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Abstract

This study aims to analyze the current status and future development of
Taiwan's CDMO (Contract Development and Manufacturing Organization)
industry in biopharmaceuticals, and to construct a model named BAMBOO
to metaphorically represent the characteristics and development strategies of
Taiwan's biopharmaceutical industry., The BAMBOO model draws
inspiration from the characteristics of bamboo, emphasizing rapid growth,
resilience, collective development, and quick adaptability to external
environments. This study primarily adopts the Resource-Based Theory (RBT)
and Dynamic Capabilities Theory (DCT) as the theoretical framework, and
evaluates the key factors in the development of Taiwan's biopharmaceutical
CDMO industry through secondary data analysis, Analytic Hierarchy

Process (AHP), and expert interviews within the industry.

This study explores the process of digital empowerment and enhancing
digital resilience in Taiwanese CDMO companies. Through secondary data
analysis, expert interviews, and AHP questionnaire surveys, it was found that
most Taiwanese CDMO companies currently focus on regulatory and market
demands, with less attention to internal and external resources and
capabilities. This study suggests that digital empowerment and digital
resilience present an opportunity for leapfrog growth in Taiwan's CDMO

v
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industry. Digital transformation can help CDMO companies strengthen their
capabilities and improve their competitiveness in the global market through

digital empowerment and the addition of digital resilience.

The BAMBOO model provides a concrete development strategy for the
industry, emphasizing rapid growth, resilience, and collective development.
It is expected that these characteristics will enhance the competitiveness and
international influence of Taiwan's CDMO industry. Taiwan is known for its

Al ~ ICT and OEM industries, and our existing advantages in smart

manufacturing and flexible production through digital empowerment make
the digital transformation process relatively easier for Taiwan's CDMO
industry. It is hoped that Taiwan can leverage these advantages, like bamboo,
to develop as a collective unit with the support of the government, catching
up with and even surpassing other countries. Through digital empowerment
and the enhancement of digital resilience, Taiwan's CDMO industry is poised

to become the new " magic mountains that protects the nation."

Keywords: CDMO, Pharma 4.0, Digital Empowerment, BAMBOO,

Analytic Hierarchy Process (AHP)
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R EETFEDE e SRR S AR e 2 R L
B Aeis A 5 R B4R E L E A i 7 L p 3 ik i 42 (Ding,
2018) - M EF W AEH M LEAOHTEFHFELET F ERE AL
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M B R &5 ehf i 3 42(Sharma et al., 2023) - ESGiT k#k v 5 2 k¥

L IR G L AR o BAE R A L S

¥V R RMAEF S P g & vk (Jeong et al., 2023) ©

2.4.2 Pharma 4.0 # & 7

95 W% B % 1 421 ¢ ISPE(International Society for Pharmaceutical

Engineering) 7% % > “Pharma 4.0”8 - &5 » A X W& 1 v Bdd

SRS Y A > A0 1 % 4.0 chir 4~ #ice 2 3R (Digital Maturity) e

M ¥ #icdp = 8+ (Dataintegrity by Design) » 2 i B %~ #cdp ~ 7 B4

PRI B A G A L EfeA BT R AR S 5 AR ST -

K2 TR RRAFRINEFE L LEFF DY E4aISPE,

December 2023) o 2 4 W Z4p M cnfic = A chp F ¢ 5 0 KBS IS

DIGITAL MATURITY

Resources
Digitalization
Workforce of the Future
Available and
Qualified

Information
Systems
Holistic Value Network

Integration and
Traceability

PHARMA 4.0"

DATA INTEGRITY BY DESIGN

B lig s A B3 REAEY PRE T 2 AR B
24 g T %dﬁwﬁﬂﬁaﬂﬂ@¥ﬁﬁﬁ°
B8] 6 Pharma 4.0 Operating Model
7 4L kR (ISPE, December 2023)

1 ¥ 40 HEZE 40 BB BT ERP B ERTF] APC
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(Automated Process Control) frk B3R 2 B @ % 5 & 5 2 & FERI»

7

e

Fap 4 i o APC 7 0 3wV ipg 4 0 AR AL 0 a W #F 4.0 B
TR AL 3 2 H A 2 2 PR BE LA koA F kO
AR A A ek s BT RE S ¢ Eiod il mE

