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j Polylactic Acid A PLANJ A
A A A L-
D- A 3 A L (poly - L-lactic acid A PLLA) D
(poly -D-lactic acid A PDLA) DL (poly -D,L-lactic acid A
PDLLA) A A PLLA
A A PDLA
A A
- -1
L-Lactic acid D-Lactic acid
A A A
PLA (Polyvinyl chloride, PVC) (Polypropylene, PP)
(Nylon) (Tensile modulus) A (Yield Strength)
- -1
Properties — Tensile Yield Flexural El ti
Polymer Modulus Strength Strength Ol:;g/a) 1on
l (GPa) (MPa) (MPa) °
Polylactic acid (PLA) 3.2 49 70 25
Polyvinyl chloride (PVC) 2.6 35 90 3.0
Polypropylene (PP) 14 35 49 10
Polystyrene (PS) 3.4 49 80 2.5
Nylon 2.9 71 95 5
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Low MW prepolymer Lactide
(1000-5000 Daltons)
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PLA A 4 P
- -2 PLA
POLY LALCTIU ALCID
(ent)  (z0)  (siica)  [Glass]  [Cellulose
Strain at ;::l?;ii Increase the Improves he Both Modulus,
break in PLA. degradation thermal mechanical strength, and
increases 10 S és rate of PLA stability of and thermal strain at
times the crystallinity, by acting as PLA. Tensile properties of fracture of
value of produces > an and impact PLA showed the composite
virgin PLA strong nano accelerator strength improved increased
composite and reactant increases performance linearly
2.
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2026 7.59 A
NJ A
A
A
A
A NatureWorks PLA
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- -12023

Global production capacities

p>N

43%A

A

A I

A

A
A A
A
A
NJA

of bioplastics (by market segment)

2023
1% 3%

1% 4
4% 4

Total:
2.18 million

10%
D tonnes

21%

5%

Source: European Bioplastcs, nova-institute (2023)
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Bio-based

Bioplastics Bioplastics

e.g. bio-based PE, e.g. PLA, PBS, PHBV

PET, PA

Non-biodegradable Biodegradable

Conventional Plastics
e.g. PE, PET, PP

Bioplastics

e.g. PBAT, PCL

Fossil-based
A j Polylactic Acid  Polylactide A
A .
(PHA), (PBS)

(PHB) .
- -1

PLANJ

0
§] A q U] 60
i c
§] 1
§] 1
2.PLA
PLA A U

1) U ) . 3C _ PLA
(2) U . _ PLA
(3) U . _ PLA

(4) U . _ PLA
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(5) o . . PLA A
(6)3D U PLA 3D A
Precedence Research A 2023 A PLA
A 36.94%
3.LA
Q) U Precedence Research A 2023 PLA
83.869 . 2033 351.539 A 2024
2033 (CAGR) 15.40%lj - -2NJ
- -2 2023 2033

The global polylactic acid market size was valued at USD 838.69 million in 2023 and is expected to reach around USD 3,515.39
million by 2033, growing at a CAGR of 15.40% from 2024 to 2033.

g POLYLACTIC ACID MARKET SIZE 2023 TO 2033 (USD MILLION)

4000
3,600 §3,615.39

3,200 $3,165.99
§2,816.59

2,800
2,400

§2,478.62

§2,094.93
a0 §$1,779.82
1,600 §1518.66

§$1,302.14

1,200 $1,121.69
$838.69 $968.74

800

400

| 2024 | 2025 W 202 | 2027 [ 228 W 2029 [ 2030 [ o031 W 2032 2033

(2) I - -3NU
A. U 2023 A 38.83% 2023
14.652 A 2033 67.199 A CAGR
16.4%
B. U A  PLA
U A
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- -3 2023

PRECEDENCE 9
RESEARCH - Polylactic Acid Market Share, By Region, 2023 (%)

@ North America
® Asia Pacific

@ Europe
® LAMEA
(3) U
European Bioplastics A 2023
218 2028 743 lj - -4NJ
- -4 lj NJ

Global production capacities of bioplastics

in 1,000 tonnes

Forecast
B0 7,432
7,000 6,392
5,871
6,000
E000 4,839
4,000
4,000 2,670
2,182
1,813
2,000
S
1,000
0
2022 2023 2024 2025 2026 2027 2028
.| Biobased/non-biodegradable I sicdegradable Forecast - Total
Source: European Bioplastics, nova-Institute (2023)
A PLA 2023 67.5845.9 2028
323.95238.4 A 31% 43.6%l]

- -5 BNJ
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Global production capacities of bioplastics 2023

