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» PLA(Polylactic acid)
» PHA(Polyhydroxyalkanoates) » PCL(Polycaprolactone)
MBS | = Cellulose * PBS(Polybutylene succinate)
= Starch Blends = PBA(Polybutylene adipate)
= Bio-PBS(Bio-polybutylene succinate)
» Bio-PET(Bio-polyethylene | = PET(Polyethylene terephthalate)
N terephthalate) = PE(Polyet hylene)
L
» Bio-PE(Bio-polyethylene) = PS(Polystyrene)
* P(Polyol-polyurethane) * PP(Polypropylene)

*Z£X: Iwata, T. Biodegradable and bio-based polymers: Future prospects of eco-friendly plastics, 2015
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Biobased/non-biodegradable Biodegradable
47.9% 52.1%
Other 1.1% B 31.0%PLA
PP 0.5% B 4.8% PHA
Total:
B PTT 135% 6.4% SCPC
2.18
PET 2.2% million 0.9% PBS
tonnes
PE 123% il 4.6% PBAT
PEF' 0.0% | 4.2% CR?
B rPA 183%

*ZX{: European Bioplastics, Summary bioplastic market update 2023
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23} SRIZ(PFAS) U J[EF Q7| 243} 3EHEHO|
O|EF/H|QEHOZ HEE|H OF &
HIO|QUHA 7|8t ARE A4 25% OJ4 Easfof &,
o N2 A=0)M L2t ot
N MESA J]ZES ASTM D 6400, 1SO 17088 £ 2|
(GreenPla) | o) warsior siot Atex Elujst Z20IN 6342 Lol
90% O|At A Bz|0fof &t
g MESN ZBLAEl HE L 97| 422 51% 0|Aojofo}
- _ SHH S sfet2 0| et Kot slake Fastof o
v7 J &3 MTHE MEsfes 90% OA, ME L A= eol 1%
OJAIQI i 7|0l MESHEE 60% OJAtS EZ8HoF o
s



[=LH]

m (2HPIY) CH=S| FRAE’IE2 TAMHQZE HIO|RERtAE] ASUHERE]
CHE L] SEXfols 2SS 20|00 oM SHEE, FIEEF 52 2=
e x| W S0IRE =sio] TR oBIR] &8

R&D Issue Report

A S0l LS 2 AT SFE 52 28

o H o
MEYHSS ool 420l SIESID Qi Mol HOIRBAAE ROl TABIS SER X

ARloI kD, Hi0|Q U MRSl WYl Sof ey

- 9 IRt s AY=sh HIOIRATY PHA Qisiol EXfR CAts XiAF FRTiE0| £
LS2 oM X 0|2 HiISS BT Y, YA U A& 5 LS MER Tl
o ATHS BSIYD QUZUAO] Olo] TR0l A 2AMS Hsts 5 22
Ale) st 22isptn 9lg

- WS |Y YARS 243 58 ATHEOR| CHY | HIZAR! HAIRL YT EokE MIZdH PLAMKE
=]

2MdA, O S FR HIHE HZ0o| M8 Ao, o E0IYel A 23 10

|1
ro

SfssMel TS, TR, HIOLR Jlste] B2AAL| 9B T U BIS Wt AT Bt A

<PHASI PLA & HIO|2  <UY 2kt S0|M 67HE Ol <SSAIEUNIE )
2

=]
AT 100% HE A&>  90% O MEMfEls HiSA>  HS-SREDIY 2 5 Ysh

m (MF2RP|) I =X(Q] MFsfst 71d 7|¥E2 LAX| 02 HAHZ| AlFe=z
HIO|REZ2IAEIS MHSIn JARTHAHIRE Jl=oiUS AEGI0 %20l 2
J|HSae| |y, shiel il iE 1= § HIEQ FXE Tl 5

- 22T TR0, Kskd BEDIS SO| 2ol B FS S TP 2X 242 kst
YRS OPYHOR AN kel 40| VI St Eeitlo] Hlo|RAIR WRHo! BE 2

