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E4 Verification and evaluation of biodegradability in the laboratory and deep-sea environment
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i e PM promotes the systemization of elemental technology, reorganizes
| L the teams, and selects the themes to maximize the outcomes.
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Japan Carlit Co., Ltd.

This project has the following goals for social implementation of
development technology.

@D We create three or more new marine Time schedule for R & D

biodegradable plastics that exhibit 90%

: e o : 2022 2024 2027 2029
biodegradability in seawater at 30 C in six 202010 20042 20243 2029.3
months after the switching function exerts. y A A . - e :
<J I & e i~ TR After finishing the project
. - /Y /Y n ] ut
@ We demonstrate the biodegradability of these W/ "/ e Lab-scale .
. . . . = - ilot-scale
new marine biodegradable plastics having the R&D = Bench-scale
switching function in marine environments, : B L imol :
includina deeb sea u ocial implementation
Inciu g P . Coordination with com

. . Market share 0-20 %
@ We create new marine biodegradable base

materials made from biomass and carbon
dioxide.

International cooperation

Biodegradable plastic ocean surface mooring experiment on the NOAA observatory buoy As part of GIGA School x Deep sea, a new biodegradable material was installed 855 m off
Hatsushima Island with more than 24,000 elementary school students and the Minister of
MEXT via a live online broadcast.

Patrick Berk, Research Scientist, a n DH H _

National Oceanic and Atmospheric Administration (NOAA)

We evaluated degradability of biodegradable
plastics in the ocean surface layer in cooperation
with the National Oceanic and Atmospheric
Administration (NOAA).

A special exhibition, "The Sea: The Source of Life,"” was held at the National Museum of
Nature and Science, Tokyo from July 15 to October 9, 2023. The exhibition raised
Evaluation of biodegradation of biodegradable plastics on tropical mangrove forests. awareness of the marine plastic problem and appealed to the public to reduce

environmental impact through biodegradable plastics. During the exhibition, 200,000
E Sudesh Kumar, Professor,

people attended.
Universiti Sains Malaysia (USM) :

Assessing the degradability of
marine biodegradable plastics in BEERvES
marine plastic debris hotspots.

Evaluation of biodegradation of materials | 4
developed in the PJ in mangroves (Right)
Plastic debris in mangroves(Left)

2023.7.19.-10.9...
o 835 B4 1 i

Joint implementation with NEDO Moonshot ITO PJ Major media appearances
- - BSFuji Galileox 20231126
NHK Science ZERO 20231125
Aichi Television GO JISUTA 20230821
Fujitsu DESIGN SPECTACLES 20230803,10

G7 Digital and Tech Minister’s in Takasaki Gunma 20230430
NTV Sukkiri 20220608

- Biodegradation assessments and Publicity Activities in Southeast Asia. |

Degradation testing of marine biodegradable plastics (Malaysia,

Thailand, and Indonesia)
Workshops in Thailand and Malaysia (Fall 2024 scheduled)
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Development of multifunctional microbial polyester: Base materials for installing switching functions
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\ (@) g fa I
Sugars + P(3HB-co-3HV-co-3H4Pe) Unsaturated Installing_switch
OH . . function
4-Pentenoic acid side chain
z o ™ o \: o)
Recombinant l Intracellular . : H
R. eutropha < %, saturation o 0 .
reactlon m n |
42~78 mol%  8~3 mol% o
P(3HB-c0-15.8% 3HHx-c0-9.0 mol% 3H5He) ] 2 c e
OH | *In Ralstonia eutropha , the terminal double bonds of 0308 B EIR, (PADIE 24 gk S, Ui THEE - Adm ﬁ(/ /b J
R %B Bk | unsaturated fatty acids are easily reduced to saturated E?gr?;;l:tisggetr:)gme;ﬁ:Mlj,a1’58 o L ) 1
. fatty acids. L B e R
------------------------------------------------------------- 7 6 _— _'%45 4 3 2 e 1_ﬁ ppm
‘ glucose —>—— ———— 3HB . M & 9 5 «
Sugars + (R)3HH Identification of terminal Recombinant enzyme by E. coli host
/ PhaJ4a

5-Hexenoic aC|d

0

Intracelluk

Recombinant .
R. eutropha

satu ratlon
reaction

*

3~18 mol% 4~31 mol%

Hexanoic acid

Toughness exceeding that of nylon 66 (80 MJ/m3)