Biobased/non-biodegradable Biodegradable
47.9% 52.1%

Other 1.1% B 31.0%PLA

PP 05% ‘ BN 48% PHA

Total: P P

N FTT 135% 218 .4% SCPC

PET 22% "“""0" 0.9% PES
onnes ‘

Pe 120% ‘A as% poaT

PEF' 0.0% B 42% CR

N PA 183%

- -62028

Global production capacities of bioplastics 2023

Biobased/non-biodegradable Biodegradable
47.9% 52.1%
Other 1.1% E 310%PLA
PP 05% ‘ B 48% PHA
- Tota:
PIT 135% 218 6.4% SCPC
PET 22 million 0.9% PBS
tonnes. ‘
PE 123 ‘A 4.6% PBAT
PEF' 0.0% B 42% CR
B PA 183

b

PLA

l NJ

Global production capacities of bioplastics 2028

Biobased/non-biodegradable Biodegradable
38.0% 62.0%
Other 0.4% N 436%PLA
PP 59% B 135% PHA
Total: 29% BOPC
B P 53% 7.43 9% SCP
PET 04% milion 0.3% PBS
tonnes
PE  68% /‘ 1.3% PBAT
PEF' 0.3% BN 13% CR
B PA 189

l NJ

Global production capacities of bioplastics 2028

Biobased/non-biodegradable Biodegradable
38.0% 62.0%
Other 0.4% B 436%PLA
PP 59% B 135% PHA
Total: 9% BOPC
B P17 53% 7.43 9% SCP
PET  04% milion 0.3% PBS
tonnes
PE  68% //‘ 1.3% PBAT
PEF' 0.3% EN 13% CR
B PA 189

3. U PLA
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b

PLA

A PLA
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U PLA
U
0
0
U PLA
U
A
U A PLA
0
U A
0
U A
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- -2 A PLA A .

- -22023 l NJ

Global production capacities of bioplastics
2023 (market segment by polymers)

5775
in 1,000 tonnes
Biobased/non-biodegradable Biodegradable 4516
PET PBAT
PE § PBS
I e P 356,5
I A I PHA
PP scPC 2014
. I cr
Others N cr
= .
98,9
742 mr
139 251
Source: European Bioplastics, " - .
nova-Institute (2023) || =0 = _—
Others Building & Coatings & Electrics & Agriculture & Automotive Consumer Fibres Rigid Flexible
i i i i & transport goods (incl. woven packaging packaging

&non-woven)

w
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b
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3
3
A A
(PLA)
A
0 PLA A
2) PLA
A
A
A
PLA
(
ESG
A
, A
A 2014 6 28
WIPO
(
WIPO
Al
A

p>0

b

2024
WIPOA

IPC
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3
()
A A
GPSS A
A
- -1
(( OR OR Polylactide OR B Ll OR =71 u’
, 84559
OR polymilchs2ure)) @Tl , AB, CL
A 84559
A IPC A IPC
A
- -2 IPC
A0l |A45
A6l |A62 (A4l A43 |A63 |A47 |A23
B09
B82 BO1 B29 |B64 |B33
B44 B32 B65 B60 |B42 |B41 |B63
Cc23
Co8 C12 Co7 co1
C09 C05 C11
D06
D01 |D03 |D04 D21
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EO4 |E21 |EO1

F16
F42
G09 |G02 |GO7 |GO1 |GO6

HO1 HO5
H10 HO2

- -2 A IPC
A A A
IPC
- -3
(( OR OR Polylactide OR BLI OR =7 u OR 2860
polymilchs?2ure)) @TIl, AB, CL AND (1 C=4¢(
(( OR OR Polylactide OR HLJ OR =71 u OR 1506
polymilchs2ure)) @TIl, AB, CL]] AND (N C=4¢
(( OR OR Polylactide OR HlLJ OR =71 u OR 713
polymilchs2ure)) @T'l, AB, CL AND (1 C=(
(( OR OR Polylactide OR BLI OR =7 u OR 1668
polymilchs2ure)) @Tl, AB, CL]] AND (] C=¢(
(( OR OR Polylactide OR BLI OR =7 u OR 509
polymilchs2ure)) @TIl, AB, CL AND (1 C=4¢(
(( OR OR Polylactide OR HlLJ OR =71 u OR 247
polymilchs2ure)) @TIl, AB, CL AND (1 C=4¢d
- -3 A IPC Co1,
Co7. C12 A A IPC
Co08 A cos IPC
IPC A
A A
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A
- -4
. polyl -
( [-1,2] Poly[-1,2]lacti* |BLI[-1,2] s [-1,2]# u ,
1,2] milc
BLT Y _m =T Fil
BUYYYx 3| =
Y 1,2]7T u*
BLUYYHT
- -5
( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR B

i Y_.m1 ORBLUYYYxx3Y ORBPLYYhHhT ORBLYYhHtT OR[107326
> [-1,2#u OR =T =it ORpoly[-1, 2] mi Il chs2ure) @

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR B
i Y_m1 ORBLYYYXx3Y ORBLYYhHT OR = [-1,2]T u *97,900
OR = [-12#u OR =T =it ORpoly[-1, 2] mi |l chs2ur e

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR B
i Y _ m1 ORBUYYxYx3Y ORBLYYhHT OR =[-12]T u *94,293
OR = [-12]#u OR =T =i ORpoly[-1, 2] mil chs2ure

