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Practice of Building Biomedical Innovation Highland in the United States and Its
Enlightenment to China

Abstract

The modern pharmaceutical industry began with the large-scale production of chemical drugs. With the
radical innovation of basic sciences, such as life science, biomedicine has become the focus of the
pharmaceutical industry, with broad prospects. Since World War Il, the U.S. government, enterprises and
scientific community have cultivated the biomedical industry and scientific foundation, created an
environment for innovation, established an effective life science innovation system, and gradually become
the innovation highland of biomedicine in the world. Building a biomedical innovation highland is an
important part of China to become the world science center. China can learn from U.S. experience to
construct Chinese biomedical innovation highland via holding patience and confidence, and enhancing
the effectiveness of life science innovation system.
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1.1 BENBEER R RGP OEEHL

T | 2= 85

B2l 19 20 b 4R IR 2T F IR, R R
EAHTH 1TORE (£1) o BARBEZ LG T 19
R 20 HhZ0wy, PR GEAR AL 1Y 5 ik 2 kil
AR KGRI TR, et 2124 25 W i KR
A=, SRR AEIRVET . BURIVCAR, %
TaRE . BT ERE . RSER. ERMRPITL
b, ANZSERIRTAYT PRk A 2 B AR T TR K
BRo 7EMVBERT T, 18 JE0RL 24 7 5 S 2 BRI 80%.
EAEBE PO SR e, T 24 v 7 AT 7 1)
. 20 Hh2d 30 A, S I 2520 wlak 8k a7
Wi, KZHE7 2 “HERT" 8 IRER" YL
W 24 o AR 3 [ A 24 20 R A T f T S
Bk 0B RHTRE T, ORI R AR R se A
1941 4, e [ 24 P AT BAAE 6 [ 3 se FE 3 k4 22
e T R BISE I, JFA5 3 56 = BUR R B AT &
EHERI I ACTE B o 5 BUF AR AT
Y. Wotsar, RS TAE, W31 30 24
SR L 1000 ARG 20 Z 5K 25 AL A
KSEMTF RERMIF KA, S E U Ay i SZHRELE
e 2528 FAE I PR Se G bt 5 T AL SEEI 2y
SR TFHERNOEN . ERRAMER, XL
WAATH s EIAS R REEZ —. gk, ALY SE
PRI BRI ARAF LA ST, KR 2
Tl ZH ARG 2

MR R EEBR A (Merck, PLFRIFK “B
L) INTEE, JRH 1 ANTERH H bR e S T kT

W25, bRl R E 2T RS HE KT I IR
FRPEE, #R5E . #RAE/SH] (Johnson&Johnson) . Y
F 5523\ (Bristol Myers Squibb ) . L%/ (Eli
Lilly and Company, DL F@FR “4LK” ) | #HEGAH
(Pfizer Inc.) . HEREA ] (Abbott ) 45—t 35 [ i 245
N AV IR E BT B 2500 A TS, O A Rk 5 I
%, B ESTERIHEI RS RS, 5 TR
R A o 7 5 I R B A T EAA TR 25T
KA B 1929 4E 055 16 24 TH 2 1944 4E1055 1 44,
RN TR 2045, B4, 2980T KA 1S e
e EAT AL TR TS IR Tl o

H S 24 v p DA FEL SR AR TR % 8 6
X R RS HAA K, AJE 2800 7 ILH4EmE] . 7R
YT R, 1990 47, A ERIFIE A S 25 4l
TERRIMN 35 U AE 2 [ 22 50% ;5 1997—2006 4F, 1E3
] (4 9% LLAE RN 22 40% 7 7R 26 B, 20 it
22 80 ARAR, HUA AE 10% B 24 1 e 36 A i
21 HE2EHT 1047, X — Hepilifit 60%°
1.2 BB R F Rt RIREE R F R

TG RR 2 e A 19 40 /Y 18 [ 75 7% 31 20 it 4
L, AEmRRFAE 1900—1976 AEHA] & AL T Hidr
Megeml, b R AR 58 B 38 % ) T Ot AEAZ N A TR
(DNA) 1IN, 87 T HAURBESS R, IFHF R
h—RE T H, XN HETHT . bR
HTTRE, B TFAEY R AR . 25T, 63 i
PRI ARF R R k3 T EEEN, £
FE R A 37 A0, o 8 7 J2& PR R IR )
PETE S DT 56 E EFE M RHER (5 I 60%. 14
wn, 1937 4, fEEPBEFE/R A B 5 (Max Ludwig
Henning Delbriick ) 52 S5 Yt FLR SR i 428 ]

(D The research-based pharmaceutical industry—A key actor for a healthy Europe. (2006-07-01)[2022-12-15]. https://hospitalhealthcare.com/
news/the-research-based-pharmaceutical-industry-a-key-actor-for-a-healthy-europe/.