Conventional
monomer

3HB
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3-Hydroxybutanoic acid

Methylated at a-position monomer
3H2MB

3H2ZMP o

AHK

3-Hydroxy-2-methyl butanoic acid 3-Hydroxy-2-methyl propionic acid

Development of tough materials P(3HB-co-12 mol% 3HPi)
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Development of biodegradable polyamide
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3-Hydroxybutanoic acid Aminocarboxylic acid Dimer monomer
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Ester amide alternating copolymer

Q
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M, / g-mol- M,/M, T,/°C T./°C Tyse, | °C X. 1 %
P(3HB-alt-Gly) 14,100 1.6 80 162 245 40
P(3HB-alt-L-Ala) 12,400 1.2 80 n.d. 241 36
P(3HB-alt-D-Ala) 5,300 1.3 85 n.d. 242 42
P(3HB-alt-5-Ala) 16,700 1.3 55 150 248 34

Feedstock: dimeric monomers High molecular weight polyester-amide
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P(3HB-co-3HHx-co-3H5He) Unsaturated Installing
side chain switch function
" acetyl-CoA

3HPI

unsaturated bond reductase

2] hexenoyl CoA
noyl-CoA isomerase

3- hexenoyl CoA
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Direct PHA conversion from CO,

» Using H,:0,:CO, gas as a raw material substrate, genetically modified strains of Ralstonia eutropha
(C.necator) were cultured, and a production test of a new polyester with excellent marine degradability is
conducted.

» Clarifying the culture characteristics of recombinant strains and developing technology to efficiently produce

polyester from CO.,.

In particular, we will focus on the development of a culture method that enables the improvement of product

concentration and speed, and the complete consumption of raw material gas.

47k
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P(3HB-co-3HHx)[PHBH]
Production of high PHBH concentration by
iar culture of C.necator MF01/JAc strain
Residual gas that is not utilized by the (2021)
bacteria and exhausted from the fermenter Dry cell — —
. = - ultu uctivity
Avoid Feed gas is (10 is returned to the ~gas storage tank, (g/L) )
wasting raw supplied to the circulated and resupplied.
gas culture 61.4 0.300
gress - medium in the % 3
S ——— . fermenter by - —+1 PHBH 3HB 3HHXx
@\ ventilation : @ —] (g/L) (mol%) (mol%)
Y /= A e l 5 l 5
¥ %@% \%ﬂ =1 a — 94.6 5.4
@)/‘\ N " @ — Improved PHBH productivity
S 2 / =’ — [ Improvement of culture equipment and methods ]
® 1 - Inorganic salts suitable for PHBH biosynthesis
_ Fermenter , exploration of medium composition
@4 - Improvement  of  fermenter  agitation
I — performance (raw material gas dissolution rate)
. : Maintains low concentrations of inorganic
1 Gas mixture Maintain

CO,:H,:0,

Mass flow controller continuously replenishes

Gas . feedstock gas with constant composition
1. Jar fermenter, 2. magnetic stirrer and water bath, 3. pH [
controller, 4. DO meter, 5. tube pump, 6. On-Off timer, 7.7 : : w
wiw% ammonia water, 8. antifoam reagent, 9. sterile filter, C/D@ Dry cell Productivity
10. flow meter, 11. needle valve, 12. gas circulating pump,  oo. H: @ (g/L) time(h) (g/Lih)
13. drain trap, 14. temperature controller with circulating
pump, 15. gas reservoir (water sealed gas holder), 16. gas 98.2 142.5 0.689
ling port, 17. manometer, 18. gas cylinders, 19.
Toughness samp 9
3 i . /L (mol%) (mol%)
(MJ/m ) Closed circulation gas culture system (aL)
306 81.5 86.2 13.8
150 World Record: High polyester production from CO,

including P(3HB)

Biodegradable plastics from polysaccharides

Up to2'mm'thickn
Dissolving, coagulating, and drying cellulose

gives transparent paperboard. pCT/JP2020,/039874 Compositionally identical with paper but

more functional.

The brittleness of the material, which had been a
problem, was overcome by improving molding and
processing techniques, and we succeeded in preparing
a complex-shaped component composed entirely of
chitin.

Before After 5 onthiiss

e . | .