=

- sy 12 JKBYISS Jfel WEN| SUCE 2t spiofe| DAls ESARl 25

= — L=

_l_

ERlo= CIRRE MEF(AERF, TAA)S 42011 UCH, 2RBARl HARE CHFOA EOH
HERC HAERE AE2MR! CAIRRE SZR0L HIOIRESIAES MiZokn JFgZEHY

Tz 28



y

210|9F R&D OlxE11A

- 24E5E PBATE it 32 LA 222 T2 |F1 HREAUS H SI0M SAlc=
A 20| TletE 2B0IA(LETZero)E FAIE O F0IH, DA RHAfARR! Tlets XY
SAlE HIEH $MSEE HS

« AP =0 ZRIBF Al FRIE QUM dEot SEAE TRt = GEAM Tzt e

E[H[o 2 U 80l thiSoP | fBHM(25 sl 2157 |1E FEI0IE o) MReil|ds2

HIO|2S2tAE[} 2AOISY S2tAE] AME SEBIN HEL =+ U= LY HF HeIS =th
=]

- Bk EXIT OlbielEs HIET Ha w2 QM SEtAE RilEs 28t M8 SatAE
=27t AE5| 510 U0, C2|FR! Lits A= HRE

=
- SFPH I MZOl Yol 43¢ SME S+ S HIOIQUiA R IE(EE F

IE 1~15%)2 2SI LHEGo| TYE HIZEY FE2|0|AE|(Copolyester) XY

HESH AMFE21, 2PENIE

st
=[]
o

f0
H
on
[
no
o
olo
00

ZOIOHA AL

m (HIO|R0|%) JA-B271%2 OFF PLA dE0ld |l=S - 7150l HI0|RESIAE]

HES st 2ME MZ2 (ol Eoks gA0] CHRRO0IXITL X2 SHiRtiES
AFOl| FOf XpH| AL HYS HIFOZ HIO|QEIHS ST A JHZO| 2

* Oioh g7 S HAMEA MB0M FE UHAERQAS HIO|QESAE o 2E5H

Yot XfThH0| R0t et Z2HAE] JHEO)| CHot Cho I At YHED AUCH
o o

SAFE ZF 9l IR M0 N2l
o|=23}) Alfo]| [LE

E= S

t“ 4

¢ ':,

?‘

&
AR =4

=l A

[

<PLA &I A|E7r g
S (A 9HE|01)>

<Al =
87> 2B A II °|EEF>
et dhEez MRS 2HoH= 20|
BOIHLE K| EH[2t AlA™ OFA S XXMt

ST XMA[BHOF Sh= H&0ll 50 U=

Ral
19
>
ot
10
M
rlot
E
>
>
)
d
T
b
ot
=
A
_IZ‘_

oH



m SREROME TeR0 e B s X218 Of| 2t SHEEX| QIS0 1S MAGIIC

R H 87| 2 HIO|REZIAELR MFsld |I1IE(EL724)
HIO|QOHA Q2f TAiAX| MIZ(EL727)02 £2510f 215 Koy

o SIS RIIE(EL724) lo AZ2 I 87| BF HE2 24 7" VIE

8837H= LIEILOM, 2 YMl= & 18202 40| J|Y0| Tifot 27 MFS difstn U=

i
ro
i

njo
nII

o= 2RI

- (M2l PLA ARHEC HXIE) oiqfdis

03
£
i
=
E
MU
1
o
o A
=
bt
Pt
1o
e
rio
oX

S A MF ZYO= A0l Its

—

*EX: 214 & ®MF SHOIX| FHu

- (Mo OPP SHTE) K| M 5B =9l

_|

O.I.I.
e
ulvru

PBASTE ARRdl #HE EH[3} AN glo|=
A28t Ibsst AF T HE £4
- LS0| Bl H2tEl BEMYOoZ ME T

£5| Mo |z Aol FAXPE Zel|of

- (LT PLA 28 4
ooz 87|

FE 100%2 THE0{X|H FDA Q152

EHZ AIE 7tS0lH, 22 Al OjRH0|

0| 0 =5
*EX: OA % HE BHoIX ¥

R&D Issue Report



y

soiTE| HAE s

'lfl AlofoF R&D MEEMEIM

&

(2]

= - HIO|QOHA S2f THAX| HIZE(EL727)02 QI5S we AlZg J|7L, 87| I MES 241

g 78 J|E 406702 LIERLOM, Co| Z74-CH[2I0] HIZ Adrtof Rofstn QIS

7
REUSABLE CUP - (A= HIO|2 PE EHED|) AMEE YEGIH HHTE F=0t
e S DMSS sl LBk OEEIS Sesl0] J|E ZatAL) blsst
q Ligadmt Lige 13
— Il ' BIO PEQ} PE AXHE HIO|QOHA S12F 50~85%0H, HZDFEOlA
f | O|ARSIERA HIMEES 50% O|AH X{2t
| “ - X|Z®ot ofL|al WP IX| E3t Al XEslo] XZe| AN

| ; .

