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Global Production Capacities of Bioplastics
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Global production capacities of bioplastics in 2017 (by material type)
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*Bio-based PP and PEF are currently in development and predicted to be available in commercial scale in 2020.
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Source: European Bioplastics, nova-Institute (2017).
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Bioplastics industries in Korea
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A}gg A_AH')I % %‘HI %E Hlol 2 g E}é q ix“ [H x." J I‘ in g 5.:" diversion savings landfill diversion rate achieved Big 10 results fandfill diversion

4,000/, 100 L 10 Kg71E) [OHQl AXX AlY WH HIOIECAE S0 IE HEAAE LAY

24



BIOPLUS - INTERPHEX

KOREA

R&D 7| =X &

| ReD 7|2X/2 |

-EENE

-BoMEE/ES
-BA/E=E
X‘lX)/: <E:!




HIO| 2 =2} A Elo| 7| = 1} BIOPJUS - INTERPHEX

KOREA

LH AH| 2k = oH P Food tray, Food service ware
(Th#l : 2E) . .
20 -1 g o2 - __
. e »
Lo ez ul
2 230 8.ce = om B
) Durables Electric/automotive parts
0.6 B
0.6 2015 2030
E,|' A §._! }\r =2 * www.plastickorea.co.kr — —

0=

2h7|g 3 4=26H4 22 20% CHA| Al
203014 1207HE A2+ (3 6 ) A
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2,3-BDO Story : Everywhere in Our Life

Drought resistance

%
B S

-

2,3-BDO

Humectant of NATURE

Induced Systematic Resistance

Fungi Virus

of NATURE
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Chemical process
Non-economic & Complex & Eco-unfriendly

ol L

= )
Non-renewable oil HacH }f’ OH
Cl ¥ H0 HaC~cn, (2R,3R)-BDO

n ,’.5:;.; cl }. B
}{: QRH Il:> A NaOH “::> Hsc\l/c'TCHB (2S,3S)-BDO

JA" OH
: Chemical catalyst

Cracked Gases (Harsh, high Pres., high Temp.) Racemic mixture

OH
CH
H3C/‘\‘i/ > (2R,3S)-BDO
OH

Bio catalyst

Monosaccharides (Mild, low Pres., low Temp.)




20109 £ E 2,3-BDO R&D +4H

Lab. 2010~2013) Pilot 2014~2016)
Size: 5 L 27| Size: 1.5 kL &2 7|

Capacity: 30 kg/'d Capacity: 10 ton/'d
Location: L™ Location: CH®/F =

HF
—

se 53 2% L M ﬁEOiIH M 7|2/3Y A

—

2%t 24 data & - U T 22Tt 47 data &



https://www.google.co.kr/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiC5YfnhI7bAhUDn5QKHa4TAkQQjRx6BAgBEAU&url=http://blog.naver.com/PostView.nhn?blogId%3Djisung8410%26logNo%3D220709799605%26categoryNo%3D0%26parentCategoryNo%3D9%26viewDate%3D%26currentPage%3D1%26postListTopCurrentPage%3D1%26from%3Dsearch&psig=AOvVaw3iWxq7S6ML7Q3wvDYi4TUk&ust=1526690855279629

HIA| %)% HRO|@ 2,3-SEHC| S CHZMAY|E S

GMO-free, Toxic Chemical-free

JA 44

HfO| 20~ OjMEYS =2|8H| EFAHERS Spec. In 2~Xj
A

XY =4S}

Non-GMO & & 995% =5 S S EISISt S=

FeynYE HA
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2,3-FEIC| = Safety

Eye Irritation/Corrosion

\, Skin Irritation/Corrosion
.

Skin Irritation (Human)

Phototoxicity
(In vitro 3T3 NRU Phototoxicity Test)

Skin Sensitization

In vitro Gene Mutation Assay in
Chinese Hamster V79 Cells

Genetic Bacterial Reverse
Mutation Test

Toxicity

In vitro Chromosomal No irritation
Aberration Assay

"

"'q Heavy metal, Paraben, Phthalate,
W and Etc.
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Top 10 Best-Selling Drugs of 2019

Sales (Billion $)

Rank Drug Company S e CAGR Target Type
1 (Ad:?':l'xab) AbbVie 19.73 6.83 -14% TNF Antibody
2 Keytruda — * \jorck & ¢ 1112 24.91 12% PD-1 Antibod
(Pembrolizumab) "' 0. . . +12% - ntibody

Revlimid Bristol Myers .

3 (Lenalidomide) Squibb 11.11 N/A N/A TNF, IL-6, VEGF  Chemical

4 (ngﬁmm ansfghi'\tfgers 8.06 11.62 +5% PD-1 Antibody
Eylea Regeneron, 20 A .

5 (Aflibercept) Bayer 7.99 6.68 3% VEGF Fc-fusion protein
Eliquis Bristol Myers o .