Q,, »p‘The,cup holds water W|thout inner film;.
which is necessary for the conventional

Molded into a cup shape, which is the expected shape for
actual use.
Demonstrated that the cup-shaped cellulose material
biodegrades by half in less than six months at the bottom
of the deep sea.
Large numbers of degrading microorganisms were
observed perforating on the surface of the material.
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Switching triggered by difference in pH Switching triggered by wear

Switching triggered by wear (Enzyme)

Cellulose triacetate (CTA) coating _
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ol  sutace | CA s succeeded in making
g 60 S tition fo v enzyme- embedded
i f;ﬁ : plastics by melt blending.
g > PCL completely degraded
© 30
“ ol 5 Before surfaces odasaans S soDu in 6 hours and PBSA in 3
e (80 -200°0) 7An () days.
> PBS degrades 20% in 21
days.
Degradation of biodegradable plastics Development of enzyme
melt-mixed with cutinases in a buffer (lipase) embedded
1 = 1001 — e 1007~ 100 biodegradable plastics
{90 = _ '
_S') 80 / 301 80'-
g 60 - soﬂ 60 -
~ 404/ -=PCL a0}/ = PESA 40 el Bl BOD biodegradability curves of various
g g\'s 20 ;:;2&?:3 HiC 201 ;mb_egffd% vk 201 ;;b_egaﬁ% i bic:fjegrad?ble plfsticfsT kmelgmixed with
1.0 = 8 olep_____. ¥ o cutinases in seawater of Tokyo Bay
| - &) _"g" {IL—;_:S 24 ; 01224 48 72 96 100
05 1 79 g T = PoAT 5041 - - PDLA ) E——T HIC + PBSA
- Degradation test in sea water 401 —e—ozkhic | 407 —e—0SKHIC s B _ 80
00 . . . . . . . . 70 "~ 301 embedded 30 1 304 2\1
. ! {20 — 20/ z
0 2 Degradaﬁon Time (9veek) 8 Degradation of CA exposes PHBH fg .././" ] ./-f”"'-/ fg 5 604
" - . . o b v o oL----—--—--l 0 e -
Succeeded in improving interlaminar adhesion 0 96168 336 504 0 96168 336 504 0486 504 3 404 cL_
Time(Hour) § /A Sy ,'M-"e:f: + PBAT
. Non-blending ‘ o wll] ! /"
16 / &
I . . | Y o anmoéA PDLA
I ‘ 2l PBS PBSA |
- ? : Successfully reduced degradation time 0_,,,,%,,_.,,,“,,,,”},{% -
S10 (TChTrEe—|1a8/e/r ﬁlfmbl 0 I 0 5 10 15 2 2 30
g s x 10 % of blen Time (days)
"6 CTHXx Three-layer film -
4 (CTHX 20 % of ) Normal biodegradable_ plastics hardly degrade in seawater, but
{ S blend) | enzymatic encapsulation proved to be more degradable than
’ 0 100 200 305(2 ‘ '(:]()O 500 600 700 " ceIIUIose
Base resin properties are expressed through improved adhesion Switching triggered by wear (Endospore)
Switching triggered by difference in ORP Degradation is triggered by wear, and biodegradation

proceeds as endospores transform to vegetative cells.

Biodegradability control by low » PBSDT Physical Properties
oxidation-reduction potential (ORP) in i ngﬁ :?::;%‘ée;to .
marine environments » Can be synthesized from N
commercial reagents PESu o _—
> Normal seawater = non- Endospore+YE Mg f\;r““ pESy
Degradation tests  High-ORP degradable (YKCMOAS1) | [ ' 2 ‘ - : 3
at different ORPs , > Seabed (reducing PESu i H“‘L-’“L@:ﬂ“/*‘jﬁa@“gw % -
Before reduption --. environment) ' sPESu g o
degradation > Disulfide bond cleavage 1. Wearifig _ e«
I.. Three Low-ORP > Start Of marine Seawater .._e' s N E 20
I...] u—yd degradation 4. Mm&rﬁhzatlnn a1
\p' o of hydrul;mates by it
marine n’nﬁabas
L]

g

2.Germinatioh. 9 3. Hydrblysm
| " -0f PESu by YKCMOAS1

! 0 AIL NN » .
4,0%0/\"\/\%/ Wt i % . i
o) n  SDesPESu Time (d)

123468784010

(e} ' . .
&5 - - YKCMOAST
’I}..' Reductive ’

biod dabl n . . .
ey PESu degraded in the marine environment by spore-forming
bacteria was eventually mineralized in the marine
environment.
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Biodegradation rate factors from materials science

PHATS 54 B - =5 1 SR e (U R A i) Biodegradation of fiber

Mechanical properties

Tensile strength Young’'s modulus Elongation at break
/IMPa | GPa | %

Microbial polyester fibers

P(3HB)
P(3HB-c0o-8 mol?