(Kumar et al., 2020) -

)

_L
l

@

B4 A K % frif 42 4 17 $tF PAT( Process Analytical Technology )
W E A AL RALER O L U F R PR kR
WAoo o e FFE LR E B g AR v T LR BB
pH & 3 SR §IF p B FF 2 S LHFLEE I BT
B R 2 EARF IR o

243 2 F E Rl R®OR HC3

Adaptive
.y lant
PredICtlve —pFuII end-to-end
|ant integration )
Connec‘te rgnterprise integration - Plug-n-play everything

.. . d |ant - Integrate PD and
Dlgltal SIIO Vegcal integration manufacturing
Islands of automation - Electronic batch record
Pre_digita| - Some manual
processes
plant
- Paper based

Manual operations

B 7 B RAE B
7k kR (Anttonen et al., 2017)

DPMM ( Digital Plant Maturity Model ) & - i 5 4 # @ 2 93 ¥%
AR ET - B ke Zo e R EL PG ot H ik
A 2 o FE R A 40 P B e P (RdE i%fpﬁg TR

4 o« DPMM H-A] % Wit P o m%’f‘f\’ id ;&;Ji’éi\g T H T3
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Bp AR FET - BRESDT o RBE R UEEE2 Y
BT e vk - DPMM i 2 7 3 5 1 2 lig Roenhim JOR e (7 3%
B TEHAL SPEF R TR T F Y frX 29 (Anttonenetal.,

2017) -

#3 CDMO @ % » DPMM & 4 §T B4 3515 i it s fe 0 4] 2 33>
R BEULEY T T EREF R L el p B0 A HK
%%ﬂﬁ&%ﬁ%%ﬁ#ﬁiWH’i%ﬁﬁlﬁﬁﬂ%“%@ﬁ%
2 o DPMM #- A - oA 5 7 Blici 1 R 3R 3 5% !
o e v 1§y (Pre-digital Plant ) © 2 & f&df £ 1 {e S F sz i
pgs itk s ke PLC F2d] 0 o ki iE 7 o B0y

2. i3 § (Digital Silos) : 5 fe— B £ 1 AT > 4 04T L A

—_'a::—;-ﬂ’_\:_ “,: F};tI'”’ ﬁ\#"#b’l\ﬁt*—% :l“ wbl"? PLC 'E‘J‘;JEE-’ ;l o

3. i 4&1 fx (Connected Plant ) : ERP~MES frp # it & 25 & & >
A FH I EIRIAR 20 DR F P Ede (T E R 40 [SASS
foISA 95 © 47 o

4. Fgpl1 By (PredictivePlant) : & & 2 5B #F{c@lid » LEdd 2
HprB do i ¥ 0 ST fJ.&iﬁm Ploh e sl AR FRE

FEF 38 A% 4 7 T3 P

5. i st B (AdaptivePlant): > & =3 F=4 % @408 & > Hoe i

E
Bofots Tl g R > Lk A HMES LR p AR e
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FRF TP oL Fy e

244 #izpar CDMO

FMHEA]E 2 AD AR L ERR-CDMO 2> P4 p Lo iR
i AR BAIATHAT F RN A Eaat $5 3K
TUAR R SRR ST A kot F i PR+ (Neumann, 2022) o

BT B A R R k3F § e e doe F ihle £04p B Bicd 1R R
A in® 2 Z 2t & L CDMO R chd B (38 3 4%, 2021) ~ i 4 8
BRE e A RFEBRE I F SR CH AEIED S S R
B A (COGs )oipfh ™ 2 avgt § BBLBBACE T { k34 fe it
(Gemmell, 2022) -

K_CDMO 2 24 B X—F:] » i {7 Pharma4.0 #ici=ffae 0 B4 5%
¥ e 5 1T T gk(Macdonald, 2022; SamsungBiologics, 2020):

