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Collagen has been widely applied in cosmetic products for skin care benefits and beyond. Most of those collagen 

materials are animal derived. Apart from the most dominating type I collagen, other types including type III, are far 

less prevalent, making extraction and purification extremely difficult and costly. A technology advancement such as 

precision fermentation can be utilized to well address market pull for a non-animal derived collagen for cosmetic 

application.

Traditionally, animal by-products from the meat and fish industry have been the primary sources of collagen, with 

bovine, porcine, and marine collagen being the most commonly used types. However, these animal-derived 

sources have several significant drawbacks. For instance, bovine collagen is associated with the risk of transmitting 

zoonotic diseases such as BSE or Foot and Mouth Disease. Additionally, animal sources of collagen are not 

sustainable and the supply chains may be linked to deforestation and overfishing. Furthermore, animal-derived 

collagens may not be acceptable to vegans or certain cultures. In contrast, recombinant collagen produced through 

fermentation offers several advantages over animal-derived collagen, including improved sustainability, safety, and 

cultural acceptability.

Recombinant collagens through precision fermentation is a timely response to both the “market pull”: e.g. Ethical 

consumerism​: rising consumer interest in animal-free supply chains​; Increased focus on sustainable production and 

decarbonization​; and the “technology push”: Precision fermentation​ revolutionize the production of such ingredients 

using synthetic biology methods​, the whole market is observing significant momentum in recent years thanks to 

massive VC funding as well as governmental grants and subsidies. When we have the bi-factor “market pull” plus 

“technology push”, it stresses out the needs from both sides for a solution such as recombinant collagen.

—— Anne Yun MU, Global Head of Applied Innovation BioActives Segment, Evonik
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a

1.1 

1.1.1 

Collagen Collagen peptide 30%

Proline Glycine Hydroxyproline

1.1.2 

YU Xiaoyue, ZHAO Yu, LI Jinling, et al. Assessment of 

the Structure, Digestion Absorption Properties and Nutritive 

Value of Collagen Peptide [J]. Science and Technology of Food 

Industry, 2021, 42(13): 386−394. (in Chinese with English 

abstract). doi: 10.13386/j.issn1002-0306.2020070048 

α

(Gly-X-

Y)n X

α α

(Gly-X-Y)n

X Y Proline Hydroxyproline
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Collagen-related Peptide CRP
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2.1 III

III

体系
产品类型

洗护类 保湿类 美白类产品 原料举例

HA

SS

SSE-20 A6

Carbopol940 HEC

BHT

2-

2.1.1 

III
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2020-2023 43.4%

2023-2030E 27.7%
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2.3

6.9 CAGR
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CAGR 52.3% 2030

729.8

2023

III

58.5%

2030 III

88.4%

2020-2023 52.3%

2023-2030E 26.1%

2020-2023 10.3%

2023-2030E 8.6%
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2.2 III ——

2.2.1 III

2021 1 1

1990

2021

2022

2023

2021 20

2024 5 22
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2.2 III ——

2024 4

2024 4

2023 4

2023 4

2023 3

2023 3

2022 2

2022 1

2021 8

2021 5

2021
2021 4

2021 4

2021 4

2021 2

2021 2

2021 1

2020 6



III | 2025

2.3 III ——

2022 2022 MoCRA

2.3.1 

1938 FDA FD&C FDA

1938 FD&C FD&C 21 9

FD&C

2022 2022 FDORA 2022

MoCRA FDA FDA 

Direct MoCRA 1938 FD&C 80 FDA

FDA CPSC USDA CBP EPA FTC

USDA

GMP 2022 MoCRA FDA

VCRP

MoCRA

GMP

2017 7 1 2018

7 1

2025 1 1

2023 (Toxic-Free Cosmetics Act TFCA) 2025 1 1 9

2026 1 1

19



III | 2025

2.4 III ——

European Commission, EC
2024 EC No.1223/2009

European Chemicals Agency, 

ECHA

REACH

REACH

Scientific Committee on Consumer 

Safety, SCCS

Cosmetics Europe

2.4.1 

2009 12 22 EC No.1223/2009 2013 7 11 27

EC No.1223/2009 76/768/EEC 2013 7 11

REACH

PEMSAC

EC 1223/2009 13

CPNP

CPNP

CPNP

CPNP

Cosmetic Products Notification Portal
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2000 