(2) CDER new drug review update 2015. (2015-12-15)[2022-12-15]. https://www.lachmanconsultants.com/2015/12/cder-new-drug-review-

update-2015/.
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Table 1

History of human medicine era

RS IERT B FHE &ML

ERSBIERL
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190 FER— WEERAF
20tEE20FEN AEIFHLAE

fb%z. H&FRFHFEME;

BEBSE
 ARBEENE. FREE. BRSNS
L AL £ %
20t 4240 g;gﬁﬁ SREEE, FIRAL
SOZEE 5B BEE SBESRLE

MR EFREE TR HE

FIFEMST. SRS,

WEERAR

20t 4EB0ER— AR, &

% YIRS H
PR R

WHNEE. BREESFXRITNESR;

s, TUAREY;

DNABEARS R, ETEHPSDI. FEEH.
ARERH. IREKET. BMEZEET. E8F FER. BOBEAILUAR; 1960F, NFHEEMK
B FAKRBEINE R EINEAY,
EEiEs) B, SRtz Sils5 pilimumabs
EHEAFEZ9%) Luxturna. CAR-T 4RfEST %

AEERAT AU FEMARREMH I T H
BX, WERAABENMRALLE, Amblfieli, Kk
RFAFFIERIT, EARATEEERIPIEE

Sizim. BN R SRR TBEELLE, AYTRE
IFUARIRER; REEER. BNEREIZS; &
TAERNENS (FHEMREYRBBESR)
AARFE; BFFRAHALAREMREaYEERE
30, MERR

BIMERINESR. BORE. BEREMERIEE—
ERTT. MBEERTENRET A, BoRERBE

BRI, AKRSUFHIZNE, B20005F
BRI, 19784, EMHIZS (FEFIAEDEAR
ENEYHIR) LHHRERRE

AR, 7ERENG e AR S M T, M
PR A S BB T2 B2 ], R A 4
1940 4, BERFIFF#Z 56 ( Salvador Luria ) 32 %
S W RS kS E, S INASEE EEE . P
NG VA PR B AT S8 A 5t 15 2, IR0 T 72 5 2
RFRFERE, FPAEIURY ., B, EEP¥K
TR L 24 TR R I T A Y PR RS R G . R B R R A
JEoREAR, 2 B GRARAR I DR, HEHEAZ
Yy 55 B pE BT AR 24 Wt 2 B T3 2 TSGR AR AR AT
Ko KELEELSIHRF R K E/RMR (Thomas
Hunt Morgan ) , 37 LS A AR X g 1 33 1 2
Wk, R TG AR B R R84, 3RA%H DUR
B BEIRARIE Ry 38 R 2B R T A2 SR B 5 S Y
RFHERER . W DNAZSHY | BfGaig . SR & HilL
il 5 4 B8 2% Tl TR A5 43 A 2 AU Y S SR RN TR
AR, KA AR R A BTk

9 25 TN B2 B X R0RT, REA YR
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9 50% SN Y 3 152, 26 R FLIE BRI S e 24
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K EH W IIA =R, O 2538 K. 1790—
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1913 48, SEERE SARMAE S T, XFTBEBIpHIE A5t
TR M K T HEFHET . @ #am iR
KA 19 M, (FSMER, EERL TY
A R MU A Ry, X T B R
M AF M — ANl R S TR T F o A B, A



EEEISEMED OIS TR R R ENET _

R R I AL, @) EALARAF . 1945 4F, 3
FERFED S R R FEE A - fifh ( Vannevar
Bush) #2232 (Bl2¥: TORMFIE) | SEEEE RO
FEBA BT, LA SR 5€ = BUR 2k ST S EHF I 580
Gk B, 5 34 MERE B G RS EUR ( Dwight
David Eisenhower ) R} B 5] 1245 3 52 b 55 AR}
FOE FRLEE
1.3 NFMIHEYRARERHIE BN BERE G