Technology
Transfer 4.0

N

Suppliers 4.0 Efficiency 4.0

Pharma 4.0
\ Enablement /

Customer 4.0 ConﬂfCJlVl‘[y

—

B] 8 Pharma4.0 =i i B 5t
TR KR AT R
1. Technology Transfer 4.0
P A Ly - F e B AR EF (MAH) 4 ) &
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N el 2% (CDMO) iz > 114238 B4 el 3 o
B E i o & Pharmad.0 {228 T o PO R 1F { dedicin it
g de i Pl AR AR fo L e iy TR R R
B # e F felb mr it o 3% 7 CDMO it 49 { ¥ B
BHFR FEMEIIER > IRERETOASLH o
7t > Pharma 4.0 5534 B B ) a2 e 420 B ERTA &
R B ol o 0 B kAR RATA Sl
L G L~ LB
Efficiency 4.0

feiz it f A £ 482 CDMO 2 7 i »a i chbd 4 o i ) *
S B A e p B0 s CDMO 7 i - 3 iR it g i Ag
M eES T Bt (CQAs) » Pharma4.0 31 » 1 fici= it 1 i
foi k1 Rt > L EHREC R 2L AR O BF
BAAA S onfFor WHMI 2234 B%F 7 A
St RpEJe f M o R IATHET & Blde X 1 AE
LEWEA B F A 1 o VR B WATE P odf g2
lig e S KA SR F R E A A S A
TERBMEL A SR NDIR -
Connectivity 4.0

Med ARFEEL S A ER DR BT AP R
CDMO i M &€ & - Pharma4.0 333 = > g i 2ehp £ 5 )
* R pEfcly R F Ao et frp B i e ¥ig S k@
CDMO i fq#2 - 2 PRITH|E Y o fTeoni 4 »F 23k 2 &
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AR I SRR ERE S R A
%m%ﬁﬁ’iﬁvé&miiﬁﬁéﬁﬁo%M;ésa
HEE BRI Ak SRR R

Fi
,ﬁﬁ:’ f, 'f#ﬂ/mﬁ'{%ﬂb}gﬂkiipgiﬁjkﬁ ’T%%"Ii
BRSO AR BUIRR > B R Y TR
Customer 4.0

o
£

Fr A SR E CDMO e E 2 4

3

=
i % o Pharma 4.0 3 34 & ddacnfci= it fop & it > 2L 7
% = %1438 Bcdp er2r B 0 Pharma 4.0 @ CDMO it 43 { 47 &
Bt g i @@ Bl {3 RpEP Rifrad

ERMARE LS HAACDMO 2 P f1EAT 3 & £F
GRAC R CICRE S Sk Sk i LIS R e
o B R A ER R Rk A E 2 LR
IR TRB R RLA 0 B CDMO % ¥k
4

Suppliers 4.0

it 1 Bt ¥ o § 24 CDMO eh% = = 8 fei i
KB FIRAE S E AR R RARTE MR o B B
FRRFS- e e AT oo DY TS Edy
BRI R S S IR AT 2 e
B - P B AR R MR By o R R R A 2 6 i it o
Ryt PR O - o B R FoR{r iz
BBt B o ip# T Bip i AR L ST
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T

o

B e & KT
BT E R R
FLArpR it n g R(Group, 2017) o ks & 8 S 6 g
RAttekp1 it e &gy 288
FRM PR EHTEfrs T ofEl
Ho gl R MREITA SR AR LRI £ g
BisR RS T RED W PR R E B
£ AT R IR B A R

FE 7R RS E R {eR A {FE R

AR HEL LA RIS K- RN B AR R B S 34 R
HIMBP ATR Y ETY SR f R BT HNL BB AR K A
172 o

¥ EpaEaEi
3.1 =3

AL - CDMO § £ A L A RF B ehiog - 112 F Ep
bR A g 2 o d TR R Y R A DR
PRt pELE (RATREES ) 2B FFERPHE (In-
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depth Interview ) » I i& * k& % 4 $7/% (Analytic Hierarchy Process,
AHP) i#5 2A &1 & o

FR7 A IR FEFIR A R ETIRAALGE B

PG B e BT R B R SR R0 R
» #£34 Pharma 4.0 # = B i Jgrfafg % CDMO 2 7t iy B4+ % e
oo @ FREE Bt o SE S TR AT AT AL
ARARIS B perEEE D 3 > $£3¢ Pharma 4.0 Sl BRa B a0 (LR L%
A - R

