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R i D 5 5 = R S A IR AT S, BURT
AR TR AT A AR B3R, R OC L
Fro BORAHT Gl SR At e e A PR SRy,
B AL 558 WA, 4 S 30 = R e Ak T 3 1
MRTATHAR ;TR & 7EBI R 3] ™ (0 o0 o B
PRBEAELBN, FEAL “PETOAT RO, fE R
oA 5 IR G D SR T 2% A Il B L B S
B BN X IR SCHEET PR, W T bk A
Pz,

ARSCGRAGIHT T TRyl 1 7l SR 15 Bt
A RROL, BEEEEE THEARANE . iRk
WA 3R BA RV B, T8 Gk
JEBURFIRI 2856, LIS o 3 [ A 1 s Ml 9 T

BRAER IR
1 ZAREFFE

FARGIHTT 6 B TH 5250 2 HARFL AL LB
Hlo XS S SR AT A R R SR, B4
WS R AL T AT IR T % . PR RIRS B
S M JEUREE P 1 A AR, DR AR S R Y R AL
B A EEOR TR R I AR A AR, X
S-S TS AT R . REREATRIER
RS EARBIH SRS EEHEAEY T (Agile
BioFoundry, ABF) . %[5 72 Q1% #f 58 H1 .0 (The
Centre for Process Innovation, CPI) ., 7l [ 3 25 U7
b5 - A Wy 8 R i & b0 (Fraunhofer Center for
Chemical-Biotechnological Processes) , L K 37 1 il
WE AL & 2 A YT 22 K JE L (The Novo Nordisk

Foundation Center for

Biosustain) %5 (#£1).
FEHAEAEY T (ABF). ABFIEHISEHE 75
PN el i) S e O R R (o K (TP IS ]
W RCFPEPYIL . ER AR AR . BTt IS TR
SRR I [ K S0 %, AR IS [ AR IR R A P g
VAL AR I K43 2 000 T £ ICHYBE B . ABF &S T
— AT AAE A AR i U E T A,

Biosustainability, = DTU

(D Bold goals for U.S. Biotechnology and biomanufacturing. (2023-03)[2024-12-19]. https://www.whitehouse.gov/wp-content/uploads/

2023/03/Bold-Goals-for-U. S. -Biotechnology-and-Biomanufacturing-Harnessing-Research-and-Development-To-Further-Societal-

Goals-FINAL.pdf.

(2 National vision for engineering biology. (2023-12-05)[2024-12-19]. https://www. gov. uk/government/publications/national-vision-

for-engineering-biology/national-vision-for-engineering-biology.
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Table 1 Global representative biomanufacturing technology innovation platforms
KHEE R FRIZE 8] EEHRHH RITERE FRINEZ 5
KAKBRR, SBR[ 25 1F,
EESREY I (ABF 2016F TARMEMBIFER BoMEHREYLEFEIHM
Edjeyeraasty (ABF) F MBEHR BEbfEHEY #mE B LT T

REIESHFHATH DO

REMEZE B W AN SRS, kT

2004 EMEMHTIZAR ¥ RARNEMILHME RO

(CPI)

EERFRERNT-EY

ARSI WER-EYE AL

20124

RZENEBEEREY

4T ;
IR ARTID BT &

2011 4

ZHROLMEIETE

SEA BioSPRINT I , £/ 4 ) BIBFREFNESTUAER, BE
BEESY)

KBTI AR

FOTRZUEL COARL, LUK B SRR E VR 585, RA MRS
R BMHEFRAR

BB

WGBSR, R R Y 5K AT P AR AR S
K2 (NREL) $145 589 000 FF RS A: ) 5 iy #5144
YAk Ak R Y5 T.] " (Biochemical Conversion Pilot
Plant) ®. 20234, NREL AT 2 000 7 35 70x Hi
S YIRS IT ST 0 (Integrated Biorefinery Research
Facility, IBRF) #1758, LY KIERHE R |
PR Y . ABF I I0 H 4R ik 2 25 %
SR PR A (S0U73IT, 24F) 4 B
(200 /7370, 34F). ABF b BT RO 55 & VR F
ol ke, i, SHmERs S EF & N T8 G
(AD) FHEHMIA T 2% 5 Pow. Bio A EILALIKIY
ik T,

EE A4 AR T (CP). CPIRMEATEH )