MFDS Ministry of Food and Drug Safety

•

•

KCA Korea Cosmetic Association

•

•

•

MFDS 

•

•

• MFDS

• MFDS UV-

➢

• MFDS → → →

• R&D SPF

•

2.5.1 

2000 Cosmetic Act

2020

4 (cGMP) 

2 4 

1

2 3

MFDS) 
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2.6 III /

2.6.1 III

NIQ

NIQ

5

61.6% 64.3%

38.4% 35.7%

2022 2023

-3.3%

+8.8%

HBN
HBN III

6 I III V IV VII XVI
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2.6.2 III

2.6 III /

/

L’Oréal

CHARMZONE Vegan Collagen Cream

·

Christine Valmy 

Christine Valmy

Christine Valmy

/CBD 

CBD

Typology
Typology
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03
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——
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3.1.2 

3.1 III

III III

5 2023

52.20%

32.80%

7.40%

7.60%

2023

3.1.1 

ISAPS 2023 2,000 1,500

III 

8,877,991

5,564,866

1,608,447

831,583

631,212

2,237,966

1,892,777

1,746,946

1,153,539

1,148,559

52.2%

,
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3.1 III

III
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41.2%
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58.5%
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4.1

12.2 CAGR 43.8%

III

2023-2030 CAGR

55.2% 2030

264.2

2023

III

41.2% 2030

III

58.5%

2020-2023

0.2

61.4% CAGR 0.9

2023-2030 CAGR

50.6%

2030

15.8

III

2023 III

65.1% 2030

86.4%

2020-2023 43.8%

2023-2030E 55.2%
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3.1 III

III
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193.1 CAGR 33.9%
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III

59.7%
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28.3 66.6
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338.7
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III
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3.1 III
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3.1 III

III
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132.5

CAGR 43.1% 2030
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3.2 III ——

3.2.1 III

2017 9

22
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3.2 III ——

2021 3

2022 3

2021 2

2015 12

2017 9

2022 3

2015 1

2021 3

+

A+B III

2021 4

2023 5

2023 5

2022 12

2022 1

2023 1

2023 2

2021 11

2023 5

2022 5
2022



III | 2025

3.3 III ——

3.3.1 

FDA

FTC

FDA FTC

FTC

JCAHO ASPS

FDA

➢ Federal Food, Drug, and Cosmetic Act, FD&C Act

• FDA

NDA BLA PMA

•

➢ Public Health Service Act, PHS Act

•

BLA

➢ FDA Draft Guidance for Industry: Visible Particulates in Injections

•
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3.4 III ——

3.4.1 III

(Medical devices Regulation MDR)  (EU) 2017/745 2017 5 2021 5 26

Directives 90/385/EEC 93/42/EEC

MDR

CE

CE

2021 5

2017/745 CE

MDR

UDI

CE

CE

I •

IIa •

IIb •

III 
•

•

ISO 13485:2016 

ISO 13485:2016 

CE

ISO 13485:2016

MDR XVI

MDR

30
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3.5 III ——

MHW

MHW MFDS

MFDS

Medical Devices Act, MDA

KGMP

NIDS
NIDS MFDS I II

MDITAC
MDITAC MFDS

3.5.1 

I

II KGMP

III IV

MFDS

I II (NIDS) (MDITAC) 