Pharma 4.0%¢ 43

AR AE 2118 18 A1 1%
BRA
Sh 3R 3% 3% > W EE s 4 B CDMO% B
355 S 46 B T o
EHAREE T

95 Ei
TARKR AT E
AFE Y B FOFER P E (In-depth Interview ) 2 & & & 472
( Analytic Hierarchy Process, AHP ) 5 3 » ¢ 3£ & R ok & i 47
72h (AHP)» it H BB L B TR A 7 % o T B & F
“Iing‘r‘ P‘\“’Kﬂ’),;}v}iﬂ,ﬁ*)‘f”f AH P”,é’—a‘ﬂ‘ Ifﬁi%‘/ BT
%i&#&)@ v A F RO S E CDMO 2 £ BT -
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irxﬁﬂi‘?ﬁ#ﬁ%? TR AR RS AR
B R HEEMERORFE > 2 BRI G P B od| R RE T O R
ﬁﬁﬁoigﬁﬁgﬁiié%%mﬁ¢%~F%$%ﬁ&%£¢%
NFEG 0 0 2 2ok B CDMO B H-ersik 2 AR % o @ 4 KT
AYRFEN Bk FEE RS- LM S8 B Rk P F R

BB g P B SRR L RS L S R e
% AFF 3 R0 Pharma 4.0 iRl $ CDMO & 4 en@

BN EROFE K frivdt ] 5 L% CDMO A ¥ 0+

312 Ffindk

:Mﬁfmpfﬁﬁﬁéf@iﬂfw>fﬁ"ﬁﬁ @Piﬁﬁﬁ
S FOR > BILE R A S A5 CDMO F R s B e 2 g
- /4 CDMO E?]“?%ﬁa g o TR B E R R ik B R
OB TAYT o e F o K * K 54772 (Analytic Hierarchy Process,
AHP) # = fp B € W3] > A 4772 Pt aiB L E A o B4 2R o
Z2_té 0 & * & 73088 Expert Choice & {7 4 7 ~ #8% SdE > M35 4 4
BT AP ER AR ERY R Y £ o B 0 95 AHP
kst chB R E N ond AR T 0 8- HREFA T DL F
Mooiz- AR a0 B~ 3 CDMO % fudic i & 3] i
FIfE S TR ARMARP B R AR RS Ry o
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& ECDMO & #
Z B R
. S
Y
.
FE LB A Sk
849
\ A
Y
' N
SURK AR 3
o vy
Y
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RBEFRE R TH
A A
v
.
[ AHPE & 5 #75H &

Y

4 ™
AHP R & 547 %A &
. vy
Y
'd ™
R AT
- S
4 - ™
AT 3
. S
A\ J
4 ™
B T ks LR R
AN wy

B 10 A= 5 infe

TR KR AR
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o8 FTHEXA
3.2.1 «k& S AL %R

AT g &0 253 CDMO AE cngfi ik 2 F B A% > 5 2
LG T HER T B FTAY AP OE RFH c TARRLE ¢ 2= B
w o

YouTube 3% : Jxf 7 % £ & YouTube ¥ - % CDMO 3 [# ¢ =2

AREFTENR PG BN TR —gg&ﬁﬁ#;ﬁ%;\j\ Bl g P
BeerE o~ BLfE o

AEAMMAFEL L EARAPM DA FFRE 0 BB M B2
J}iﬁﬁ:’s}\%‘ﬁiﬁ%i"vmmi-m?f’m‘“ltbfﬁ ;}’ 7 ’i’ﬁ‘é_]‘ig—ﬁﬁ-
EAR LS &/ S