A= Wy il s AL B0, AEASEIN 300 THE 75 000 THAEE,
LT 3R/ AR 7T T 7R R R
%8 Tl 4 ) $2 R i (National Industrial
Biotechnology Facility) F(Jj FJF & A Hr 19 4= 9 il 1
T, VBRI AR s 7 F ik RO E R Y
i I/ A AT
Centre) FC# 1 200 44 Gl A= ¥y AR 2L s 40 4115
PR 13 A% 42 1 4% (Biosafety Level 1, BSL-1)
22 (BSL-2) SEB0EE, A sCRr AR IRy
FEALY; 2023 4FHT LA RNA BTG (RNA Centre of
Excellence) &3 [E M — RE A% A= 7 I 5T 24 K JUR 42 2%
RNA S 19 R AFAE 7 M (GMP) B, 47 RERTik

(National Biologics Manufacturing

(3 NREL’s biochemical conversion pilot plant capabilities. (2020-09)[2025-01-02]. https://www.nrel.gov/docs/fy200sti/75884.pdf.

@ Hicks W. NREL adds lab space with new building, preps other projects. (2023-05-23)[2025-01-02]. https://www.nrel. gov/news/fea-
tures/2023/nrel-adds-lab-space-with-new-building-preps-other-projects.html.

(® Nelson E. Agile BioFoundry, Washington University collaborate on Al-powered biomanufacturing. (2024-06-20) [2024-12-19].
https://agilebiofoundry.org/washington-university-ai-powered-biomanufacturing/.

(© Nelson E. Agile BioFoundry partners with Pow. Bio to test continuous fermentation platform. (2024-03-27)[2024-12-19]. https://ag-

ilebiofoundry.org/pow-bio-collaboration/.

(D National Industrial Biotechnology Facility. [2024-12-19]. https://www.uk-cpi.com/about/national-centres/national-industrial-

biotechnology-facility.

National Biologics Manufacturing Centre. [2024-12-19]. https://www.uk-cpi.com/about/national-centres/national-biologics-

manufacturing-centre.
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VAZHIBERE , o228 Rl AL A S35

BE G BE RE-AYE R P, EPO
JEE 95 B K4 (Fraunhofer Gesellschaft) T J& ()
LT, L TAFEREYHE AR L . &b
ARAFAE E EUR . BRI E R Tl B 2205 6% 4 S HE,
W AR S RS A RS R R R, TG AE
WIGEIR A . AT RS AL SRR IR Y, 2024 4F 6
H, ZH 02550 T BioSPRINT I H , SZHlffiA:
Yyt A R G Y AR L. IEILEE T 8
AR I 13 LA, BT WM AE AR A ) B R
FAUR M R B ErE DY

TFRiEA B ALSAY TR LIPS, KT
OTEHAATERE S SR, GHETHR T X
TR & o %0 T 2020 4F#ES7 T Al Rpg A Wil T
]~ (Biosustain Biofoundry), % 1.J % T 2011—2019
ERBLRA DBTL TAEW R, 454 (s BRME R Rl
FoR, BUITFIF RFENA T HAER T HEY
T, T EHRZISEH TR, ERERE Rk
TR AV 1 B 2E A3 BT R, R BC A 58 R B 4 B R
i, Hui, T 0 S0 E W R get ek, L
BelpeAiiiaR . M5 37 AU

HARBIHT ARG B R, HER
PECHR I B AR SRR AA G5 . — I E AR A
WAL 3T UIRE: O T2 4] 3——@ il i
R R A | Bl ik Re il R4
HAARTHE P ROR I RRAGE B A @ AT i 6—
AL AR RS RIA R, BiRE S
BB NA s B = 5 5 ik o) — il i B S L

=, IRBHIFECR FALRIEARSSR . - £ il i ik 4
BRI, Hesh™ R RUE A&, Rk 5a
TE AT RFEE A SR LR, o

2 RIERBAFE

R R 5 7 A W T 3 7 Ml v 4 Y O B A
o, FEMAT T LGUERBE A= MRS A
X, U6 85 Rl T BRI - &
BUN RN £ S A T o XLV Gl i
PRI BOE A AR SR, Byl 5 il 5 56 %8 5] 7
WAL BB BE R Tl RSB RK IR, F AR
figp DR A W e o R A LR, B R A 7 T 2R
P AL IR RS B R T o SRR EA R TR
FEMREEEEY TG E M AES RS
(BioMADE) . KKk Pilots4U . RKiMAE43esrhik T
(Bio Base Europe Pilot Plant, BBEPP), D)3 LEH)
AT H (BioPilots UK) 4% (2).