A A
IPC A

p>N

IPC
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- -6

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT VY
M ORPBUYYYX3Y ORBLYYHT OR =[12]T u*OR 608

> [-1,2]#u OR =T it ORpoly[-1, 2] mi | Y@TISAB,GLr AND (IC =
C01*)
( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT VY
M ORPBUYYYX3Y ORBLYYHT OR =[12]T u*OR

> [-1,2]#u OR =T it ORpoly[-1, 2] mi |l chs2ur e) @TIS’512
CO7%)
( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT
Y_.m1 ORBLUYY¥Yx23Y ORBLYYhHt OR =[-12]T u*OR

5 [-1,2J#u OR =T it ORpoly[-1, 2] mi | chs?2ur e) @TI3,572
C07%)) NOT ( OR OR antibody)@TI,AB NOT ( OR cancer)@TI,AB
NOT ( OR immuno)@TI,AB NOT ( OR OR OR drug OR
pharmaceuti* OR medic*)@TI
( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT
Y_.m1 ORBLUYY¥Yx23Y ORBLYYhHt OR =[-12]T u*OR

> [-1,2]#u OR =T it ORpoly[-1, 2] mi | Y@TISAB,GLr AND (IC =
C07*)) NOT ( OR OR antibody)@TI,AB NOT ( OR cancer)@TI,AB| 3,435
NOT ( OR immuno)@TI,AB NOT ( OR OR OR drug OR
pharmaceuti* OR medic* OR OR OR disorder OR disease OR OR

OR cel)@T!I

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BT
Y_.m1 ORBUYYYx3Y ORBPUYYhHT OR =[12]T u*OR

> [-1,2]#u OR =T it ORpoly[-1, 2] mi |l chs2aure) @TI 577
CO01*)) NOT ( OR OR antibody OR OR cancer OR OR
immuno)@TILABNOT(  OR OR OR drug OR pharmaceuti* OR medic*
OR OR OR disorder OR disease OR OR OR cell)@TI
( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT
Y_mi ORBUYYYX3Y ORBLYYHT OR =[-12]T u*OR 3274

> [-1,2]#u OR =T it ORpoly[-1, 2] mi | Y@TISAB,GLr AND (IC =
C12*)) NOT ( OR OR antibody OR OR cancer OR OR
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immuno)@TILABNOT( OR OR OR drug OR pharmaceuti* OR medic*
OR OR OR disorder OR disease OR OR OR cel)@TI

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIT
Y_.m1 ORBLUYYx¥x3Y ORBLYYhHt OR =[-12]T u*OR
5 [-1,2]J#u OR =T it ORpoly[-1, 2] mi | X@TISAB,GLr AND (IC =

C08*)) NOT ( OR OR antibody OR OR cancer OR OR 33,773
immuno)@TILABNOT( OR OR OR drug OR pharmaceuti* OR medic*
OR OR OR disorder OR disease OR OR OR cel)@TI
A IPC
A A
A A
A A
IPC . CPC (
WIPO A
CPC ) A A
A
- -7
( [-1,4] OR OR Poly[-1,4]lactide OR BLI[-1,4] OR = [-
1,47 u* OR 5 [-1,4]4 u OR 5T Fil OR  poly[-
1, 4] mi | )@AIAB,GLr NOT ( OR OR antibody OR OR cancer
OR OR immuno OR OR Cel)@TI,AB,CL NOT ( OR OR 6978
microglobe OR (controlled release) OR microcapsule OR microsphere OR
OR OR OR BLI9p bt OR PolyPeptide OR OR OR
)@CL AND (IC=C08* OR IC=C07* OR IC=C01* OR IC=C12*) | 1
]
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( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIY
Y*x3Y ORBLUYYbHt OR =[12]7T u*OR =[-12]#u OR
5T Fil OR poly[-1, 2] mil chs?aur e OR L
1,2]lactique )@TI,AB,CL) NOT (( OR OR OR OR
OR OR OR OR OR OR OR
OR OR OR OR OR OR OR OR OR
OR OR OR PVC OR OR OR polypeptide)@TI,AB)

AND ID=20140625:20240625 AND (IC=CO1* OR CO7* OR CO08* OR C012*) NOT
(IC=A01* OR A23B* OR A41* OR A43* OR A45* OR A47* OR A61* OR A63* OR
B0O9* OR B28* OR B31* OR B44* OR B65D* OR B67B* OR B67C* OR D02* OF
D03* OR D04* OR D05* OR D06* OR E02* OR E03* OR E21%) [ I

]

7,827

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIY
Y*x3Y ORBLUYYbt OR >[12]7T u*OR =[-12]#u OR
>T i ORpoly[-1, 2] mi | chs?ur e -1QJRctique)@T,AB,Gi)
NOT (( OR OR OR OR OR OR OR
OR PVC OR OR OR polypeptide)@TI,AB) AND
ID=20140625:20240625 AND (IC=C01* OR CO7* OR C08* OR C012*) NOT
(IC=A01* OR A23B* OR A41* OR A43* OR A45* OR A47* OR A61* OR A63* OR
B09* OR B28* OR B31* OR B44* OR B65D* OR B67B* OR B67C* OR D02* OR
D03* OR D04* OR DO5* OR D06* OR E02* OR E03* OR E21*)[ I