1320 18.1
1065 8.0

35
40

P(3HB-co-9 mo 552 3.8 48 Surface

) -J‘l.-;-u-“f -...I:‘l ...f!-': \
&"Lm A
[ el e S
100 Ty
Undrawn fiber <= .
R go | ; 0 X S Fiber
YN e, 5 e ——— |
2 . R TN | R
= | Rate Bacillus on the fiber surface may degrade fiber using the enzyme.
2 *
= difference .
= - Degradation rate can be controlled by
ke Drawn drawing ratio.
- 20 . . .
Cannot be cut by pulling & fiber - Degradation rate is related to crystalline
with all your might. morphology
0 1 1 []
0 5 10 15 20 25 30
Time/ days
5 BOD biodegradability in seawater
. . e H H, H, 100
* Polyesters produced by microorganisms. P AN . P(3HB-c0-16 mol%-4HE)
 P(3HB-co-4HB) in the one of the copolymers. O % O % ﬁ i fibers
i o o/n 280 Cellulose
o (KC flock) o® ‘
© 60 | e ®
8 ® i
o ® o’
] @ ()
5 ® Formation of ..
8 20 @ biofilm ®
)
@ )
— SEM image of the fiber Microorganisms
20 25 30 -
Ti during degradation on fiber surface
ime / days

Highly stretchable biodegradable fibers
Plastisphere:Microbial flora formed on plastic surface

Microbial accumulation
in the plastisphere

Neuston in surface microlayer

v

. f%\ / Elucidate the biodegradation mechanism of
. N . :
Mari J plastic and control the degradation rate.
arlge snow O
5

Biodegradable
plastics is exposed }
to pond.

Coverage

On macrophytes

SEM image of plastsphe
formed on the biodegradable
plastic surface.

Seawater

» Dallaproteobacieria ® Alphaproleobacleria

e Gammaproteobacteria e Planctomycetes
Bacteridetes » Betaproteabacteria
Olhars

Also investigate the plastisphere in non
oceanic environments.

25 35 45 55

GC content (%)

65 75

Metagenome analysis

Biodegradation rate control by controlling plastisphere

Addition of 10% plastisphere control substance candidate to the biodegradable base polymer.

(o)
o The films were exposed to seawater and investigated weight loss and change in plastisphere.
Microbial Non- Plastisphere control substance candidates
3 - synthetic plastics degradable 2 Substance
plastics in the e 1 CE
2 A
™ eawater
S - @ ocean Seawat 3 CH
V 4 P
= pid 3] SH
@ © | 6 HH
= N 7 C
o a 8 C
it .
: Blodegrédable = 9 AN
- plastics ol 10 AC
<Q in ocean © 5 1 P
12 Y
" \ 13 Negative control
®
0 Effect on increase in the degradation rate.
o 4 Chemosynthetic biodegradable plastics @ PBSA
! ! ' ' ! ' ! ‘ , , , , No.2, « No.6, No.7
-0.8 06 04 -02 0.0 0.2 04 0.6 1.0 -0.5 0.0 0.5
MDS2 nMDS1 PBS
] ] Non-metric multidimensional scaling (nMDS) based on the Bray-Curtis index. . No.6
The plastisphere of Non-marine Numbers in the plot indicate the type of substance. The area of the plot shows the
biodegradable plastics close to that biodegradation rate except for seawater. PLA

of marine biodegradable plastics. No.2, No.7, No.9

— Improving biodegradability
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Biodegradation tests of novel materials

<Types of marine biodegradation tests> % Installation sites / shallow sea

Y Installation sites / deepsea

Joint implementation with NEDO KUNIOKA PJ "Establishment of
Evaluation Methods for Marine Biodegradability"

- Biodegradation assessments in the Deep Sea and Information Exchanges

Bl # Installation sites / surface water

gg% . Normal pressure (water tank, BOD)[3S
Pressurized (pressurized vessel) =

Shallow water %:

 Deepsea water a
» Pelagic surface environment ‘3@

Sites for degradation test and seawater
sampling site

3 % Seawater sampling sites

« Conducting experiments in the deep sea using the Shinkai 6500
* Promotion committee meetings and joint workshops held (4 times / year)

"

IJoint implementation with NEDO Moonshot ITO PJ

® Deepsea 4

® Shallow water 4 Biodegradation assessments, Publicity Activities in Southeast Asia, and Information Exchanges
® Pelagic surface 1

® Mangrove 1

® Seawater sampling 13

(One of them is collecting deepsea water at
any time.)
Degradation testing was conducted in a variety
of marine environments.