III IV MFDS

Medical Device Act, MDA

•

Enforcement Decree of MDA

•

I II

KGMP KGMP

KGMP ISO 13485 ISO 13485

/ KGMP

KGMP
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3.6 III /

III 2023

III 2021

+ 2016

2009

2012

+ 2019

+PMMA+ 2002

III 2024 12

3.6.1 

2024 12 2 2021

2023

2

I III IV V VII XVII

I II III

III

I II III XVII



III | 2025

3.6 III /

3.6.2 

2024 11

400

2024 11

II

pH

A B A B

33%

32%

20%

5%

3%
7%
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3.7 III

III JYC301 + +

III JYC301 III

1-D0 1-D3 1-D5 1-D28

2 / 2 /

3-5

1

2-D0 2-D5 2-D28

2 / 2 /

3-5

1

3-D0 3-D5 3-D28

2 / 2 /

3-5

1

III

III

III

10.43%
12.63% 13.25%

28D 28D 28D

5.12%
6.84%

12.27%

28D 28D 28D

16.60%
19.67%

23.96%

28D 28D 28D

9.35%

36.07%

55.92%

28D 28D 28D

11.56%
16.77%

37.26%

28D 28D 28D

5.81%
7.15%

10.42%

28D 28D 28D

EI

F4 MI

*
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3.7 III

——

—— III

III

III

III

1.0

III

III

III

III

III

III 4%

III

III

2024

2022 2023 2024
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4.1 III

4.1.1 

2017 4,050 2023 6,048

2017 652 2023 1,553

405.0 

604.8 

773.3 

1,016.2 

2017 2023E 2027E 2032E

65.2 
155.3 204.7 

275.8 

2017 2023E 2027E 2032E

2017-2032E

6.3%

6.9%

5.6%

7.1%

15.6%

6.1%

III
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III

4.1 III

0.89 
1.12 1.29 1.44 

5.88 
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73.6 CAGR

27.6% 2030

210.7

2023

III

5.7%

2030 III

39.5%

2020 0.9 17.5%

CAGR 2023 1.4

22.3% CAGR

2030

5.9

2023

III

12.4%

2030 III

70.43%

2020-2023 17.5%

2023-2030E 22.3%

2020-2023 27.6%

2023-2030E 16.2%
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4.1 III

III
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4,621.2 

0

0.2

0.4

0.6

0.8

1

1.2

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

2020 2021 2022 2023 2030E

2020~2030E

17.9
25.8

34.1
41.7

118.1

0

0.2

0.4

0.6

0.8

1

1.2

0

20

40

60

80

100

120

140

2020 2021 2022 2023 2030E

2020~2030E

III

3.4%

III

64.9%

III

5.2%

III

45.0%

2020 1,817.4

12.7% CAGR

2023 2,603.7

2030

4621.2

2023

III

5.2%

2030 III

42.0%

2020-2023

17.9 41.7

CAGR 32.5%

2030

118.1

2023

III

3.4%

2030 III

64.9%

2020-2023 32.5%

2023-2030E 16.1%

2020-2023 12.7%

2023-2030E 8.5%
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4.2 III ——

4.2.1 III

2000 1

2025 1 7

III

-2 BMP-2 -2 rhBMP-2 III

III

III

III

III

II III

/ /

III
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4.3 III ——

4.3.2 III

Medical Devices 

Regulation MDR In Vitro Diagnostic Medical 

Devices Regulation IVDR

MDR

MDR

4.3.1 III

CFR 21 FDA

21 CFR 820

2024 1 FDA QMSR

QS 21 CFR 820 QSR820

ISO 13485:2016 FDA CGMP

ISO 13485 FDA 820

QMSR ISO 13485

FDA 2026 2 2

FDA
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4.4 III 3D

3D

4.4.1 3D

3D

3D

3D

3D

K-

Pluronic F127 

MAA 1- -3-(3- ) / N-

EDC/NHS 3D

EDC/NHS

HUVECs HFFs

qRT-PCR ECM

3D

4.4.2 
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4.5 III /

2024 /

4.5.1 III /

2024

/ 40.4%

18.4% 16.7% /

13.2% 8.8%

/ , 

40.4%

, 18.4%

, 16.7%

/ , 

13.2%

, 8.8%
, 2.6%

2024

/ II

II III

II

/ III

II

4.5.2 III /

20 50-60

20 70
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4.5 III /

——

2024 11

2024 11

2024 10

2024 7

2024 5

2024 5

2024 5

2024 2

2023 12

2023 12

2022 9 Ⅲ

2022 9 Ⅲ

2022 9 Ⅲ

2022 5 Ⅲ

2022 3 Ⅲ

2022 3 Ⅲ

2022 3 Ⅲ

2024
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5.1.1 

•

•

5.1 III



III | 2025

5.1 III

III III

9.9 11.1 12.2 13.9 

54.8 

0

0.2

0.4

0.6

0.8

1

1.2

0

10

20

30

40

50

60

2020 2021 2022 2023 2030E

2020~2030E

594.7
700.4 724.4 753.2

1,709.2

0

0.2

0.4