]

9,440

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLY
Y*x3Y ORBLUYYhHt OR =[12]7T u*OR =[-12]#u OR
> 7T =|=|/| ORpoly[-1, 2] mi | chs?&ur e -1QJRctigue)@Tl,AB,GL)
NOT (( OR OR OR OR resin OR OR OR
OR OR OR OR OR OR OR OR OR
PVC OR OR OR polypeptide)@TI,AB) AND
ID=20140625:20240625 AND (IC=C01* OR CO07* OR C08* OR C012*) NOT
(IC=A01* OR A23B* OR A41* OR A43* OR A45* OR A47* OR A61* OR A63* OR
B09* OR B28* OR B31* OR B44* OR B65D* OR B67B* OR B67C* OR D02* OR
D03* OR D04* OR D05* OR D06* OR E02* OR EO03* OR E21%) | I

]

5128
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( [-1,4] OR OR Poly[-1,4]lactide OR B Ll [-1,4] OR = [-

147 u* OR > [-1,4]# u OR 5T Fi OR  poly[-

1,4l mil chs2ur) @71, ABORBVCNORT ( OROR OR
OR fiber OR OR resin OR gel OR OR OR OR OR
OR OR microglobe OR microcapsule OR microsphere OR

OR polypeptide OR HBLIDp bt OR OR OR (controlled release)

OR OR OR OR OR OR OR OR MxX AS OR

OR OR OR OR OR OR OR OR OR

OR OR OR OR antibody OR OR OR cancer OR

OR immunol OR OR OR OR OR cosmo* OR

ORp LIV OR OR OR OR OR OR OR

OR MB23Y OR OR OR OR 4 y /b OR rubber Y@TI,AB,CL

AND (FC=C08* OR FC=C07* OR FC=C01* OR FC=C12*) NOT (CS=A01* OR
CS=A23B* OR CS=A24* OR CS=A41* OR CS=A43* OR CS=A45* OR CS=A47*
OR CS=A61* OR CS=A63* OR CS=B09* OR CS=B28* OR CS=B31* OR CS=B44*
OR CS=B65D* OR CS=B67B* OR CS=B67C* OR CS$D02* OR CS=D03* OR
CS=D04* OR CS=D05* OR CS=D06* OR CS=E02* OR CS=E03* OR CS=E21*)
[ I ]

2115

~ 62 ~




YA

( [-1.2] OR OR Poly[-1,2]lacti* OR BLI[-1,2] OR BUYY
¥rxayY ORBPLUYYHT OR =[12T u*OR >[12#u OR
57T it ORpoly[-1, 2] mi | chs?ur e -IPRactique J@TAB,BL

NOT (OR OR PVC OR OR OR OR fiber OR
OR resin OR gel OR OR OR OR OR OR OR
microglobe OR microcapsule OR microsphere OR OR polypeptide OR B
LI9p bt OR OR OR (controlled release) OR OR OR
OR OR OR OR OR Mx AS OR OR OR OR
OR OR OR OR OR OR OR OR OR
OR antibody OR OR OR cancer OR OR immunol OR
OR OR OR OR cosmo* OR ORplLIN6e OR OR
OR OR OR OR OR ORMB2Y OR OR
OR OR 9 y /b OR rubber)@TI,AB,CL AND (FC=C08* OR FC=CO07* OR

FC=C01* OR FC=C12*) NOT (CS=A01* OR CS=A23B* OR CS=A24* OR
CS=A41* OR CS=A43* OR CS=A45* OR CS=A47* OR CS=A61* OR CS=A63*
OR CS=B09* OR CS=B28* OR CS=B31* OR CS=B44* OR CS=B65D* OR
CS=B67B* OR CS=B67C* OR CS-D02* OR CS=D03* OR CS=D04* OR CS=D05*
OR CS=D06* OR CS=E02* OR CS=E03* OR CS=E21*) I ]

2513
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( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIYY
rxa3aY¥ ORBLUYYHT OR =[12]T u*OR =][-12#u OR
| =|=|/| OR poly[-12mi | chs 2 ur e ORL12actiquerdTIAB,CLy
NOT (OR OR PVC OR OR OR OR fiber OR
OR resin OR gel OR OR OR OR OR OR OR
microglobe OR microcapsule OR microsphere OR OR polypeptide OR B
LI9p bt OR OR OR (controlled release) OR OR OR
OR OR OR OR OR Mx AS OR OR OR OR
OR OR OR OR OR OR OR OR OR
OR antibody OR OR OR cancer OR OR immunol OR
nucle* OR polynucle* OR film OR tissue OR scaffold* OR foam OR print* OR
battery OR agricul* OR drug OR electro* OR cement* OR OR OR
OR OR cosmo* OR ORpLINGe OR OR OR OR
OR OR OR ORMB2Y OR OR OR
OR 9 ¢ /b OR rubber OR OR OR OR OR
OR OR OR Y@TI,AB,CL AND (FC=C08* OR FC=C07* OR FC=C01%
OR FC=C12*) NOT (CS=A01* OR CS=A23B* OR CS=A24* OR CS=A41* OR
CS=A43* OR CS=A45* OR CS=A47* OR CS=A61* OR CS=A63* OR CS=B09* OR
CS=B28* OR CS=B31* OR CS=B44* OR CS=B65D* OR CS=B67B* OR CS=B67C"
OR CS=D02* OR CS=D03* OR CS=D04* OR CS=D05* OR CS=D06* OR