—_——

=X ME sHo|x| B

- (Cl2lg Higgo)) XEo| Jhs3t X|(PP CE

o 12
Bio-PE)2 MZISIQIOH M= TFHO||A O|ARSIEIA

WHLS 20% Ol XMz

- 409l 821t ofLel EER XEEEE XIS

—

SISOl QPS B0 2 8olo| M

TS| 20| £lE2 AASH Mo| QIAMEof IDEA

20231 IFCIXRIORIE 202401 =dE o

- (A AT S018 A Ol At
Y Q2 A2 URS BT BHAKIE

Ol
< Jife| FAHEAQIZEOL Opjet 0}2
S2H(USDA)S] HIO|QAMKIE 0152
ﬂ uof K| oFHMS YU

*EX: 214 A HMEF SHOIX| FHu



[H 6] 2AHFHE HIO|RE2AE

HNEs

b

]

off Al

2

H1

PLA

29|

D
P

i
i

=

asM PLA  OflojEHE

28w PLA oll of | =1

THetg PLA 20%
AE

oy HS2 &
=310 100% PLA
g 4E

o
E[H|P} JbSOt=S At 80%
EE 100% M2 218t MdEsid
HEE AREOI0] BXIE, A,
oo A s

ZEfHE S MEE MF OHE

=

xAFE Shsst

S

4
[
rd
=]
r
o
HH
g
el
—_=
]
d
E

e M
MEo= TYSPILL RS PLAS
sl mg Y X

PHA

=2

2E gro| BEE

PHAZ BtE |7

o
I
-
o
A
o)
HT
U
1
1IN
N
=
=
o
Ju

ot oln
{ n
> 0b
2 (rjﬁ
2 02
I
ro =
N 0
% W
S =
¥
n
o fju
2 o
o=

n
I

oy

> A
oin
rxt

Q2

0

=2

>

*

Mt

Ot

0
3t
J
3
>
H
]
S

Y
i
0

=

PHA 2% Jlsg
8ot HapH

4m | mjo
]
tot
e
1A
OU
H1
M
HL
OU
oF
3
H
0=

i)
% of
i 9_>,-_
&ot =
rot rug
< Ox
= ¥o
o] I:EIE _l|_:
%
n ¥
mjo

\d
w2
mo St

=

in
g'tmoT
)
1o
M i
Ii)oﬁ
o =
MUK
L]

S Hget

o

0

I:E oKl
fo
]

PBAT

29|

SAEMP |t ZhA|
HE|= PBAT+PLA
ORKH ZiaH

=

{"

.d‘

YR HE=l=
A

OiE Al =2 LH Af 2ot &
LOILI=S AR HEHZ EA
ROl AUE EHR 2IF ME2
£t 80% Ol A= 2t HE

ffes TS Y 450

ng

v
b
i
T
r
on
OF
ofr
o
to
H
Ol
ToaaT

nE oln mjo

-0
ot
N
).
\d
=

R&D Issue Report



y

210|12F R&D 0IFE 1A

20

=

Bio-PE

=2

100% HI0|2
ot

psi=2
s

ME JKEE PEE s
X, AH2H-H0| =0t S=fA
Lt WP P Otsot=S 24
QM FII=E0l =X Sk
AE], 2fEE SOl HIo|20HA
RS =0 ORfelEts HHERY
o201 7104

= JE rlo

=

Mgt 22
e T

HRO| QA B2 46%
ojAfel mex|

I:I
JHHEP«SH *4Tr Arga =
AZE2 ME JE e’ HIES
50~60%= AABI LHY-LIE

O|E2 L=
== HelE & =3

Bio-PET

29|

Z|tf 30%2| =4
e e e
g SES

2

Bio PET
87

A8 Bio-PET fAtet
Mg PETE0M
TECH H=2 T SHE

MeiE IEX(of orE g2 HE
SHACHS OPIRISEMN  Bio-PET,
Bio-PE 87|18 JHSh= M=
HZ=APE B2t U
Mespitil= JlsHS HigeR
Hio|R Jgh 220 =2|-2kiH
fetest ZatAElS o 12t
He, o g zE o
HES M=oln US