0.6

0.8

1

1.2

0

200

400

600

800

1000

1200

1400

1600

1800

2020 2021 2022 2023 2030E

2020~2030E

III

1.7%

III

29.7%

III

1.1%

III
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594.7

753.2 CAGR

8.2% 2030

1,709.2

2023

III

1.1%

2030 III

14.9%

2020 9.9

12.1% CAGR 2023

14.0 2030

54.8

2023

III

1.7%

2030 III

29.7%

2020-2023 12.1%

2023-2030E 21.6%

2020-2023 8.2%

2023-2030E 12.4%
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III III

5.1 III
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20,121.8
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0.9%
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14.0%

2020-2023

120.5

265.5

CAGR 30.1% 2030

906.4

2023

III

2.2%

2030 III

26.5%

III

2020-2023 30.1%

2023-2030E 19.2%

2020-2023 8.2%

2023-2030E 7.8%
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2019

2022

GB 2762-2022 2017-2030

5.2 III ——

•

•

/

5.2.1 III

2017

2018

2016 2
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5.2 III ——

2024

2024 10 2021 2021

2024

2023 1

2022 5

2021 6

2021 2021 4

2021 3

2019 8

2019 8
20%

2019-

2030
2019 7

2019 1

2016 7

2030
2016 1

GB 29921-2013
2013 12

GB/T 23795-2010

2010 1
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FDA FTC EPA USDA CDC

FDA FTC EPA USDA
CDC

5.3 III ——

FDA USDA FDA

USDA

5.3.1 III

1938 FD&C Act

FDA

1994 DSHEA

FDA DSHEA

FDA 2007 GMP

2011 FSMA

2022 FDORA 2022

FDA 2022 NDI

FDA 2021

2023 NDI FDA Direct

➢ +

65 800

➢

NDI

NDI

12
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EFSA

NDA

200230

GMP

5.4 III ——

EFSA

2002

NDA 

2021

(EU) No 1169/ 

2011

2011

EFSA

2017

EFSA

2018

2002/46/EC

RASFF

5.4.1 III
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5.5.1 

5.5 III /

/

Q

+

C γ-
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5.5.2 

5.5 III /

/

THORNE

Youtheory

Youtheory

OLLY

OLLY

2019

VITAL PROTEINS
VITAL PROTEINS +

+
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5.6 III

PepwellTM

SELF-GRAS
FDA

The Vegan Society Certificate of 

Registration

VEGAN

IGEN NON-GMO

IGEN (GMO)

5.6.2 

5.6.1 III JYC301

Pepwell  

FC BC

CCK-8 Pepwell-SD HSF

Pepwell-SD UVA HSF

Pepwell-SD

-β1 TGF-β1  ELISA TGF-

β1

ROS ROS

SOD GSH-Px

✓ Pepwell-SD HSF

✓ Pepwell-SD UVA HSF

FC-SD BC-SD

✓ Pepwell-SD TGF-β1

✓ Pepwell-SD UVA HSF ROS

SOD GSH-Px

FC-SD BC-SD

III Pepwell

Pepwell-SD UVA HSF ROS

Pepwell-SD FC-SD BC-SD

 (
%

)
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6.1 III

功能 产品类别 代表性成分

E

6.1.1 

2020 2.5

1.64 8860 2023 30 54%

00
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6.1 III
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62.38%
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6.1 III
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38.6%2020-2023

106.1

185.8
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3.8 CAGR
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2020-2023 20.5%

2023-2030E 17.3%
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2023 8 24

•

•

6.2.1 

2025

6.2 III ——

2020 1

2024 4

2021 4
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6.3 III ——

6.3.1 III

FDA FD&CAct 2022

MoCRA OTC MoCRA

FDA GMP

FDA

            FDA FDA 

CFR 310.527

2022
 FDA 

CFR 310.545

/ /

6.3.1 III

EC 1223/2009

CPNP

PIF

 2001/83/EC

欧盟第1223/2009号条例 欧洲议会指令 2001/83/EC 

PIF

CPNP

CPNP

EMA

GMP
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6.4 III /

·

6.4.1 

Off & Relax

XVII
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6.5 III

III

01

0.001% 0.1% III

III

02

5α

III SRD5A1 5α 1 SRD5A2 5α 2 31.6%

44.3%

III 5α 46.7%

03

-α TNF-α E2 PGE2 -1α IL-1α

III -α TNF-α PGE2 IL-1α 65.1% 92% 36.1%

® III 0.5 h 36.65% 4 h 90.53%

04

III HFDPC 28.4%.