o~ FeRFd 2 £ T2 S APRET EE D
ﬁ@%ég*&p+-Nﬁﬁﬂﬁﬁﬁwﬁpiﬁ4&ﬁ%~r?
CDMO # ¥ ehy oo i AR » T B faip M & £ 4 Leng iz {opg o
B NP EFER T LA RS oA R ET 4 e ke
322 ABFHE XK
3.2.2.1 AHP ki & 3B %
AFTAEFERERE S OSFH OB UEPHAEN DS TaE
FRE AR %4 CDMO i ~ WARK K 2242 F bR U &
MAH 75 ek Foo B 3 A3 R 2 ame G 0> & RE }S56 7 FiEe
THLB PR E R RS WA 2024237 15p 1 2024 &
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5731 p > Auded mh plb FE L PN e R RRESRL
Fer BHTEFCOMO RF LEERFOFEIMER «c AT H* K
%4177 (Analytic Hierarchy Process, AHP) & = 4148 € 03] » A 45
F e dp iR L A B AR PER o B f8 0 i ¥ 4 4704 Expert Choice
BEAITHEE HRE g SN SRS 3 A R A ]
2o a4 £ o

3.2.2.2 FEAR#Z (In-depth Interview )

AT EPH 5% CDMO A& £enit £ 0 7 ¢ e i 7
ARMAEA PR E T R kot S CDMO A Y R H
ek Y AP FRE T BB AR

I &% CDMO s if4t

g h R E R 2@~ CDMO 2 % i s B4
i o< As 3 CDMO A %7 > &8 @ RFprt  7n
(?

s R

Bii <23 CDMO A2 ¢ F5#®3 L% £
BE 24kt e B EEEL Aokl o AN FE Y
A E

3. oAy UFAF ORI ELRG

R AR TR SR P UFAF b e AR
W pE > x;&.,t,dffémr?% R BERFCE B BT s ?*Px

e e i o X 64 EHRY 0 FEGLERE

i
o
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B E_FDA i & f o R E4F P & L jR 0
Fz s A
331 TR

AT IEFED WEBREFM 2 BT H 3 B RRT RS W

MR (R A IR gl o BT GF D LA A5 CDMO

ﬁ
i

\

{

B B g 2 A4 2% CDMO W2 4 chdp bl 572 »
AT REZTETHEE BANTRAHIE AR L 4 2T

GBI ERGE eI AT o BT ¢ LB 2% CDMO 2 P i B R

:‘Z‘HT\J‘/

ﬂ
o

B
=

N

ARG TR AT p LR AR A A WR A FF R F
AHIRGB D FELT R T iRfon o RN RF LM
BE DR PR oF BHE T B2 e bR TRy S B
AoB i TR BRI EE AP LS E S EATRE P PIRT R
ViR IR o TR e F
T R RR N 4 0 ¢ 8 6 E IR AT oo A RT o AR
T RAE3 o % CDMO 532 A £ F a4 ey Sk frarii koo Frs ¢ &2

®f 0 TRERE O o fe o R4 K o

YouTube #° 5 3+ 2% T

® IR F A AR AP o0 A BTN A5 ik

® EP-BIAENF DRSEF R gt MEEN RPN A T RRE
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B AT RS

® > AT T RAHIL G o G 4 S AH HE K

FREFRE  BEALFRAPIRE o

® BEDRiAER F IRAETIPN FEN LG RN F o PR
ﬁg;.lgﬁ,#g;q o

@ v A B RN FEES YA T RES- B

® < ALITEMAE  HEI G AP FRE LS IToMmE o

© WA T RARILG B i 4 M 3 A AL HA M

332 AHP # % FH# & 45

AP G HY e 471 B £k %4 $74 (Analytic Hierarchy Process,
AHP) o g = 2 G RAF FE R REATHE S J BpG - s Rt EFE s
170 - RS A E S o AHP 1 & * 02 R A O iR T 0 4
WA ATEY R AT EETLLFERR & ¥ K2, 1989) o 7
B R R R BAEEFE RS H B EREY LR A
£k R PR S K

AHP ¢ % R #% 7 _ThomasL.Saaty ** 1970 & 3 @ » p chE 34
Fohp AR Y PR AL % 2 AR L T S BARE . s R E L
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PAFA e > B FR-E > 02 A4 fe el R 32 o (Saaty, 1980)3u 5 > AHP
EH T 12857 PR T 4T

#.3] (planning )
A4 5% > % (generating a set of alternatives )

T L {8 B (setting priorities )

—34.%

FH B * % (choosing a best alternative )

¥ ik 4 e (allocating resources )

2% & (determining requirements )