785

B A Y AR AR T B FERS AR,
1 2 [ BN 2558 T AL BRI BR BT . (D 52 30 JF
Jeo 20 tad 70 AR, SEE |k E SRR E Z AR A
T AR PR A B R TR, i S S AR
3¢k ( National Institutes of Health, NIH) & HIBFSE
T8 5 5 B BR M B % B DNA A S8, Ak
K28 s (A 58 8 TR A B9, ANTEZBR =241,
— L AR T TS SR B I 5 9y G e ) 56 [ R
J&. Bilhn, BT LEUN A DNA RS, fif =55 F
SEGZBANE - B 50 (Herbert Heyneker ) A T 2
PIZRTE, JJE R LR R e i 23K 7 il B B R AT &
I RAE T A BRIERY, @ o8 &5t Bl
LA R R T W25 AR B AT, 20 28 70 4F
UG, BRI FITEIZAT I R 4 BR A I 3E LA A 21T 5
MRS, B 2540 2 Mo BRUNXT 24 S A 1A T A bR
i, MiSEE 1983 4EHE T (MULZEZE) o 1985 4,
LRI Z2 va W R I VRS AR AR R ZR A T UL 553
PAF T KIS 7 AR T % AL LA R S A B R B2
@ Foin = Ao SRR EIR ARG LR A Y BOR Gk 1
OYEE, AR AFR TR S, LR
WA ERRREIEN ., EE R LB il
R BARIE, FTH T AR 7% Rl AL
T, SEEYIBRE R BEE | AR BOR R AL

AR, ANE A R R B RO TR,
A AR FDL AT T IE
1.4 FTEE R F R A SR NI EENHIEA
(1) #EeIF 7 % BIFARRS S EHENIH
EEE A, ARG, D NIH & & BOF 4 8 & 4 F
£ O 2 AN 0 o e A 2 e ol
2019 4F, SE[EE4 N NIH 424 T 391 {2360,
NIH 3T 80% M 4xid st 3T 5 75 %8 38 b 4% 7
ASHIFNHE S 1 2 800 Z TR | R B MU AR 5T
MRS 43 J7 2 WF98 N Gt o NIH A /NEL Al A8 i 52
P14l (SBIR) A/ FEARFL i34 (STTR)
SEWIEIA A AR B A B e AR IR, X 2 Wit
HBEH T 2000 Z/ANEIAL . 2007 £4E 1 2009 4,
NIH /) STTR iRV B 2 AT B, W& &
AIEMAZAT I RNA KA " SRR, TR
HRAAZIR (mRNA) BT ALK (COVID-19)
REW D ETTREE 1Al @ KF Rt £ eFF 4
RR, FIEEE S A RFELERERE ML
BIHTR R T L4548 CVERT . 201548, SEEKSAAERT
RITHALAT 68844378, Horb 56.5% HIT LI AnFl
ORI IIWFTE . [FAE, e R A B2 2 AU R
TG T 86 4CKIT, i SEE YT IZ T A
BEH 5.5%. NIHBEBI T AR, TR ARk
PR SN A RE VT, B 23 B 7 A ek
WS T R A R R A
2P BIHTE T U R 2, A1 2 R B B R
Feo 2017 4F, AWEBE2 0 w)1n) 3¢ [ 50 SN g K4
TR 25 RITTHIRF R BT 40 (B Ko Ak A 4R K
2B R RATELES, B #AT KRB RF AR
Eop Ny R S DD R o R e ol P TN S A
FUNRIIAN 2 WAL, A 2/3 138 B 25728 @) 24081
AT, AR AL 2 S TF B T X R A VERE A

I

$k

(3 How technology-based start-ups promote U.S. economic growth. (2017-11-28)[2022-12-15]. https://itif.org/publications/2017/11/28/how-

technology-based-start-ups-support-us-economic-growth/.
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BURN T AR R 2RISR Tl S =S 1, IR
A W AR W A5 1A AR RN TR o o 2 A PR 1) ¢ 4
Sy WRFFRREST . KRB RES) . ot i
B, ZEMLG . AN EE SR ZE G, AR 2
Mo FEEGBHZT LI 50% LA EhwIal A w52, X
Be/N R R A TR B i, — A W R 2w IR
19 20% B85 TR, FIRIA R BIEA B & L 2
ik 62%.