III 66.8

III

6.5.1 III JYC301



III | 2025

6.5 III

—— III JYC301

Top10

III JYC301 200 

Top10

ICIC

ICIC AWARDS ICIC

2023 ICIC

◆ 0 

◆

——
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7.1.2 

Pelvic Floor Dysfunction, PFD

PFD 15% 11% 954

27.98% 50 100%

7.1 III

7.1.1 

2023 25 5.4 36.2%

89.3%

954

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

19 -29 30 -39 40 ~49 50 
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7.1 III
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7.1 III
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III 2022.09

2023.03

2024.08

III 2024.09

7.2.1 ——

2025 2

46 2021 4  III 

 III 

 2022 9

 III  III 

 III 2023

7.2 III /

CDE

7.2.2 ——

III JYC301 Extracellular Matrix, ECM

2023 8

Ⅲ
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7.3 III

1. III JYC301 —— ECM

Matrix metalloproteinases, 

MMPs MMPs

III

MMPs MMPs

MMP-1 MMP-3

• —— MMPs ECM

III

SOD

MMPs

III

MMPs c-jun 8% c-fos

64% MMP-1 29% MMP-3

15%

30

0.01% III 0.05% III

% 21.96 2.31 43.06 3.67 83.48 5.31

•

III  

III

0.05% III

0.01% III 0.05% III

% 23.01 3.16 45.22 3.78 83.55 5.84

•

-β TGF-β /Smad

ECM

2. III JYC301 ——

III

TGF-β GDF15 BMP8A

Smad3 Smad7

I III IV
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7.3 III

• ——

MTT III III ≥0.005%

III

24 III

III

• ——

III 0.001% 0.01% 0.1%

 I 

p<0.01 32.31%

33.02% 40.14%

III

0.005% 0.05% I 

137% 345%

GB/T16886.10-2017

10
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ProtYouth

ProtYouth

8.1 III

8.1.1 

/

……

……

8.1.2 
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8.1 III

8.1.4 III

GB/T 29679-2013

QB/T 1974-2004

QB/T 1975-2013

GB/T 34857-2017

GB 19877.2-2005 /

GB 14930.1-2015

GB/T 9985-2000

8.1.3 III

FDA

FDA FDA FTC

(EC) No 1223/2009



III | 2025

8.2 III

8.2.1 

8.2.2 

2026

1628

8.2.3 

582.0 

1,025.0 

1,406.0 
1,628.0 

2017 2021 2024E 2026E

* 2017~2026E
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8.2 III

8.2.4 

2024 11 20

collagen dental 56

Barrier, Animal Source, Intraoral 38%

BIOLLAGENTM SSE

III

 BIOLLAGENTM SSE

BIOLLAGENTM SSE III

BIOLLAGENTM SSE

III

—— III JYC301

III
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8.3 III

8.3.1 

-

-

11% 10% 15%

—— III JYC301

III

III

III

III

MTT 

III

80.1%

III
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III
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9.1 III

III

• 2024 65.6% 2023

68.3%

• GfK

75% 71% 65%

•

2022 2021

90

•

• 65 1990 6% 2024 10%

• 2023 72.6
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9.1 III

III

• 2024

72%

•

•

•

• 2024 7

40%

27%

17%

6%

10%

2024

•

2024 30 11 2023

•

• 2024

ECM PDRN

• 2021 A

2023 B
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9.2 III
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-

· 
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- -
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· 

/ / 6D XVII+IV+VII x I+III+V

-
1 6

6D ——

®6D
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315 I/III/V
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85%III +10%I +5%V

• 

 “ 1ppm

315 ——

®315

III

79%
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