% ek 3t (designing systems )

iR iE‘Jﬁ%J I b 'k 3= 1% (predicting outcomes/risk assessment )
Fe % % kL4 2 (insuring the stability of a system )

f2&-% (resolving conflicts )

4 2z ¥ (measuring performance )

B i i (optimization )

AHP 24 H -3 T3 3 > & S lE FEF AR F L Lo
Bir b EA w0 H A BB AR A7 FE % (uncertainty ) FiRT
2B 5 HGERGER R A o AHP #-4F FR R0 Rk Sl s i ifiE >
23403 M Tenfd & 4 (hierarchical structure ) » b ' 3 F& TP

F
FE A P ETY F R - R ,%%‘g! BN STk AR s R AL
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TR ) AT CAHP - L a2 R0 H O B g At R AT
SRS L BESEF L RGBS B HP PR RS 4

© B (nominalscale) 172 & % & % cha ¥t e 16 > @8 R
B e e € (eigenvector )r N 4 & ¥ Bk L B EeniRALARR
B R B R RR B e B - RS ARR  (F

B e 5 e -

B
'<
F

AHP &7 B FF £

¥ AP B AR Joi SR8 4 HILEE A By 35 Fo AR
Ao J§ B EEHE Fa 4B [ o %% R

Bl 11 A 45 5% e S A
T %R ¢ Saaty (1980)

LR AERE i

Gt BB SRR 7R 2 0 R4 4 ERER R AT & B iR
T TR DR R 2 B
2. kg
'E’{-\il R B o & T[&/%‘g‘ﬁnz‘g—ﬂujj 1D R éﬁﬁu%ﬁa@— O
- kR Bch B AES B oo
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3. 38 & ks p R

it a s B BREREES AR ZE 2R, B E A BE
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M & o
4, - REH T

SEFLYET - Ra XL I EE T RBRFLIIATAVEL
# BP0 3 F - R4y % (Consistency Index, C.L)fr— & {1t &
(Consistency Ratio, C.R.) » # % %73 =% 3’?—%’4 MEEZE I T -Re- R
Mot CR.2E
CR=C.I./R.I

¥ CR=0.1> 27 4 et £ 5 8 3 - R o g iidn ik
& (RL) Fla§rv et s dicn 2 pa & o

%2 h T R EHE 2

n 1 2 3 4 5 6 7 8 9 10

R.I. 10.00 |0.00 [0.58 {090 |1.12 |1.24 |1.32 | 1.1 |1.45 |1.49

B4 2 JeBR A - 8 F22(1989)

PEH LI BEREESR S AR B PEL S TERET S R
PIEBE o B fd i 7 R A B R IR(CLH)E - R o #
BT BRAE A AT 0 AHP a3 hALit b B4R R R ML R T R T B A

0 B ik T SRR
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341 FL# 4

AT R 60 0t S SR EAERE FEEFREA L o
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(Participants=64, Objectives—4)
7B K 7 2 & #wE FEZMHS

1 BRI MRAEE | 33.97% 1

2 7 355 4 & 31.14% 2

3 s ERMEE | 18.38% 3

4 MEGENHE 16.51% 4

Amax=4.78 C.1.=0.26 C.R.=0.29

XA RS A LA RELER

(Participants=22, Objectives=4)

L E # B & #wE FEMYS
I | BREMMEE | 3518% 1
2 Uik 2 X5 34.96% 2
3 | HEERER | 1473% 4
4 MEEENHE 15.13% 3
Amax=4.84 C.I1.=0.28 C.R.=0.31

A 4T #CDMO2 3]
(Participants=21,Objectives=4)
T4 K ik o 3 #E FRMS
1 | HRERAEE | 3238% 1
2 L i) 27.10% 2
3 | mBERE® | 2195% 3
4 MEkEE N ® 18.57% 4
Amax=4.7] C.I.=0.24 C.R.=0.262

MAHAS) (B2 ¥ENS) - AHEER)

(Participants=21,Objectives=4)

H K b 2 #EE FREMNT
I | BFREHMEE | 3428% 1
2 73544 @ 31.19% 2
3 | mskEFR#HEE | 18.63% 3
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Amax=4.83 C.I1.=0.28 C.R.=0.309