Promotion committee meetings and joint workshops held (4 times / year))

In situ biodegradation tests In vitro biodegradation tests
Deployment and | recovery Plastic chambers deployed on the - e -
with the manned submersible deepsea floor " . ‘
i _. N = | Biodegradable @
. *t?-— -9 - - ol plastics + @ }
% = : ' \ : Biodegradability% = T:ZD
= 100

O,: Biological oxygen demand
(BOD) used for -catabolism of
compounds

ThOD: Theoretical oxygen demand

——T
Between 2020 and 2023, seven cruises were conducted to test the
biodegradability of newly developed materials on the deepsea floor.
This project is unique in that it tests bi_odeq;a_dabilitg in situ on the
deepsea floor, where large amounts of plastic debris are deposited.
—
 Weight loss
Sample installation ' - * Morphology of surface
e e R L S R - N{ 8 * Mechanical properties
, o : « Plastisphere analysis
- = By steel ol
L mesh . 7{¥ / j
A s S5 & Sea-sand]| ‘ :
o < DNE Pump
Marine Center, Kyoto Prefectural Oki Coastal Lab., Sample installation at Mutsu
Agriculture, Forestry and Fisheries Shimane University Lab, Aomori Pref

Technology Center

Meta-omics analysis of plastisphere correlating with biodegradation

Plastisphere DNA extraction =~ NGS

: ® Ll
——
B 9 055 9 23
'\J“f £ c * -
i W O =
—~L : () — o e —
De novo enome

-

The genome of a group

assembly construction

. Misaki (BMS Hatsushi BHT KEO (AKR Myojin knoll(BMJ
of PHBV-degrading tsakl (BMS) atsushima (BHT) (AKR) yel =)o
Gammaproteobacteria
was identified. R -
100
100 100
S
. . . . . . <
Pipeline for analysis the  Pipeline for genome quality control S " 10
genome and gene function 510 10
]
. —‘ ..'...‘ %
| B | B Function ESTHER ID 14
:;; MetaGeneMark : - : 1 )
e 50 B Esterase_phb Esterase_phb 25 35 45 55 65 75 25 35 45 55 65 75 25 35 45 55 65 75 25 35 45/|/55 65 75
: [ e ——— i p— : = Abhydrolase_6 PHB_depolymerase_PhaZ GC content (%) GC content (%) GC content (%) G ntent (%)
X | B Esterase_phb_PHAZ Esterase_phb_PHAZ
h GhostEOALA : - Thioesterase Thioesterase .
3 G | Lipase,_ 2 Lipase_2 Genome of dominant
: : . Abhydrolase_6 6_AlphaBeta_hydrolase microbes
B Bacterial_lipase Bacterial_lip_Faml.3 _
| L .E-STHER Dainbase : = AlphaBeta_hydrolase AlphaBeta_hydrolase (Metagenome
» | B Hormone-sensitive_lipase_ Hormone-sensitive_lipase_like assembled
=‘, T : Epoxide-hydrolase_like ~ Epoxide_hydrolase genomes MAGS) ‘
B i = Peptidase_S9 Prolyl_oligopeptidase_S9 ’ ; /@ 0
[ B | I Hydrolase_4 Proline_iminopeptidase 1
:;_ : : Dienelactone_hydrolase  Dienelactone_hydrolase {‘%}3
- - The genome code many PHB = Growth of microbes related to biodegradation of ’—_IJ>
- depolymerase genes plastic zﬂg : L
=> Toward identification of enzymes for marine %ﬁj@
The candidate of PHBV-degrading biodegradation
A method was developed to efficiently and rapidly = Gammaproteobacteria and their PHBV
analyze large amounts of data. depolymerase genes were identified through meta-

omics analysis.
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Social implementation of developed technologies

Controlling the biodegradation of plastics in the ocean by some compounds
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smatl mumberor mcrobee | O€@rch for marine degradation accelerators
= Slow biodegradation that attract microorganisms and accelerate
degradation

- Trush
O )