(B AN T LH kit AL R % (BioMADE),
BioMADE J2 5 [ [E] Bjj # % Bl . 5% [l il ik 90
BRI A= Wyl s HEmb 50 H . BioMADE & 7 3¢ [ 4>
BV FE T 12— 1S A Al i B 2%,
AR HEOCH R 55, WA E A Y HE SRS
2023 4F, HANME YIS QU E 35 E B e 98k M S
g, A e A TAlk Sl i T, #HE 2024
4F, BioMADE £ K # 3% 11 %0 ¥ i & i Al 4 e W
(California) . {434 W. (Georgia) . E )@ 3 (Hawaii) .
Ep55 444 (Indiana) . LRI (Towa) FIdLRZ KGN

(@ RNA Centre of Excellence. [2024-12-19]. https://www.uk-cpi.com/about/national-centres/rna-centre-of-excellence.
(0 Fraunhofer Center for Chemical Biotechnological Processes CBP. (2024-03) [2024-08-14]. https://www. cbp. fraunhofer. de/en/

About_us.html.

@ BioSPRINT project concludes with significant achievements for biorefining technology. (2024-06-04)[2024-08-14]. https://www.
cbp.fraunhofer.de/en/press-media/2024/biosprint-project-concludes-with-significant-achievements-for-biorefining-technology.html.
(2 BioMADE to establish bioindustrial manufacturing infrastructure in Minnesota. (2023-06-13)[2024-12-19]. https://www.biomade.

org/news/infrastructure-in-minnesota.
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Table 2 Global representative biomanufacturing scale-up platforms

Dk AEE pRIZEY 8] TR RN
EEEYTUHISTIRITES RS S EMFRELE 6 MRREYS BNFER 2125, 8T EENE, RAREN
(BioMADE) IR HEERIR =RHENEZEEE
_ COPILOT I B E MR ERN B BEARUNEYE TR Ri%hE, BN SRR, B
¥R 2 Pilots4U 20178

MY RIIE
RUMAEEHRIX T (BBEPP) 20084 REEFREYN K313

REEY) K518 (BioPilots UK)

2016%F SIEMIMRR I R Mk

LA AR A1E

SERBMRIE , PTEINIKENRA, L™ 18R
N

TEREXER T , SRS —BUARSS T A FRIR - ANBUER

(North Carolina) 61~ 3 L5tk 55 By Aol 7247
- S B S = B B RS 7 R . BioMADE
BEOL T AR R R R 2 BRI BE LT e 2RI |
Al FARE RIS G R S5 , H3E ok ks B P R
LRI R T Bh I H o eAh, ZAU IR T
LT IR A A 2 MR 5 RS

Bk 2 Pilots4U. BRI FE A 9y il 7= b Ak 75 T Ak
ST, FA T AR IR R . WO
Bi2ximal “HboF4k 2020”7 (Horizon 2020) 1XI%E BhAY
Pilots4U Wi H , #7181 w5 2 WO 1 sl i it 1o
% ZIWHIF R T LUINEBEE, SRAEA R BEE
SRR I, DA (8 Al AR FE LR P 4% 51 438
BRIt . Hicti PR 55 T 14 1~ K 86 44U 262
NG E, IHEARRY R %50 HIS B & T AR IL
BCRGE, BEEXHEBREERAT R, 5 i e 4t

P B A ER P R K, Ak, PilotsdU 9%
F AT BELL 3], DB TP AT 36 R A o
%l . 2024 4F, COPILOT i H 4% % T Pilots4U $ 45
JE, AT A BT BUR I R g

B A b X T ) (BBEPP). BBEPP /&—
FALT EAIHARFF A ARSI, LT T A k™
st DA S 38 2 RS AE S TV FRASE . i WUA R L L
HFFIAT 22 BURIBR G B, I i i S ik 55 A 5 ik
FEIH ARAF AN 5E 4 o AE 4 SmartPilots T30 19 1% 51
BBEPP 5 HAWNCH B2l 5% &1, DA R &R,
TLHURE SEAT ™ K 1 D 285 i B R SR 36 4 ™ BB
W B i & MR R a4 7). fieilt, BBEPP i@ i B
B R B ReiR T T 3455

FE A X EAE (BioPilots UK) . BioPilots UK
HENE T — A A M R TR A W s B P 2%, A4

(3 BioMADE names six states in review for expansion of bioindustrial manufacturing infrastructure network. (2024-03-13)[2024-08-

14]. https://www. biomade. org/news/biomade-names-six-states-in-review-for-expansion-ofnbsp-nbspbioindustrial-manufacturing-

infrastructure-networknbsp.

19 “Pilots4U powered by COPILOT” launches open calls for Co-CREATION of its new database & platform. (2024-08-26)[2025-01-

02]. https://www.bbeu.org/news/press-releases/pilotsdu-powered-by-copilot-launches-open-calls-for-co-creation-of-its-new-

database-platform/.