CS=E02* OR CS=E03* OR CS=E21*) [ Il ]

1980
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( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIYY
rxa3aY¥ ORBLUYYHT OR =[12]T u*OR =][-12#u OR
57T it ORpoly[-1, 2] mi |l chs?2ur e -1PRactique)@T.AB,GL
NOT ( OR PVC OR OR OR OR fiber OR OR
resin OR gel OR OR OR OR OR OR microglobe OR
microcapsule OR microsphere OR OR polypeptide OR HBLIOp bt OR
OR OR (controlled release) OR OR OR OR OR
OR OR OR Mx AS OR OR OR OR OR
OR OR OR OR OR OR OR OR OR
antibo dy OR OR OR cancer OR OR immunol OR nucle* OR
polynucle* OR film OR tissue OR scaffold* OR foam OR print* OR battery OR
agricul* OR drug OR electro* OR cement* OR OR OR OR
OR cosmo* OR ORp LI OR OR OR OR OR
OR OR ORMB23Y OR OR OR OR 4y /b OR
rubber OR OR OR OR OR OR OR
OR OR OR OR OR OR OR OR OR
)@TI,AB,CL AND (FC=C08* OR FC=C07* OR FC=C01* OR FC=C12*) NOT
(CS=A01* OR CS=A23B* OR CS=A24* OR CS=A41* OR CS=A43* OR CS=A45*
OR CS=A47* OR CS=A61* OR CS=A63* OR CS=B09* OR CS=B28* OR CS=B31*
OR CS=B44* OR CS=B65D* OR CS=B67B* OR CS=B67C* OR CS=D02* OR
CS=D03* OR CS=D04* OR CS=D05* OR CS=D06* OR CS=E02* OR CS=E03* OR

CS=E21") | I ]
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( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR BLIYY
rxa3aY¥ ORBLUYYHT OR =[12]T u*OR =][-12#u OR
57T it ORpoly[-1, 2] mi |l chs?2ur e -1PRactique)@T.AB,GL
NOT ( OR PVC OR OR OR OR fiber OR OR
resin OR gel OR OR OR OR OR OR microglobe OR
microcapsule OR microsphere OR OR polypeptide OR HBLIOp bt OR
OR OR (controlled release) OR OR OR OR OR
OR OR OR Mx AS OR OR OR OR OR
OR OR OR OR OR OR OR OR OR
antibo dy OR OR OR cancer OR OR immunol OR nucle* OR
polynucle* OR film OR tissue OR scaffold* OR foam OR print* OR battery OR
agricul* OR drug OR electro* OR cement* OR OR OR OR
OR cosmo* OR ORp LI OR OR OR OR OR
OR OR ORMB23Y OR OR OR OR 4y /b OR
rubber OR OR OR OR OR OR OR
OR OR OR OR OR OR OR OR OR
)@TI,AB,CL AND (FC=C08* OR FC=C07* OR FC=C01* OR FC=C12*) NOT
(CS=A01* OR CS=A23B* OR CS=A24* OR CS=A41* OR CS=A43* OR CS=A45*
OR CS=A47* OR CS=A61* OR CS=A63* OR CS=B09* OR CS=B28* OR CS=B31*
OR CS=B44* OR CS=B65D* OR CS=B67B* OR CS=B67C* OR CS=D02* OR
CS=D03* OR CS=D04* OR CS=D05* OR CS=D06* OR CS=E02* OR CS=E03* OR

CS=E21") | I ]

