}lePG)HaHﬁE?E’a%i@}‘iiﬂ]’&%‘hﬁlﬁ'éﬁ&if FNRAAF AN EECT LY E
Oil-containing rubber compositions SLVEL ELIDDEREELZ AV, RUZBIERFHFHEORIBRENA AT AILEFRIAVERET S

AMERICAS TIRE  2015/12/8  15/539050

OPERATIONS LLC and related methods HELRATEND,

ABMEICHRT MBI MIBICK S TEESNINATFANEESOTLHERMIE. £z, TLHERMIC
BERTVANAAF A INHDEREFEORB EHEHT 2AERE LI (F AN EECTLERYE

BRIDGESTONE . L . N - - o 7 "y Apieh o o’ i
Oil-containing rubber compositions BLAE EBLIDDEREEL R4V, RUZBRIERFFEEDBIHMENA A A MNILEFIAVEREBT D
AMERICAS TIRE _ 2015/12/8  16/528576 4 0 lated methods HEMNBREINDG,

OPERATIONS LLC

AEADHBEYIE, PECEL 1 EOREEHREZS HEAKITa) 20~900Wt%DIFELU LD E = TUEH:
Vinviid bstituted i FERIEAY. b) 10~80Wt%D1FELL EDIBIK (A 9) FHYL— FIRTFIL. c)O ~40Wt% D 158 L L DA 88
TRINSEO Inylidene substituted aromatic H=FU, ZLTA)O0~60MBDTILEIL (A48) THYL—+5EH, EEERSLULEEHROESE

) [
EUROPE GMBH  2019/10/4  17/282392 ;“S‘t’gf’:)“oﬁ;g’:fscyc“c(mem)a”y'ate EQERTHSFEE120,000g/mollETH Y. 5 REBRETICL L THS.
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FTEN-MENZESTEFRMES, EFRMEONIICRIF SN DETERNICESBOMENERT 5. £
IRIE, MEVOEIFERELCERZEHL. MAENMOKRBEFEN DT T DEREZRERICHEDLILY,
ERAEL, BECBEKEOR)I—AoBREN, 232 =T s ORBEELEREST 2N, FRILE

MICROVI ZHEREZELTLS,

A Biocatalyst compositions and
BIOTECH INC

2018/6/14  13/018868 processes for their use

AEBAE, RKCDEFENAAIRAOFEEICLDTE/ —ILDOEELE, BOTE/—LBLVEIED~DOE
PFHERIE, KERBEIOXNLDIL / —LELUTMOEYMEDDEEXICET 5,

MICROVI Enhanced efficiency ethanol and
BIOTECH INC 2013/6/14  13/918838 g, ar conversion processes

AEBF, BHREAVSCLIZE-T, FYREVRFHORETIEERTHYMOSHEEDL G VELREH
DREIEEBTHYOEFTEOLLTVREZIEEKICEHT 5. POXELGFEHERMMBRADOAR DTN

hain dibasic acid with | FERICEPRBIEEMEAKROENEREIEEBOELSIC, AFRAITEL, BRAEESA-TOE—
Long chain dibasic acid with low B—AESTHICEL. COBDEBICLYREINZENE_IEEBOES. REBEEEYMOLIYEVNEREHED

CATHAY BIOTECH content of long chain dibasic acid R4 S S ANKIEER
NG 2019/7/3  17/814972 0 i of shorter carbon-chain and BRIMMOSHEESKNEBIER LD,

preparation method thereof

ARAOEE S CREEEMENEAVEZEREXBFEEERE, (1) F1EEFRPORKERDOD
BREMEHTOMENZERRT HTRRE., F1EERRPORKEMDp HEp HA—F VYR Z Y M2k
THIEIL, F1EESFEANBATOIHHRGEBOREL p HA—F VR A Y ML THIEIL, (i i) 58
1 EERELN O 2 EBERB T IER SN —EOEERHFE TRIFEO—EERET 5L, (i

GREEN Two-stage continuous process for . .y 1| . INF~ & o pE3ETR R - 52 =1 4 2
2013/7/23  14/416259 ‘ i i) BRERET LSOO THERET, F2BERFTTOBRBEERFTHTORCLMEMETEESTHL.
BIOLOGICSLTD producing a solvent BEIELTH 2 HREETHELL 1 DULOSHEEBHMT 5o LEBOIEERMLET 5.
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MELIE, /R=YF 77 REOHMEMRBEREICET SBHFAA M THY,
EEXTHELTLWSHFHARARICEITH5SAEEITRRIEL & H#E

HEEA HFER  HFENo. FREF R R B

FBAIL, FERDE LT, PELCEBLILEBONAMAY—T70 20 b, BIZTT2V/ VLT ILY —)L(MEL.
MMLEE E)EIF R T IUINER Y/ SUTILY b—IUIBE, Chld. MEEEHERUEILHIENRIZEN
Acti\/atorincluding biosurfactant HOEE#FEﬁﬁFﬁj_%)U)I + t@&ﬁéﬁﬂ&l}%ﬂzﬂﬁﬂ:ﬁﬂ%_'*?m{ﬂL i?" 1t*E:II-_IIL Eﬁ%ﬂ%:ﬁh E;‘—élﬁl

tive i dient, | BLURFBERIRUVZEHLEFEZSCHRBRERMIT IFHERS E LTHEIZT S, S5, AFEAL,
=il TOYOBOCOLTD  2007/8/7  12/367870 2%&%&%%%%&@%% FEEDT L/ VLT YR b—ILE %M%BEVJ/tj//»r&éma&UﬁiwémurMaé
method thereof Elﬁ_’;—éﬁlfé*ﬂiﬁis—‘;—é