(@ Bio Base Europe Pilot Plant investeert, na recente capaciteitsverdrievoudiging, in bijkomende opzuiveringsapparatuur, online senso-
ren en waterzuivering. (2023-11-27)[2024-12-19]. https://www.bbeu.org/wp-content/uploads/2023/11/Persbericht BBEPP-

INVESTERINGEN_Advance-and-Release NL 27.11.23.pdf.
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IR 2 Wy M BB PG (BEACON) | ARy ] FA: %E
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Centre) . LAY FEILFIZ E MRS, PRRFE H A0
S . BioPilots UK . T 48—k S5 %1 1, R4
SRAIE VAR IR, I BRI AN G — A IR AL
B, iR RBOEVE R PR AP

A= Wyt P OO £ 09 D A2 B AR 3 A DG B
R, O B4 kiteh Sl b X, PSHRFAIL
BRI PRI A5 @ 5 % R A R 5 F 44
7, LMedtr==aalt iy pe; @ 7 8umeg L, A
BUORRFFFIGE S0, AT O AR 1) i 2 AL A=l
(.31

(The Industrial Biotechnology

3 PRI A

PP B A W 3l R R A
B SR BTN AFA T g, IS T A
FEGCIRML . AT AR SRS, A E
Rl DAIERRSS . MR . (R EE . BeRET, L
LRI R AN ST 1548 TIX S04 19 306, #0414
A RESBAT R B AT, B WP AR, IR 5
MBI R IR R SCAEE”, SR . 4
BRACAEA Wy 85 77 M A~ 5 A 475 5 i A JE I

52 4 A W) L # B 95 BT (The California Institute for
Quantitative Biosciences, QB3). F&[H & i ¥2 B8
FIPR L (SynbiCITE) | A 2R R KA M A bl X
(Biotech Campus Delft) . 3&[# IndieBio %5 (#£3).

EFBAmABELEETEYHFHARH (QB3).
QB3 87 T 20004F, & —AL i TA WL MRy
A EAR 5 R 2% . ARFE S A A JE K 10 Jirie
BIEERG I SR, QB3SRBS N TR A 1 Oy S A
T AMRRER S . ZHUTE 2 XA e
O, AR SR B TR 4 . SERRE R
NI . 3 iE 5 BayBio AT b A 1E,
QB3 H Bl i JRE AR AT A IR . & i E L H AL
& G ER T, BOD T L YRS Wk
b TR R R A G ) B, QB3 TN IEL T 2 R A
b, an3EH 4/ F Caribou Biosciences . A B2
/5w Zymergen 15312 Wi\ 7] Lucira Health, 5
b B T RS AT E PRA AR, QB3 AWh i H A5k
.

B E A REYF A FH F R F s (SynbiCITE) o
SynbiCITE T 2013 4EAEAR 0 E B T 2 Be ilior, 3RA
Tk AREBUF . A AREAR SRR 2 800 J7 5%
MR . iz O T AN AR,
FEIC A AR B R F S B 1 Se s . BORFIRT LS5
IR, DA SGH i B L BRI JE 4 SRR A il Y
HLil . SynbiCITE S FH v =2 WF A AEM 4, 2k

&3 ERARMEDHTE~ VLTS

Table 3  Global representative biomanufacturing industry incubation platforms

¥a HuEE | ERABRE =B AHER
EEMAIRE TR S S EM BT ) BRI, STAR S, BABLAA
2000 BRI KERS
HIZUFR (QB3) T pmpe | VRRIAERR o e
BHESH 2613 iai==VTN HE S
REEPEMFURMARTL 0y REEFA BEETYE  ARIeE, B, AT, MRS
(SynbiCITE) FANEE
AR AR A X o018 S BT BIF S, T e, =i
N il e (=3=1 NG £z ':E;' N
= H IndieBio 00144 T A INEeSIME, §MiES, TURS, =KW
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itk Z oAk, 4 DNA 5 8 7 Bento Bioworks Al
A= G2 7] Nanocage Technologies. AR 4 2018 4F
FEIY SAFRLA, 2O A B T2 BE A R
X, IS REEAR . & T B SRS REY
% WF 5% b 0> (Synthetic Biology Research Centres,
SBRCs) EIFA1E®. HEG, SynbiCITE IEBURIES
YL [EE I AT R, DL — 2B R
S