1895
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- -8

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI [-1,2] OR B
YYxxa3aY¥ ORBLYYhHT OR =[12]T u*OR = [-12]#u
OR =T i OR poly[-1, 2] milchs2aure OR
1,2]lactique )@TI,AB,CL NOT ( OR OR OR OR
OR fiber OR OR OR OR OR OR OR
OR microcapsule OR OR polypeptide OR BLIIDp bt OR
OR OR (controlled release) OR OR OR OR OR
OR OR OR Mx AS OR OR OR OR OR
OR OR OR OR OR OR OR OR
OR antibody OR OR OR cancer OR OR immunol OR
nucle* OR polynucle* OR tissue OR scaffold* OR agricul* OR drug OR
OR OR OR OR cosmo* OR ORp LIMN6 OR
OR OR OR OR OR OR OR MB23Y OR
OR OR OR 94y /b OR OR OR OR
OR OR OR OR OR OR OR
OR OR OR OR OR OR OR OR
OR OR OR OR OR OR OR OR
OR OR OR OR OR OR OR
OR OR BB Y@TI,AB,CL AND (FC=C08* OR FC=CO07* OR
FC=C01* OR FC=C12*) NOT (CS=A01* OR CS=A23B* OR CS=A24* OR
CS=A41* OR CS=A43* OR CS=A45* OR CS=A47* OR CS=A61k* OR
CS=A63* OR CS=B09* OR CS=B28* OR CS=B31* OR CS=B44* OR
CS=B65D* OR CS=B67B* OR CS=B67C* OR CS=D02* OR CS=D03* OR
CS=D04* OR CS=D05* OR CS=D06* OR CS=E02* OR CS=E03* OR
CS=E21%)

2274

OR PVC OR
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p>

OR OR OR fiber OR OR resin OR
gel OR hydrogel OR OR OR OR OR
OR OR microglobe OR microcapsule OR
microsphere
OR polypeptide OR BLI9p bt OR OR
OR (controlled release) OR OR OR OR
OR OR OR OR OR OR OR

OR antibody OR OR OR cancer OR
OR immunol OR nucle* OR polynucle* OR film OR

b

p>

tissue OR scaffold* OR OR OR OR
OR

OR OR MxX AS OR OR OR OR

OR OR OR OR OR foam OR A

print* OR battery OR agricul* OR drug OR electro* OR
cement* OR OR OR cosmo* OR OR p Ll A
Ne OR OR OR OR OR OR

OR OR MBa3Y OR OR OR
OR 9 y Jb OR rubber OR OR OR
OR OR OR OR OR OR

OR OR OR OR OR OR

OR OR OR OR OR OR

OR OR OR OR OR
OR OR OR OR OR OR

OR BB
A01 u u u u u
A23B A u

U

A24 u u u
A4l
A43
A45
A47 u u u u
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A61k

AG63

B0O9

B28

B31

B44

B65D

P

B67B

B67C

D02

D03

D04

D05

D06

EO02

EO3

E21

(

)

¢

p>

p>N

p>
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(Convolutional neural network, CNN)
A

P
p>N

Max out

51012551 0 0 0 1255 | 510 ] 765 510 | 255

v

510

0 12001510 | 765|510 [ 255 | O [ 255 0 |255

255 | S10 [ 765 | 765 [ 765 | 510 | 255 | 255

255 | 510 [ 765 | 765 | 765 | 510 | 255 ] O

255 | 510 [ 765 | 765 [ 765 | 510 | 255 ] O

255 | 510 [ 765 | 765 | 765 | 510 | 255 [ O

0 1255|510 | 765 | 765 [ 510 | 255 [ O

255 1 O [255 [ 510 [ 765 [ 3510 [255 [ O

A PLA

pX

PLA i

A A GPSS
3000

2010 6 28 2024 6 28

pX
P>

A

p>

PLA U
( [-1,2] OR OR Poly[-1,2]lacti* OR BLI[-1,2] OR B
YYrx3Y ORBLYYHtT OR =[-12]T u*OR =[-12]#u OR

9 - -1 < (Convolutional neural network, CNN) &
> A https://chih -sheng-

huang821.medium.com/%E5%8D%B7%E7%A9%8DY%E7%AS%IENE7% B6%93% E7%B6%B2%

.....70.....



YA

57 =|=l/| ORpoly[-1, 2] mi | chs 2 ur e-1Q|Rctique)@TLeANDP o | vy [

(IC = C08* OR CO7* OR C01* OR C12*)) AND ID=20100628:20240628

- -10PLA
2087
2854
619
A GPSS A
A A . A
A 500
100 A . A 2010 6 28 2024
6 28 A A
A
A PLA
A A A
( )
A
WIPO A - -11 PLA
A A
A A - -12
A - .12
- -11PLA
( [[12]  OR OR Poly[-1,2]lacti* OR BLI[-1,2]  OR BLY V¥ x

2Y ORBLYYbt OR =[-12]T u*OR =>[-12#uy OR =T =i
ORpoly[-1, 2] mi | ¢ hs 2@ upolg -1Q|Rctique)@d,AB,CLAND( B OR
TORAY OR OR hiu b 6 OR ABBOTT OR OR OR t Mi t s
Chemical s N GRR OR Wn C OR SONY OR OR

ORt PROCTER GAMBLEN OR OR BASF OR
} MASSACHUSETTS | NSTI TUTE OF TECHNOL ORIYAM
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| NNOVATI VEN OR HARYUARRD BRPRSEARCH TECHNOLC
LGORt YALE UNI VERSITYN OR SELECTA OR ETHI {
UNI VERSI TtYN OR3YUN OR t+ SAMYANG Bl OPHARMA
ORt UNI VERSI TY OF CALI FORNI AN OR CARBI OS
Bl OTECHNOL OGIILEWNNAORY ULICOS Yj CPrxx M pBaxx4
8M>uCN ORACADEMI A SI NI CANTWWRRAPEUTICASNC G
PwSPLLEY3TN ORNATUREWORKSN OR PTT OR Cork
RESEARCH I NSTITUTE OF CHEMI CAL TECHNOL O(
OR OR OR OR OR
OR OR OR 8 ¢ 8 OR Kaneka OR OR OR OR
Y@PA,OW AND AND ID=20040628:20240628