6I'ﬁ

uHW

Bio-PP

UT+PP
BRE

CIE HIO|ROHA Z2FAE0]| HIsH
SA 150 CHSE 7 |=& RiEo|
=0t OF& ZAl=l= HMiZo| Ojofst

A @iz el OfRARIS
SifEsP| Sl PPO| MEZQX
|I|:|_|' |'0|9DH—E 5"'20(yOE '|-|
A Y= =

*EX: 2p ZOo|x] & YA H1



03_ HIO|QEZZIAE] J|&oHet Sigt

R&D Issue Report

3.1 HIO|RE2tAE! E5] 5
2F. 24H8
m HO|RE2AE! @ M6 Z2fAEl(Biodegradable plastics), @ HIO|20O{A
E2tAE] (Bio-based plastics) 2 £51E 7[HIO= J|=olE S22 A
o (BADIS) @ MEs Z2FAE|Biodegradable plastics), @ HIO|2O0HA Z2}AElBio-based plastics)
- (2MSS) = S SR, U1, YR, 5=, 9Y) D5 S
« (EAPDI2H 00 1" ~ 241 6
=239 18 ~ 243 6€ OIS 53 2 =X Ak

[E 7] Hlo|2B2tAE] 28 U JIYE

=0f =5 Sy I|HE
HAZ(AIZA) 2|8t DEX, O1EE ALk 02X
MRPA S2tAE R 22X}, O)dE 26K
© A=EZ QA Cellouse), HE(Pectin), 7 [E(Chitin), PLA (Polylacticacid, Z2194, PCL

MES ZapAEl (Polycaprolactone, E2PEZ2E), PEU (Polyesterurethane, Z2[0IAHIZL2ED, AP

o=l === (Alipahatic Polyestr, X[RIEZZ2|0IAHIE), Alo/Ali (Aromatic/Aliphatic  copolyester,

(Biodegradable  weiz/xp=E 3Z2|0|AE2) Bio-PDO (Propanediol), CA(Celluouse Acetate), PGA

H}O| plastics) (Ployglycolicacid, Z2[22I24h, PBS (Polybutylene succinate, Z2|2ERIMAILOIE),

ZatAE PHB (Polyhydroxybutyrate, Z2[5I0|=2AIRERO|E), PVA(Polyvinylalcohal) TPS

= (Thermoplastic starch, &Pk &), PVA (Poly Viinyl Alcohol, ZZHILYLRS),
PHA (Poly Hydroxy alkanoate PHB2} PHV2| copolymer) &

Y, 2, HIO| 2004, OfbretEra X2t

Bio-PE, Bio-PP, Bio-PET, Bio-PA, Bio-PTT &

1%

« & 1.71422| 512 Lz 55| BME ¥ 0I5EF UD)

- Ol=¥ HP) @ MBS Z2tAEl 1,243H, @ HIO|QUA ZE2tAE! 540H

23 BEMES 2AMI)ZE 3= o= U= EU = 5
A=
Zat g 267 189 311 122 354 1,243
2000. 1
S3M-S= -
E3] 149 120 99 41 131 540
- 2024. 6
A 399 296 392 158 469 1,714

21
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Polymer Blends
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Microplastics
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o O I Biodegradation
o0 o0 x42 LEIP| Teo) Cie =t 2 SHE

X o Uk= B2 BE
*Zh: Xin-Feng W, et al., "Mcroplastics Originating from Polymer Bends: An Emerging Threat?,, Environmental Scienc & Technology, 55, 2021
» (sl Z2tAR Zoll aPEolM2l DIMSEIAE! 0| TS o1
- WSOl ERIASiOR JPE BIO| ABEI= PLAS [z A¥e FMs Zmf, ma
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=
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*ZX: Ruigi B, et al., "Aging of biodegradable blended plastic generates microplastics and attached bacterial communities in
air and aqueous environments,, Journal of Hazardous materials, 434, 2022
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17) XinFeng W, et d., "Millions of miaroplastics released from a biodegradable polyrer during  bicdegradition/erzymatic hydraysis, Water Research, 211,
2022