PERRRAFEDHARE K. ZEE X HARR IR
BT R A 3T 0 W) R BRI T A B R
M, TR ARG SRS S, BURR BRI L
Fro DE XA 9E G5 R BRI H PE R . 8% . fH4
FIRSF WA o B2 I BIRTEFE, el DX ABAE A UL BT
WH, JF AR AN R T A5 & B SR 1E R
PS5, Fel DXCER At DTSR 21 7 i B 2% 19 ¢
B R S5, AAEBE R B . T B AR
], S 5 EARFBERAUG RS, b X T
RATEIN S, $TF T fr 2 AWyl e 1 . 2024 4F
4 J1, Plant One 23 Al H4S T Il X 1 A 9 T2 25090158 it
ARSI HF A AT TAL LS UET

%£ [ IndieBio, IndieBio & SOSV & A T 144
BORMGERS , L0 TR 1R 8k e . ik
FEE ST (g B A5 2Bk ME PR 0 R Al . 2 SOSV 1
B0 H , IndieBio i i 4 R KU 5 5% 19 28 by £l
PO FPE G . LI E R Tl s SR E
TTALSCRE, R S A U R H
7E R 44 H BRI, IndieBio 1414598 & X 2 |
A RIS 3, B B ST i s, Jf:

PR | WS RIS IR S5, PB4l
SRR . %7 B 2L T Memphis Meats |
23andMe S5 F1 44 0. 20224 12 H, IndieBio 7E41
29 B SL OB L L LAY R AR fE 1Y, 2024 4E 7 A
SOSV WAL T B /R =AWl i B4, SCRR L0 R RK
MY

GERE, PTG R ] B
Mess” B, AR sE g4 . i E RS AL,
PARAR GRS E 7% . oA HERRE, I LaEatny
CEBIRT AR APUTERR Y T IR
SEOCHER I Lol 8 RS, XEOR RS FEN
Il 25 . teAh, AL AR 5 S B0 DAL 1 %
YE, AR S HE R T IR TE , 3 AT ARE 57
MR, AEF R B A R I Al

4 HEEYFIEXRTETF IR

TR [ 2007 42K A Yy il 38 5 37 A R Al
Iad i O ILAF LIS et s R e o 2024 4% (BUR
TAEHRE) KA WrhlE & O 2SS RS 1%, £
TR IR T E A SE AT B . FRFE R i
T EL S B b AU R AR QIR i B B, (AR ™
M EERPEA e i T R A At e 1 55 5 T AT
iy e PRI I e

FARRAL: REAREHET K, HRARMER
o AR, SRR RO | AR IRR L 68 DT
T AR D FA, e ARy ) a7 Ml B A A Bk 4 o ff o
M, AFRER AT 12%; SCHE™ dh A A el b
A W HERG A i R A A R B AR R 7 000

(0 SynbiCITE launches new five-year strategy—Innovate UK business connect. (2018-10-02)[2024-12-19]. https://iuk. ktn-uk. org/

news/synbicite-launches-new-five-year-strategy/.

(7 Plant One Delft. [2024-12-19]. https://www.biotechcampusdelft.com/en/organisations/pod/.

(8 SOSV’s IndieBio NY debuts new 25,000 sq. ft. office, lab and event space at 7 Penn Plaza in NYC. (2022-12-22)[2024-12-19].
https://indiebio.co/indiebio-ny-debuts-new-25000-sq-ft-office-lab-and-event-space-at-7-penn-plaza-in-nyc/.

@9 McCranie C. Introducing SOSV’s Ireland Biomanufacturing Fund. (2024-07-17) [2024-12-19]. https://indiebio. co/introducing-

sosvs-ireland-biomanufacturing-fund/.
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Analysis and reflections on key platform facilities construction of

global biomanufacturing industry

WU Xiaoyan' CHEN Fang' SHAN Yaoying” LU Anjing”
(1 National Science Library (Chengdu), Chinese Academy of Sciences, Chengdu 610299, China;
2 Bureau of Sustainable Development Research, Chinese Academy of Sciences, Beijing 100864, China;
3 China Center for Information Industry Development, Beijing 100081, China)
Abstract Biomanufacturing, an emerging production method, is becoming a significant trend in global economic development and
has garnered widespread international attention. Platform facilities are vital to the biomanufacturing industry’s development, serving
as both the foundation for technological innovation and the bridge between research outcomes and practical applications. This study
analyzes three key types of platform facilities and their operational mechanisms: technology innovation platforms (exemplified by the
U. S. Agile BioFoundry), pilot-scale platforms (represented by European Bio Base Europe Pilot Plant), and industry incubation
platforms (illustrated by the UK SynbiCITE). Drawing from these successful examples and examining China’s current platform
infrastructure, this paper presents development recommendations that address innovation leadership, platform support, model
optimization, capability enhancement, ecosystem building, policy guidance, and talent cultivation.

Keywords biomanufacturing, bioindustry, infrastructure, pilot platform, incubation platform
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