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[GOAL in 2029 (Gunma University and Subcontractor]

Develop one or more marine degradable plastics, which has 90%
biodegradability or similar biodegradability to positive control (cellulose, P(3HB),
etc.) in marine during 6 month at 30 ° C after switching.

Develop one or more marine degradable plastics, which has 10%
biodegradability or similar biodegradability to positive control (cellulose, P(3HB),
etc.) in marine during 6 month at 4 ° C after switching.

IR & D items]

« 2. Development of biodegradation start switch functions

« Salt concentration switch
 Oxidation-reduction switch (by ORP)
« Wear switch (using endospore)

3. Biodegradation speed control of plastics in seawater
 Development of technology to improve biodegradability speed in the ocean

4. Biodegradation evaluation of plastics in seawater
 Analysis of microbiota regarding plastic biodegradation in actual marine

environment
« Establishment of evaluation method of plastic biodegradation in laboratory



Biodegradability Control by Low Oxidation-Reduction Potential (ORP) in Marine Environments ‘Q

. Non-biodegradable
Plastics
S SS

S

Flowing out

co,

S0,

/

Biodegradation

Reductive
Cleavage

Reductive (Low ORP) condition

in marine sediment (ca. 2 cm) Biodegradable

Compounds



Syntheis of Reduction stimuli-responsible Biodegradable Plastics ‘9
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Reductive Cleavage by Low-ORP stimuli (abiotic degradation) Q
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Biodegradation of reductively cleaved compounds

0] O
HS-CH,~C~0-(CHz),~0-C—CHy-S H

HS SH

Degradation Compound
by Reductive Cleavage

?
CO, + H,0 + SO,

() O

Inorganic Compounds

Microorganisms
in Natural Environment

Degradation Compound

100
) - @Degradation Compounds
280 - AReduction Stimuli-responsible
2 - Biodegradable Plastic
S 60
8 i
© C 0000e%0 %
25)7 40 °®® L
S i
Q2 20
m i

0 A A A2 aananBantd
0 10 20

Degradation period / day

was biodegradable in Natural Environment.

After reduclve cleavage,

it's biodegradable!

4 0
S\ / O?)

Biodegradation