S

Collapsibility test of resin added with L
compounds (A-K)(Water tank, 3 months,
10% of each additive)

Selection of L compounds

Marine
biodegradable . 100
biobased Candidates ~ 80
X polymers 3 X
(MEEP) . Soybean-derived 3 60
! = mass-produced z 40
" Effefc]’ilvedutlllz?tlon products, § 28 i I I
of food-waste _ o L
Rice bran, ... »?ﬁ e é
S - Py Establishment of technology for dispersion of Degradability in various
degradation  accelerator(L compound)s in types of seawater (4 months)
S m - Sha-NE T biodegradable resins and molding technology ~ 100
o - N Al o el ety S s 80
‘M S 4 - S=N SN « Film molding by inflation method (assuming packaging B 60
films, etc.) 2 40
Improvement of dispersion by optimization of EEHH 20
composition and blending of the third component 0 . A .
Combination of decomposition and initial m ONEEKOKESE) mOSBeE
i i * :Soy-derive roducts %.B: Soybean-derive
T?j’,';az'};‘gg' properties®. o 1% 1 oot 3 % (e
. ICKNess: Mm
Synthesis of PHA for insta"ing switching functions Development of manufacturing technology for marine-timed biodegradable

fibers with properties that are practical for industrial applications
<Biosynthesis of PHA with hydroxyl groups on the side chain> H a “ E H a

-l )

Marine degradability of high-strength fibers by utilizing the

O
6 o) 0 technology of embedding degradative enzymes in resins.
@]
HO
— HO\/\/\)L — \/\/\)L
- OH SCoA ;QEQQ Melt spipning
g-caprolactone -
P 6HHXx-CoA PBAT HiC powder
pelletS (dr,y)
HiC embedded e
OH O . O ol HC SR
/S
HO\/\/'\)L <= HO\/\/\)L — HO\/\)L o Z/// -
SCoA SCoA — SCoA s

3,6DHHx-CoA 4HB-CoA
+ Biodegradable polyester fibers

Develop PHA polymerases that efficiently polymerizes 3,6DHHx-CoA PBS and PBAT were selected from the viewpoints of mass production and strength. 650 MPa tensile strength

produced from ¢ caprolactone by metabolism was achieved with PBS by optimizing the spinning conditions.
 Development of enzyme production technology

Acquisition of PHA polymerase mutants with 2- to 3-fold increase in 3,6DHH ratio The investigation of mass-producing enzymes with both

b Ll e

thermostability and degrading activity is underway. bz
i oy w T .—_‘—g%
PHA synthases Dry cell PHA Ratio of 3,6DHH - Development of enzyme addition technology sereTes e ey
1)
(g/L) (g/L) (mol%) Optimization of enzymatic blending method has achieved suppression of decrease in fiber properties in
Control 5.86 3.86 3.34 enzyme- embedded (0.1%) PBS spinning.
Mutant A 2.94 0.59 10.4
Mutant C 4.50 2.80 4.24 400 b 6.5 times elonaafion] :(:2 ' 6.3 times elgngatjon ::2 _tﬁigl 1
Mutant D 4.96 2.30 9.02 % —Wh]{ a0 | abemegcea e w0 e ]
— S 250 B Withou = 250 e
Mutant E 5.40 3.27 6.51 Gao | — ol iai

; w2 . 4.
200 p e | % & 150 6.5 t|me‘s___elo ation
100 f 100 / 100 ’
L / S0

00 ll0 "0 3' b ” " L .. .,PBSfiberwith 0.1% cutinase

Strain / %

Stress / MPa

Host: C. necator mutant Carbon source: 15 g/L Fructose, 2.5 g/L g-caprolactone

»Marine biodegradability
test will be conducted.

Collaboration with external partners

ARENGO © JAMSTEC © BxH-Dvb A= Other cooperating companies for joint

o muKEA AN LR AL o muKEA development, sample provision, etc.
BT BRNT Ny
Evaluate the marine biodegradability of cellulose Development of evaluation methods for DA’CEL etc. * +*
materials that have been given functions and biodegradability of marine biodegradable
composited as packaging materials plastics
- The aim is to achieve compatibility between
practicality and switch functionality. Development of an Promote social implementation of
o analytical system . . .
capable of accurately marine biodegradable plastics based on
measuring the technology developed in PJ in

biodegradability -
employing a flow-type
system and search for
new materials with
marine
biodegradability.

collaboration with various companies.
To create a clean earth for the future
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