ARAOEBEDERFER. (a) HEEBICEVTREZTL., BEERMEETIORZEZERL, (b)
DEBRIEBELNSOEEERMEST IOREHBL. (c) BEERMESTEEREZBRANOIOR
DEDEEEINORESE. (d) REEICHBBIONEINEEERMEELINRERL, &5
HOLIFERM IP METHOD FOR PRODUCING AND 2 (e) SESENODEEEBMEEREY S LEBT CLLEEBL, BREICEHAEIE, RILKE.
LTD 2017/4/28  16/312394  oEpARATING LIPIDS TR/ A K, BB, i, BEEES S UMEE. FELIETIA/ A K, BB, #. BIhEES L UHEER
Mo BTIL—ThoBIRENWDIEEEERT S L5280, (FBEKRHE1. 31)

MRADERDHLE ST ERADBEARIZEBE Lz, ERICHTIREENKYVEIAMILREIZRET S
o RVUJUILIYRYEL=ILYEY R (MEL) 29BN ELTERETS. iI7ELLIX0. 00000
1~100EEHEETH. ERFELIIVWRITBVTLHERAETH D, V1 IILRE,

TOYOBO CO LTD 2022/2/18  18/548997  ANTIVIRAL AGENT

AEIZESTRET, BRE~NDEEEARLC ﬂoﬁ)ﬂ%@wﬁhé{tﬁﬂ}ﬁﬁﬁﬂt%w%;;ﬁi&ékﬁi?‘é
EELIT. COLBHEERESATAICLICEY, Lokl Li-adad LWVERREBL-EQTE
o ) LM ERMT S, FTi—wk (1) 'Cié Y xt#ﬁ?)b:—)Ltﬂaﬂﬁﬁﬁfﬁﬁkéhé#ﬁﬂa
Cosmetic pigments, their . BTHhAEIU/VLIVRY =LY EY FE, BHOREICHEL TES,
TOYOBO CO LTD 2010/9/27  13/498200 production method, and cosmetics

containing the cosmetic pigments
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AEHAL, ANOVE (MEV)REBEI1—FTI3EEOXY LA F FERIIZECEBERERANT, 1V 7
L/ A FMLEYMZEEET BHEFICET S,
AEBEOBEBHRICENCA YT/ A FMELEVEELET HHEG. BEMREZBEYLEMPTEET S
LEEH, 2T, ZOEBMBENA., a)MEV—1(SEQ. ID. No :36). MEV—6(SEQ. ID.
No :41), MEV—15(SEQ. ID. No :50), MEV—18(SEQ. ID. No :52), MEV—21(S
EQ. ID. No :56), ¥FIEIMEV—23(SEQ. ID. No :58)#0—FK¥5—D2LUENDEEBNXY L
A F FEHl. BLUFRLE, b)BRESAGVESMBE LKL T, BOLEZERNGETI=24—FEFa2—F
THEGTCHAHACOLORBEZEL C LEWHBET D, £, AFERIE, HESAGVEEMAE S LK
Method of producing isoprenoid LTAVYTL/ A FEEYDBRLI-EREET SBEBETMREERNT HHE, 5K, MEV—L,
compounds in yeast MEV—6., MEV—15, MEV—18, MEV—21, MEV—23%1— K4 5—DLLODEEDXY LFF
FES., & UVFERIE, IESAGVESHERELEL T, BdLEERWNETI=24—tE%3— KT 5iE
EFCHHACOIDRRZACEEE ML HEL T S
%mﬂoMJ@E@#/ADNA#b%ﬁE@ﬂAI%ﬁW(eYAQEW%L Ff-, CDeYACDS
AT5)—%BET D, . ZOFATS)—hb, RVFLUEBEREEI— KT HERGUHERFE
REL. ZOXYLAF FERIIZREL. Tz, COBGFEZRAVTERERN I —##%Ed 5, 35I12,
DRI A—EBBHETHDB Y4742 A L THERRS ¢, £1-. COBRIZH1H5ERGOEEFOM
HAHE, R) A T—EBERIGITE >THERT 5. LUV DEBICHELANILOEEEZMES 5,

EVOLVA SA 2011/5/20  13/699198

*%wmﬁﬁAb/t/ BERRYRTF FIE, ZFOBIMNSEQ ID NO. 1IZREhd/NALUtE
BREBRRYRTF RICPE<EL 8 5%NEIIRA—EEHT 57 S/ BERSI, Fi-E, TOMBEELED
Eﬁxyhéﬁﬁ\ﬁmﬁﬁﬁu&j?P~ﬁtm:%@Mﬁ%ﬁ?%ﬁ%yhm\#%ﬁEnuyﬁiw
RUBTEAEN S DAL OO EMET S, GERIE1)
FE#CCTIEMENBZ EF BRELTONLYEUMNDS, FE, 772V EDY VBEO LS HIE
BRAFERANDS, X—bH LU EEDIFETHD. RBESNIZY XYL - IS5PF7IL (Eryngiu
m glaciale) ALVEUEHEER (EgVS) [Z. NLUtEVESD., MEAHITILRUEY
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Valencene synthase polypeptides, S1os s [
EVOLVA SA 2014/3/11  13/999598 encoding nucleic acid molecules . CVSZATHDNAL YV ERERICERLT, ALV OFREELANOEEEMET S,

and uses thereof
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