6 (Apixaban) Squibb, Pfizer 7.93 12.38 +7% Factor Xa Chemical

7 (EtaE::rr:a.:pt) Amgen 7.2 4.02 -8% TNF Fc-fusion protein

8 (Be\g\::?:::'\ab) Roche 712 1.7 -19% VEGF Antibody
Stelara Johnson & o :

9 (Ustekinumab) Johnson Blez 6.32 1% IL-12, 1L-23 Antibody

10 (R::'J)‘:i’::gb) Roche 6.54 184 17% CD20 Antibody

FiercePharma, 2020
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Percentage of approvals

M| HIO|22|24F A& 2 0] 4888
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%20183 0|2= =X

22004

24109

(A2 ERAENE M)
2016 2017 2018 2019 2020 2021 20254

M Nonmammalian [l Mammalian
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66 45 40 21

100 33 50 47 55 60 79
80 -
60 1
40 7
20 A

0
Upto1989  1990-1994 1995-1999  2000-2004  2005-2009  2010-2014 2015-July 2018
Ti i .
i el Nat. Biotech. (2018)




rhEPO Avastin Hepceptin Remicade Rituximab
0.4-2.5 pg/kg | 5-15 mg/kg 2 mg/kg 5 mg/kg 375 mg/m?

Blockbuster mABs: 1 ~ 2 ton/yr
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190,000 +150,000 L 360,000 +256,000 L

Contract Manufacturing Organization

Contract Development and Manufacturing Organization
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Major challenges: Time, Quality, and Quantity

SF media
Efficacy

Tran5|ent\v Stable Clone Culture
DNA 5> ExpreSSIO/\ Expression > selection > Optimization

Manufacturabiti

SF suspension feed media

Scale-up

HEMSE: mg>>>>>>g BHEHH|X|>>>>>> CDM
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190,000 +150,000 L 360,000 +256,000 L

HY X| (962t L)/batch/'d x 1 batch/& x 12&8/4 = 1,1528F L/H = 11,520 &/4



=X . ZUAH SBS, business Insider, | L 3|
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°H2| HI'OIQOI—lE' o HHII Alxl' ol 7| Eot

=2Y A2 1,620 million US$ in 2019, 2,630 million US$ in 2024, CAGR 8.4%
(Published: Oct 25, 2019 MarketWatch)

el =8 At HiX| M Z A} : Life Technology, Thermo Fisher Scientific, GE Healthcare,
Merck, Lonza &

QM 7|7t St HiX| JH = S3t0] CrFet HiX]| =ES B/ 7| EF
HAES| =edto, Ed HiX| =d 4%

T

o

ESEY

un
fujo

1 E () =

HIX| M Z=A| HiX| X #2230 = milling X H|, BiX| Xt #E310= blenderZt
SHAIZHH| O|H, &HH| MAEE2 FZ CIP HAlS ARSI /JUS

Thermo

SCIENTIFIC
GE Healthcare
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Tab. 1: Typical components (constitusents) of ssrum

Frotein Components:
Semum protsins

Tranzaport proteins

Attachment and
Spreading Factors

Enzymas

Albwmin

Gilobulinz (s.g. Immunglobuline, lgG)
al-Antitrypsin (Protease Inhibitor)
a2-Macroglobulin (Protease Inhibitor)

Transfarrin
Tranecortin
al-Lipoprotsin
B1-Lipoprotain

Fibronsctin

Larminin

Samum Spreading Factor

Lactats Dehydrogsnazs

Alkaline Phozphataze

y-Glutaryl Transfarazss

Alanine Aminotranzfaraze (ALT/GFT)
Aapartate Aminotransfarase (ASTIGOT)

Fatty Acids and Lipids

Frae and Protein-bound Fatty Acids
Triglycarndes

Phozpholipida

Chilestarol

Ethanclamina
Phosphatidylsthanolamine

Hormones

Inaufin

Glucagon

Corticosteroids

‘Vasopraaain

Thyroid Homones
Parathyroid Hormone

Growth Hormons

Pituitary Glandotropic Factors
Frostaglanding

Vitaming and
Trace Elemsnts

RatinoliRstinoic Acid (Vitamin A)
‘itamin B-Group:
Thiamine
Riboflawvin
Pyridoxine/Pyridoealphosphate
Cobalamin
Folic Acid
Miacinamide/MNicotnic Acid
Panthotenic Acid
Biiotin
Azcorbic Acid (Witamin &)
o-Tocophesrol (Vitamin E)

Salaniurn, lran, Zng, and
Cu, Go, Cr, |, F, Mn, Mo, W, Ni, Sn

Carbohydrates

Glucoze

Galactoss

Fructoas

Mannozs

Ribosa

Ghycohytic Metabolites

Growth Factors
and Cytokines

Epidarmal Growth Factor (EGF)
Fibroblast Growth Factor (FGF)

Merve Growth Factor (MGF)
Endothalial Call Growth Factor (ECGF)
Flatelst-darmved Growth Factor (FDGF)
Inaulin-lke Growth Factors (IGFz)

Intarlaukine
Intarferons
Traneforming Growth Factors (TGFz)

Nonprotein Mitrogsns

Uraa
Purines/Pyrimidines
Polyamines
Craatinina

Aming Acids
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