18) Shasha Z., et al., "Photodegradation of biobased polymer blends in seawater: A major source of microplastics in the
marine environment,, Frontiers in Marine Science, 2022
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*ZX: BioPreferred Program Fact Sheet, USDA

- (Y2t 1F) M= 3 SR i ORE S8 K| Vi Tles HIAEY £ QU= TiUE

°Lo

AHEY Al 75 S HIOIR HE T[Eks =0
* (PPN BlO|R Tt SEAES Wibke S Hio[eute| il MiF B V1= flet RD Xi= A1
m WHRE= AE 2 Y IPIE E FYIE MHEES fIS =0t WS TE2Y
+ 15 07 2EEo=1 S28E 30E7K| AF &2 8 HPIES 50% HE=0RICE =7t
AlS

Xt SHE S LEICH, Olof ME AN dd=ls B2 =7 T B 2B

- (BFF, @01Y) 575 sYUUTEMME AE ZEAC| ElH|eiet Aol Ciet EE Al
Y IS XYW, TiRfot 2HE0iM Zolizl= HIOIRZ2AES Y F
- HEES SHO= of MEohY SRAES Y 22, EEAIR Yls MO Ut AFe F

o
S |XABIL K373 AHE + Us ZFME HESP| 2B IPIY Tl o

*

YE HIOIRIEHIFO| tieiME +EF7] ZAO0ILE RARGH ZHYHIE S X&HoHsdnt

A olFe FYMOR Wi oy

19) THE WHITE HOUSE, National Biotechnology and Biomanufacturing Initiative, 2022.09

20) THE WHITE HOUSE, Bold Goals for U.S. Biotechnology and Biomanufacturing, 2023.03

21) THE WHITE HOUSE, NATIONAL STRATEGY FOR REDUCING FOOD LOSS AND WASTE AND RECYCLING ORGANICS,
2024.06
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X1I%01| CHH ALE = AlT(Food Contact Notification) ZAIS X260 91822)

« AE FMZE AMi(Food Contact Notification) T2 A FE SXO| ATt H &7} HX}Z,

AE QR ZE| FXF OHM, 2ot AMHOIM OHUEIRICON, AEE HIO|IQERIAE! XNE EAE

SPBAIE oliT FEZ F43HO0F B
- AlZ o|okz gl SIEHEHH(Federal Food, Drug, and Cosmetic Act) MM 4090] f2t A=
Q.

FZ Z2%(Food Contact Substances, FCSs)O|2t AlZof sk O|X[X| QLOtOF SHH AR

Al
SPPIE fPBHM Bl Al MF 9 OFHEE AUEY + U= 20 1N HHE XiSshor &
- FDAE gHIel AlE BF 4 2 1202 ¢ HE J12t2 7KK, shiE 212t L 2R
QFTol| Chsh O|2lE HYSHK| g™ M= Aoz ME TPt Ots
- 243 7 O1E SQUE AE TE 2E =E0= F 1,6999237F HAZ(0] oH, AE
HE SE2 YU o=Z Y, S2tAE], 0|, TAKA|, MK, 7N 52 2
« 244 3 AFEQlEE AE HE LD D= 3Mp st XF Y248 EHEICH, O
7|12 7H(21 CFR 170.105)2 =gt
- 7|2 AR ME A2 OIS SHOZ P9t (R0 AHEYOLE M2 FHEe oFNY
olof It J|=0| e
* HEYAPE AE FE SES MA-ZZOHX| YL o1 B2, FDAE ol SEof ofst 5212
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* M YA SSEHM2E 2ot HO|ELE HEE XNIoK| ot @7 eFH JESE SFOHA =Y
42, FDAQ| FCN Et &1&

o =] —
Food Additives: Food Contact Substance Notification That Is Ix_-l +_|J_l_ EEZEEH—Q-l __é__-%gl% 7H)Ij-6|-E J_'ILI‘E_l
No Longer Effective
ATl by tho Food ant Drug Administation on 032212024 . =o . Ol4L ol a
HHLIES 50| fI2r 222, ZE J|2
= AGENCY: -
o = L bs (i St XX|2tn AW

*ZX|: Federal Register, Food Additives: Food Contact Substance Notification That Is No Longer Effective