(2) BEFALZRBE X B A GFF A R Ko
FEA L SR AR BE/E TR AL T T iz M BA 4R, BI T
5 71 AT LR A 3R O BT B A BRI AL
A DR 0 7 2R 1 MR RO % B ARV E TR T, LA
EE K O Ay 3 9 0 S 1 BRI R, R 5 Tl 7
THGA s 1 BEGE, &5 T BUNSERIT T BA R
Gk, M TSR EMIHE T Y, KRR RA S
HEH 3 ZHRIRIIA FR 2 M. H 1980 4R FE
AL AT LK, FARBRFAEESIE N 11000 25
LRI R 200 Z R0 25 W) FIREHT IO IT AAEH T 5
BRY. DUBT AL ERRE I & i, 2006 4, L
FEEES LRV RS (LT “ER7 ) Wk
Y2 EF K BEAL (Katalin Kariko ) FIREs 5 8lre
( Drew Weissman ) 37 T 495510 % (RNARx ) ,
FETFRAEM mRNA BIEOR . 94 5023 7] i Je 15 21 58
[ NIH /9 STTR 143k 2 2837 90 J1 Eumy ¥ M. Alfi]
R, ¥ mRNAWKRE (U) S BIRE (y) AT
DA 3% 240 M 1 S W, 50 R mRINA 1 119 G
HARZ —, JFHIE TR, =RT 2010 4£46 %
FIIhZRH2 T T 56 Bl — LB AL 23 ] Cellscript,
A 30 T RITTL M LA . K EEE A A
( Moderna ) 17 A= ¥ 8 £ R A7 ( BioNTech )
T 114 357 96 A% TR 5 v 1 5 A X A L Rl AR,
I Cellscript BE M 3 [EI SEFEGN 23 W) AR AR TR 24

) AR/ AT PR LS TT A

2 BR5EIN

21 BERR, BEEGHNFEF—LEDMERAY

M

(1) Ao RNy, FEEtd k. Eakls
B —Fe A M O TR HOR | AN AR R
Ao TR TR T RN WL ) 25 R EAR, (R 5E 0
3252 RIER U BRI Y I KE, A
5 IR A KRR R LT AR Ve ey iR
A VLRI ey 7 ik AR e 5 . AT
BAE (AT) . CRISPR J P54 8 02k Wy il it ol i 45—
RIVH AW B 2B R AR EAE R B 25 1 k3. FF R
e R0 7 2, T B AP 7 v 5 e T A I 24 40
M RRINR . AR AE YR BT S i, AT DT R
W CN0F 17 MEUCR, AR RRE R T AT,
2021 4F, FEBURTERTA A ARF A SRR 4%
AN 16794ZTC AR, AUHH 24 T L [F NIH 7 2022 4
X A I R A UL R IR AR . DA [ A P 250
BRFRE, BUR AL A A B2 JE Rl B 5E 19 42
Be, AR EAME ., ISR AR T
KA R ABRRMEEAGE R, USRI A PR
Yy, By . WR gy e S R WA S T
o BURER LRI BB L, P H T,
XA HEAT BB A S A R B, FRETEA:
A RFA I R IE AR AR T R 3 m, A REEa e
Pl k.

(2) RERAEX, HRBEHRS . BRIMFSEE
WSS I (i FH AR 3 5 A T RIS A RO, R AT
Ples, KROHESEAEIR A W B 258037 . Hesh=yT
HURGIG RESC B Fl, T A PR R A o
BUE . 2w ATk TR R sl . 7 A

@ Driving the innovation economy—Academic technology transfer in numbers. [2022-12-15]. https://autm.net/AUTM/media/Surveys-Tools/

Documents/FY20-Infographic.pdf.
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PRI IR AR R 2 B3 Rl PRI R A R O35,
REAIN R AL 25 R IL S8 43 Sl ~F-
BT, W51 ESME AN A A R E &
J& o R VTR B LA A Ry 31 A 0 B2 245 7 Ml A 5
Bl SCHBE .
22 BEFED, REFLFTSEMARIFEERF

EENEEL (S

(1) RS ZF, RILLELE . QWFEFHF
A0 4K, FRE E A SUE (GDP) LUAERHEIL P
PIER IR, 2020 4R 505 100 JT42TT, (SR Z
I ELE M 1978 411 1.8% 21 & 2020 4R 19 17%. 3K
[ 720 R AR, BRI AR, S8
K, ISR, BRERERA . NRYFTSCAE K
S, ENEGE AR, TP, BamEl4e
BRAA Wi & R 2= gl it s 2 0 kil . BARIIOM
P18 ) 245 5 A= i b 2 AR PR — 2 Ji R S [, (ELATS
HAMIII Ty tERHR T 50 1A Rl Kz,
A 16 Frfr TRRIM . A 1 50% M H R A 7 4
TEVEE ., FERE . S RYEE . FER TN R A RN T
YL RNA (siRNA ) ZEERAYH PGS T SUEA R
J1o ME%EEE ARG STERPRIRBI R B
[ e i B A AR, A RE Al
K N RS . B, ARTHRIhE
MRHER, ALHE RO A5 42ROk vh [ K R A= A
FHb, W EPREIESS T, fEi 2 EREHEA G B AN
PeF, LR BOERRA R LR