75

doi:10.6342/NTU202401752



424 MEFFE L7

s 7 % % o+ > USFDA Guideline 1‘# wAry XA k3
ﬁ\i_@m-’* p"’{e,ﬁl_grgfr"‘l:‘!rbiEB ;}'—* VE }%P_Eﬁ?ll‘ﬁgp/i_”
XERFE (1498%) v MAH = 7 (1449%) ® -z 24 P W BT E
P ERT S ERZRE AR G AR DA o

N L S

‘%ﬁ

CDMO 27 (13.29%) ki * # &

Lo e P{EMRE ST R CDMO = & i FH U IREE =
BPeo PR R B PR R B 2P BRI E S

PRI > FP PR S R ROERRRERE o vt B
FRAPIEd 2 KEFEZOCDMO 2P R E4neb b d > 2R (B
e " AR HHECR o

»

o F AR R A A 5 2 CDMO 2 P (9.47%) 2 BAp g gL
TP H R P MM E A A DT ARARR R
FBIE IR AT E B XP TR RTIRL S E R T MARE
XA oA R EAAFE s s iPs AP EAESG AR T R
(5.66%) » &8 & B2 AFE 48 £ ESG F M > ¥ ESG it 3 CDMO # %
WA R Y 2IRHRE A€ oo PR IR R 1 H 4 » CDMO
DFRERIE e RE WA LRE R LT A ST 4 e
% 5] g 5 &; )

A ] R RE ERE AR EAS FERT (6.53%) o
MAH = & (6.27%) " REL > g2 & LR A4 Fikhe MAH = 7

W H B A P AR o ARl E 2 R R AT S ATER

doi:10.6342/NTU202401752



Z 10 B &EF]F & 47 1
13.29% 10.49% 9.32%
I 3.43% 6.33% 5.25%
4 E gAY 3.19% 5.84% 5.59%
Bk ERLK 3.61% 5.76% 4.76%
T 35 J\ /T BEIE —3.56% 6.53% 6.27%
1] 3.87% 3.62% 2.93%
4.36% 3.76% 3.91%
-3.84% 3.26% 3.54%
BORE BY 2 3.85% 1.93% 2.89%
4P R BE AL EE A1 2.64% 2.55% 2.62%
NEREE 9.47% 5.27% 5.29%
H LS A R e 4.15% 2.10% 2.63%
4 % P9 3F B A 2.29% 2.56% 4.58%
GE ST 32 i) 3.15% 2.37% 2.52%
@b 2.89% 2.42% 3.60%

US FDA GUIDELINE 12.76% 14.98% 14.49%
LEBAH RS S 3.74% 5.63% 6.07%
LSHE AR 4.42% 7.40% 5.99%

JEUS FDA GUIDELINE 5.79% 4.23% 4.25%
ESGAa Il & & 5.66% 2.94% 3.48%
CDMO BEREH MAH

FHr2x AHP R 37 B %87 » a2 0B F LY 2 00
1873 ¥ dg & 4 £ - USFDA Guideline $#77 #2825 £ &
SRR o B 1 AR B AT EY R 2 B R

iR R R AL AR RO L SR bR A R0R

i g RAGEE S G g REAR

EAR

\

\:J,I‘.:"

AR E 2 b Y& g IZH S A 5 ¥ CDMO 2 EE N

DB D P A pd B T B0 DR i

N
!

7 iR R E AR Ba T

doi:10.6342/NTU202401752



FRAERE APV T o B PR 4 AEARER R BT G Al TR A
T NPT AL S TR ISR oS A Al

CDMO 2 7 3 £AL A 1 8 B nR FI7 rie- il 0 F &
CDMO = @ 2 & MPRFZFE 2» 5 F o A0 0 2R F b P o e
FLERBENE P a2 e LE- - E= > CDMO = 7 6 ¥ e

i}
=
RS

OETRB AT L T TR B BT A
;i ;I: 7

o
ha i 2@_\
o~
[}
[
aly
)

Pepdird MAei@ F 2as > m LR Bk B R o Lok C

o EIRE R R “éﬁéﬁ_’ BEAH AL F Rl e d 2K

¥ 2217 CDMO = 2 o #7 B & { Mo 204 B apd iz

Wk o A RS A TIRE S > EREE Y 2 A o CDMO 2 7t

%Wmﬂ%ﬂ%ijéﬁﬁ%%?&%ﬁﬂ’?ﬁgﬂ&EAi%%

TR E e R R LRI G B O P MR
%!