22) FDA, Packaging & Food Contact Substances (FCS), https.//www.fda.gov/food/food-ingredients-packaging/packaging-food-contact-substances-fcs
23) FDA, Inventory of Effective Food Contact Substance (FCS) Notifications
24) Federal Register, Food Additives: Food Contact Substance Notification That Is No Longer Effective,

https: /. federalregister.gov/docurments/2024/03/22/2024-05802/food-additives-food-contact-substance-notification-that-is-no-longer-effective
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*ZX: European Commission, EU
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15 d B 52 Q= TRIE|H HIO|REEIAE ¢, o, FXIof Chet XIEH X|@s d=

25) KOTRA, 8 F239| HEtAE HH U AJARY, 2021.10
26) SHEAHIXIY, EUQ| MEEHANMMAE 0| FQLHGTt AAME, 2020.06
27) KDI ZAYEME, EUS| M4 HY 'RY JY, 2020.10

28) European Commission, EU policy framework on biobased, biodegradable and compostable plastics, 2022.11

policy framework on biobased, biodegradable and compostable plastics, 2022.11
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EU policy ~~~~~~~~
i recommendations | !

Applications Stakeholder Engagement Process

i EU bio-plastics External
t h 'ﬂ hl m g \ engaged stakeholders WP9 stakeholders

rrrrrrr I Aquatic

Toys Cutlery  Packaging

oo hlllm equipment : ]
I BIO-BASED PLASTIC INDUSTRY LEVEL 4

5 Inputs from project partners ¥

Work packages

Bio-based plastic industry strategies

« Resource efficiency strategy
« Eneabling technologies
+ Regulatory measures

« Bioeconomy strategy.
» Circular economy action plan
» Incentives / long-term

te collection, investment security
composing and feedstack

cling and littering E i ORGANISATION LEVEL
! comprised of biopl
Key value chain actors

» Feedstack companies = Plastic waste collection

+ Blo-refining companies and sorting organisations

e « Recycling and composting
‘bio-based plastic producers plants

+ Bio-based plastic » Materials developers
manufacturers + Business model developers

Wp7

D7.5 - Guidelines and summary document for
policy makers

and evaluation of
INDIVIDUAL LEVEL

ion and plastic

Plastics consumption
WP4 ‘anddisposal

*ZX: BIO-PLASTICS EUROPE =H|0|X|(BIO-PLASTICS EUROPE: EU Policy Framework)
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Projects2Policy CONCEPT

1| soutput

g anjm‘ sautput

Policy «output
5
1?““# IGTEEEY »output

This format (Projects2Policy) can be
replicated in different domain to
shorten the gap between projects and
policies, by facilitating the exploitation
of Actionable Knowledge for policies,
generated by EU funded projects.

Policy... Ll

*ZX: BIOPLASTIC EUROPE, BIOPLASTIC EUROPE WHITE PAPER, 2024.01
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@i Biomedicine
\\\_, I Bio-Agriculture

'(;;Y:) Bio-Manufacturing
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23] 'M|14X} HIO|AX|

A=("21-"25)2 EE

slol2 ME U oiEE HeH

Biotechnological innovation

v O New medicine develgpment

[ _‘_(_{_\‘\S}"" O Biological breeding

S~/ DO Synietic biciegy

== O Emerging infeclious diseases
Industrial development

47 ™, O Medical and health industry
( | O Bio-agricultural industry
AL/ O Bio-energy and blomaterials
3 industry
O Biolnformalics industry

Government policies

zE_E\ /g, O
| \. ;/i Bio-Security ﬂ o

Basic security system
Eptdemic prevention and
control system

Policy environment in the
biological field

=Q Hopfz AMESID Ho|Q

oY W, T B 5 A

0.
4

LY SO A= R

Stage I: 2021-2026

o

o
o
o

Increased total scale of
bioeconomy

Promoted comprehensive
strength of biotechnology
Developed industrial integration
Enhanced bicsecurity

Stage II: 2026-2035

Leading biotechnology

Solid industrial strength
Controliable biosecurity risks
Well-established policy system

*ZX: Zhang et el.:.The roadmap of bioeconomy in China, Eng Biol. 2022 Dec; 6(4): 71-81.
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34) Zhang et el.:The roadmap of bioeconomy in China, Eng Biol. 2022 Dec; 6(4): 71-81.
35) Two New Standards on Degradable Plastics Implemented from June 1 in China, CIRS, 2022.06
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in 1,000 tonnes