(2) ALK B, HME L H. 1990—
2020 4F, FRE AL GDP I T 37 4%, HgHm i it
HAFESR, GlnErE 43465, ENER 7.56%. MR
WAFIS A OCHFTE R, A TR KO i PR 5 T 7
R ML BEZ T EARNE2 2000, R0 Ry
ARSI A BRAT ] by TC T U™, (D Ao 2 A4
o 201545k, REG T — RIS EIHTHIECR,
BEy7 B 2GR R, SR, PZ L H AT T T4

fi . FEBAYT . SBEANMIATT I E AL R ORST, e
R, Bz RGMERBREEE LTI, KRR XL
AR ARSI AR AR EL . AR T R
Ko B RN AN . ST S AT
BRSO, PSS ARMSEIRE S, WA
AFRfR SR A, REE H RS 5 SRR, A
EREE RS B R OGIAYT . R E H R, E
TR T RN ML LN T (APP) | B
TR, B SRR AR K H R I PR
T 1T LAS BE ok B BRI PR A ol i i 2%
PIAYT . S 4 A YT 45 ARl P 25 BRI R 3
[ KA AR, @) 408 B mxHEr A
I E M, T4 SE EI7E 4] DNA PRk, 1
EEHOREILT “BRhaET” SRSy o i T
BLEL, VR 2GRS AL 5 WAL, 2
E5 NIV 2 e N = R B ()7 SR AT
TE—E R P BRI 25 Y i Al
2.3 BITUE, RAEMEZRFLER

(1) #l#r=ktx, ==Lk, REEH
PR A M, P SR AN TE R B R A R A
BEZ A, ImIRTFARES) . N Erges: . Ak
REJT . ZeAH & | (N EEF AR TR IE AR . i X 56
[ B B2 P SR T R, SR R TR A
SCOME , I —EF L L2 AT BOR . EE
WU A 2 05 TR IF R 1 — 375 B R Ik Akiz
gy, Ay 3 P 24 A bt 5 2 R R AR L T A AR Bk
o UM B IF AL R AR . Al ok SE T
WRMIFRAT=, EPRBM T ORI E T
M f Al E R Ty . B SR T RESEAL ALl A
YRI5, Bl kAs Tl A, B TR
W94, R T A, T IR, RERE AR
I B 24 7 Ml A T B — YO R AR e g . TR 738
IR BT 80 52 E R S 20
“523” WiH, HRAFT YRR E B 2477k S AL T
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Ry 2SR B E S T RIS Al R
BT AE], MR AT RN RS, BRI
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BET-ZA87 o I X A 2 w4 B sl
2, X\ A REAE AR B FLIE AT B
24 BERSK, BREGRFOIMASNE

A B 28 M O T B i Rk I S Y It =X
BUHT, BB R GEAT AT AR o3 ) e (oL 507 2 e AN T
SGBUSHAR, BARBIHSTH. BRIFSg k1%
A, BT B 75 2 E e . FREE A 2
ISEE NIH XAEL ] Ell AL BE B A B A i 5T 1 2
EFBLE . HRT, BUR XA P B2 2= & 1 5% B 3 SO
FEARORER . hERERE . ER KRB 2
HAEMW. HXARPARESR . BRDERREE
REHEREZHT, =g — R oL . Bt
B BURAR ] —TFHRIn, WA i 207 0 27 AR AL 7R
I, AEYBEASAERY Iz, R HA AT H A5 H S
WEHSEI, W, NG EL, AL, B
R MR SFATIT . B, AR RGN H — A
FERER ), W RO o3 . GRS E K AR
LRI, U RISCRERRAE R IZ I R A ) B b
5%, FFME%SEE NIH 19 SBIR Al STTR X 1k ,
FEGE— B BIALHITT . BRI Rl % 4 SRR AL
il o HESIBF IR AL, QIS A 32 HR =AU
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PRI R o A=W R 2508 AT s WU 1, i s
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, RERBUFRASEL
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Practice of Building Biomedical Innovation Highland in the United States
and Its Enlightenment to China

MA Xiaoling
( China Center for International Economic Exchanges, Beijing 100050, China )
Abstract  The modern pharmaceutical industry began with the large-scale production of chemical drugs. With the radical innovation of
basic sciences, such as life science, biomedicine has become the focus of the pharmaceutical industry, with broad prospects. Since World
War 11, the U.S. government, enterprises and scientific community have cultivated the biomedical industry and scientific foundation, created
an environment for innovation, established an effective life science innovation system, and gradually become the innovation highland of
biomedicine in the world. Building a biomedical innovation highland is an important part of China to become the world science center. China
can learn from U.S. experience to construct Chinese biomedical innovation highland via holding patience and confidence, and enhancing the

effectiveness of life science innovation system.

Keywords history of biomedical industry, life science innovation system, industrialization of Penicillin, National Institutes of Health
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