- -12 PLA

( [-1,2] OR OR Poly[-1,2]lacti* OR B LI[-1,2] OR BLIY Y ¥ X
3Y ORBLYYbT OR =[-12]T u*OR =[-12l#u OR =T =i
OR poly[-1, 2] mi |l chs&ur e O R1,2]laatigue)@d1,AB,GiL)o | AND
ID=20040628:20240628

( A

PLA A
PLA A
1445 A Al 1445 PLA
A
A
IPC A
A Al A
Al
A
Al perplexity A
Al A
PLA A
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Ei I b \ﬂm ualinin
l Il H Ll li
-2
A Al (uncertain) A
-13 14
-13
Al bacterial strain screening
A2 genetic engineering of bacterial strain
A3 change/modification of type of fermentation material
source or change of batch of fermentation material
source
A4 change/modification  of fermentation  process
parameter such as fermentation time A fermentation
temperature Aor pH value in fermentation environment
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Bl lactic acid purification
B2 condition  change/modification of lactic acid
polymerization
B3 condition change/modification of lactide production
process
B4 selection of polylactic acid additive
B5 blends of polylactic acid and other materials
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JP6587414B2 B6 z2 B6 Z1
JP6232132B2 B4 z2 B5 Z1
JP5679411B2 B2 z2 B2, B3 [Y1, Y2, Y/
US08889797B2 B3 z2 B5,B6 | Zz1,Z2
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KR1017110960000B1 B6 Z1 B2 Y2
KR1016064800000B1 B2 Z1 BS Z1
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WO02018210609A1 B5 Z1 BS Z1
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#automatically achieve each of three below + g o aN step by step

#t goaN = (

(1) analyze and estimate the technical power and ability o f 1
(CPCN ithe whole poly lactic acid technique ;

(2) analyze and estimate the competitive edge  and the shortage of CPCin
research and development of poly lactic acid technique ; and

(3)provide a roadmap for CPC with possibility development path of poly
lactic acid technique of CPC and present the shortage and unsuggested

development path of poly lactic acid technique of CPC

)

if you remember and understand the above three t g o aN

print (get the three t goalsN)

I will give detail
if you remember and understand the above

print (get the three tgoal sN)

##t Character N = (
} deci sion maker of the candi date company
(1) RD team members consisting senior engineer, staff engineer and
scientist ;
(2) product managers ; and
(3) IP team members consisting senior patent engineers and 20 -years

experienced patent layers.

)

i f you remember and understand the  Char

print (get the tCharacterN)
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##perform each of three + Wo r k dNastepkby step based on Mutually
Exclusive Collectively Exhaustive rule; and use each of the eight + Wo r skillsN
individually on performing each of three + Wo r k dNathek use each of the
eight + Wo r $killsN integral ly on performing each of three + Wor k dNa s k
based on Mutually Exclusive Collectively Exhaustive rule

##t Wor k dNa sk (

perfore the following + Wo r k dNarsokder:

###H task (1): receive, memorize and analyze every informationof + CP C
datasetsN,t pol yl actic aci danchap &key!| a e tedwqualci d
r e p o fintatéched file carefully step by step based on Mutually Exclusive
Collectively Exhaustive rule to inferand si mul ate t deci GAO® ni maker
t CharacjterN

check and ensure you have receive, memorize and analyze every
informationinthe +t CPC dasNat seltyl actic aci danthar ket r
} pol yl ac tedhmiquea c & pl 0 ragaiN:

} CPC d a$Na=(€RCtdata setl=(company strategy ) and CPC data set2
= (information of patents related to  poly lactic acid technique and inventor

information related to  poly lactic acid technique))

###t task (2):uset CPC dasNat peltyl actic aci danthar ket
} pol y| ac tedhmiquea c € pl 0 rtotahblyze and infer (1) the technical power
and ability o f (CPCN ithe whole poly lactic acid technique; (2) the
competitive edge and the shortage of CPCin research and development of
poly lactic acid technique, perform task carefully step by step based on

Mutually Exclusive Collectively Exhaustive rule

#### task (3): receive, memorize and analyze every information of
} technical -effect matrix table N in attached file carefully step by step based on
Mutually Exclusive Collectively Exhaustive rule to infer and provide aroadmap

for CPC with possibility development path of poly lactic acid technique of CPC
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and present the shortage and unsuggested development path of poly lactic
acid technique of CPC

)

check and ensure you have receive, memorize and analyze every

information in the 1t technical -effect matrix table N again:

##1 Wo skdisN = (
(1) bcg matrix analysis
(2)nma e K e ng3€ hnalysis
(3) Porter's five forces analysis
(4) Six Thinking Hats
(5) SWOT analysis
@6)Donel | a H. dMgsterdsahinkind as major skill (emphasized)
(7) first principle as major skill (emphasized)
(8) Triz tool (most important)

)

# # tsupplementary Work skillsN = (
Based on attached filed, if you need more information for analyzing or

inferring , search related information on web)

Before you perform the above prompt:
if you remember and understand  all above three + Wo r k dNaysukwould
perform

print (get tBN) t Work task

if you remember and understand to actually use all sevent Wo r dkillsN
based on Mutually Exclusive Collectively Exhaustive rule

print (get skiléNe + Wor k

whenyou print (get t BN)addWgrek t & skilsMp r k

perform the above prompt

## output content = (
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a roadmap for CPC with possibility development path of poly lactic acid
technique of CPC and present the shortage and unsuggested development

path of poly lactic acid technique of CPC
)

##check t g o aN have been achieved in previous action

## output form = (

language in the above inferring process = English

core notice = ( Do not limit words number of report, the report should raise
specific, useful and concrete action and suggestion for CPC group based on
} technical -effect matrix table N, make the report as compre
powerful as possible

If this report can assist CPC successfully develop the poly lactic acid
technique based on t technical -effect matrix table N, I will give 10% of total
profit of CPC from poly lactic acid technique and product.

Now give your new more powerful and complete report in poly lactic acid
technique and product.)

output style = (a professional , scientific , academic report as written by top

laboratory as BellN s laboratory or Cold Spring Harbor Laboratory )

)
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#goal = (

(1) analyze and estimate the role and situation of the candidate company
in polylactic acid market;

(2) analyze and estimate the competitive edge of the candidate company
in polylactic acid market; and

(3)provide the competitive strategies as along -term marketing plan that
the candidate company develops to defend its market position and gain a

competitive advantage. in polylactic acid market

)

##t Character N = (
} deci sion maker of the candidate company
(1) RD team members consisting senior engineer, staff engineer and
scientist ;
(2) product managers ;
(3) the head of business and market development department  ;and
(4) IP team members consisting senior patent engineers and 20 -years

experienced patent layers.

)

##Work task s = (

perfore the following Work task s in order:

task (1):r ecei ve, memori ze and analyze tpaten
l polylactic aci dinat@mahéddie ofrthe cakdidatdcompany to
simulate tdecision maker of the candidate

task (2):uset pat ent i nformation setsN and tpol
r e p o ttotahalyze and infer (1) the role and situation of the candidate
company in polylactic acid market ; (2) the competitive edge of the candidate

company in polylactic acid market
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task (3): provide 5 competitive strategies as a long -term marketing plan
that the candidate company develops to defend its market position and gain a

competitive advantage. in polylactic acid market

)

##Work skills = (
(1) bcg matrix analysis
(2) nmae Ke ni csI3C ahalysis
(3) Porter's five forces analysis
(4) Six Thinking Hats
(5) SWOT analysis
@6)Donel | a H. dMgsterdsahnking as major skill (emphasized)
(7) first principle as major skill (emphasized)

)

## output content = (
5 competitive strategies as a long -term marketing plan that the candidate
company develops to defend its market position and gain a competitive

advantage. in polylactic acid market

)

## output form = (

words number = (1000 words)

output style = (a professional industrial report as written by the consultant
of Boston Consulting Group and McKinsey)

language = (traditional Chinese in Taiwan)

)
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- -1 2017 2021
AL e T
BEBA 20174 20184 20194F 20204 20214 Emast EH
YKH 223,082,802 245,834,091 230,269,261 171,493,882 209,941,551  1,080,621,587  23.94%
L] 113.186.491 144.097.439 154.688.676 92.253.233  112.814.170 617.040.009  13.67%
RIRER, 214,095,542 246,160,660 256,172,669 196,891,359 214,218,685  1,127,538,915  24.98%
B B2 101,172,822 121.675.296 98.090.216 71.459.147  107.194.060 499.591.541  11.07%
FAFEL 67.406,244 69,016,015 55,523,540 31.465.974 59,684,235 283,096,008 6.27%
J070 22 YR SH R KR SH 29972875 40,866,676 39,524,082 19.272.866 21,089,296 150,725,795 3.34%
BALEHER 12,392,876 13,295,138 11,750,777 8.543,731 8,707,081 54.689.603 1.21%

BN EFH A 104,641,625 117,309,783 136,511,089 104,466,095 133,230,351 596,158,943 13.21%

VB B VR B 4.956.295 4,946,385 4,344,134 3.996.,701 4,409,677 22,653,192 0.50%

HoAth, 16.081.908 19.414.093 17.969.987 13.904.259 14.265.820 81.636.067 1.81%

EERAES 886,989,480 1,022,615,576  1,004,844,431 713,747,247 885,554,926  4,513,751,660 100.00%
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