Biobased/non-biodegradable  Biodegradable 4516

Others Buiding &  Coatings&  Electrics &  Agriculture &  Automotive  Consumer
construction  adhesives electronics horticulture & transport goods

(0% 24) 2023 SEY HiO|2BatAE] F2Y W5
(https://docs.european-bioplastics.org/publications/market_data/2023/EUBP_Market_Data_Report_2023.pdf)
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Directive) | OiCH, Wy S 107X| SZ2tAEl

Zo|8F1 MotElY SEtAEQ AESAIE BB O|ofT! Plastics and Plastics
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Waste Regulation(PPWR) = E[E, TE, HI| pod, ZfUMAE FE ofd,
Hi'Y S50 CHsHM= HIEA| QIZEE2 E|H|S} JOHs HIO|QSEtAEIDHS AMBSIESE AXot

Hb QUCE BPIOf| M2 Oj=%= HXt E[H|el 25 HIO|REZIAE AHEE A= FS0I

T AeH, 2023 HIOIE WHRE EIMOISYO| Jhseh HIOIQOHA TlHEh FafA

Y2 SHEHZ SH= ‘Bold Goals for US Biotechnology and Biomanufacturing

LHSIH| o2 201 F OJUiof EtAFE SE TES fleh HIOIR Jls XY YMES FTUG

Blomo gm

ol 29, HOIQUiA J|gh ZapAE AT fS 9t it RD WAL HE
XYUOR FIME|D YLl $HRE 20 74 SHMYOER HO|RBEIAE HYIST SME
NS A EWIIAS WACR H2lsof HIO|QIIAZ Mot HRMES Hgstn
Qb oo Qls DL WoiH RIY WIS MW Chysiol ojuixiEe 220/n

HIO|RB2tAE MYA = A0 2 5 A0S 7|Chetth

HIOx=

- RIM.S. Cruz, et al, Foods 11, 3087, 2022
M. Ghasemlou, et al, Food Packaging and Shelf Life 43, 101279, 2024

- Bioplastics Market Development Update 2023, December 2023, European

Bioplastics Association

- World Economic Forum, Ellen MacArthur Foundation and McKinsey & Company,

The New Plastics Economy: Rethinking the future of plastics (2016)
- https://environment.ec.europa.eu/topics/plastics/single-use-plastics_en
- https://environment.ec.europa.eu/topics/waste-and-recycling/packaging-waste_en
- M. Guicherd et al, Nature Vol 631, 884, 25 July 2024
- https://bpiworld.org/us-legislation
- https://avantium.com/lead-products/#pef
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Impact strength
Tensile strength
Elongation at break
Rigidity strength
Abrasive strength

Thermal stress
Thermal shock
Thermal conductivity

Thermal expansion

Surface adhesion
Surface charge
Surface topology

Surface roughness

Mechanical
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Structural

XYY

nanoparticles

Active

| Biodegradabl )

Aroma barrier
Oxygen barrier
Moisture barrier
UV light protection

Oxygen scavenging activity
Ethylene scavenging activity
Antimicrobial activity
Antioxidant activity

Biocompatible material
Biobased material
Compostable material

Sustainable material
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* Bio-PBS(Bio-polybutylene succinate)

* Bio-PE(Bio-polyethylene)

» Bio-PET(Bio-polyethylene terephthalate)

= Cellulose

» HBP(Hydroxybutyl polyester)

» |DPE(Low-Density polyethylene)

» OPP(Oriented Polypropylene)

» P(Polyol-polyurethane)

» PA(Polyamide)

» PBA(Polybutylene adipate)

= PBAST(Poly butylene adipate-co-succinate-co-terephthalate)
= PBAT(Polybutylene adipate terephthalate)
» PBS(Polybutylene succinate)

= PBSA(Butylenesuccinate adipate)

* PCL(Polycaprolactone)

= PE(Polyet hylene)

» PEF(Polyethylene furanoate)

» PET Resin(Polyethylene terephthalate Resin)
= PET(Polyethylene terephthalate)

» PHA(Polyhydroxyalkanoates)

» PLA(Polylactic acid)

=  PP(Polypropylene)

»  PS(Polystyrene)

» PTT(Polytrimethylene terephthalate)

»  PVA(Poly vinyl alcohol)

= Starch Blends

» TPS(Thermoplastic starch)
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