Tis 4 feT AR RS

‘-\w

KRB RF > 7oA = 7 gl

ki A ESG en& R34 o ESG F 7 R 208 £ B
oA fefon 3L 5 E S o dpd o PR T 0 s R_ESG R #7 W
Rk R LA HED PR A foxgl 2o
AT IR F 3‘;—, o SEAE GRS A4 P E
FEPATT LA o S FFTr KR G S - MAH 2 2 G

.

Fpcs o PRI AFEUR ot HFRARE - SLaRA T LIRS
FPEBEIoH FHE - MAH 2 @ H B 3] ena @ { 21 5 jﬁf‘;ﬁcf}]—

~

SRR E R EHATERH R D GA G R OT A rre A

78

doi:10.6342/NTU202401752



KA ERRE TR FRIRBS o2 AN ERNT R BT

NEBAERLEZ > FEAEAIT oD A AT o KA ERE R
L O ZRERE S NE RED F R EF TR ELE

;ﬁﬁiﬁﬂgﬁiﬁﬁiﬁmW)NMHmA{P@W’E@

FEEE O FE RN T R TR
A RS o Ra o KRR AR kg 0 SB2 PR ER
FHREZRDPES 535 59 FF RendpdifEs &5 FL3 5
AERKRAWAT AR A WEORSRBHEERL > BE A
B2 R B AR i) o Tt 0 58 CDMO & F R

EREELE S RS TR AR RRR A P PR
B UEFE MR SR P UF LT R Lk
FEABE TR A 2 e HERA > L {FE BRERES St Rde
P38 o PRl E > TRENA 262 U0 2B FUE G E g
B oo P FEF R BRSP4 it

Fi
BoAe A > AR IR Y EEL A r‘fﬁﬁi*{r%‘,%@" 0

79

doi:10.6342/NTU202401752



2011 2P FMEFF A7

E i}
o 7 e FRPHE
ES AR 11.03% 1
. %%ﬁi 5.03% 3
i£5 2 AEF T 4.89% 4
Zp 2t AN 4.73% 5
B HA A B 5.48% 2
Amax=5.81 C.I=020 C.R.=0.18
R 3.47% 3
o i 4 SRR B R 4.01% 1
%@ e S 3.55% 2
BB e R 2.88% 4
S BFE A 4 2.60% 5
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&P AR R 6.66% 1
TR ‘?ﬂ?&}% 2.95% 4
i 5 S PR A 3.14% 2
P AAHGKE 2.68% 5
R 2.96% 3
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US FDA Guideline 14.09% 1
Fo R §?§&§§gg@5 >.16% :
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2t US FDA Guideline 4.75% 4
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Amax=5.50 C.[=0.13 C.R=0.112

80

doi:10.6342/NTU202401752



% 12CDMO #% 3 & B 4EF1 % A~ 47

CDMO
o ey e FEP

ES AR 13.29% 1
. IF *i A 3.43% 4
. 4 AEFHY 3.19% 5
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o Ak 9.47% 1
TR ‘ ?%%f? i{k " 4.15% 2
i 5 R i A A 2.29% 5
P AAHGKE 3.15% 3
R 2.89% 4

Amax=5.73 C.I=0.18 C.R=0.162
US FDA Guideline 12.76% 1
Fo i iE - wﬂrﬂmg%@é 3.74% >
1 oEBFRTCR-ABER | 4.40% 4
2t US FDA Guideline 5.79% 2
ESG #p M 7 & 5.66% 3

Amax=5.50 C.I=0.13 C.R=0.112
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2013 KA BB R EMEETE AT

ERTE
o 7 e FRPHE
ES AR 10.49% 1
. %%ﬁi 6.33% 3
5 43 EFEy 5.84% 4
4 A st 5.76% 5
B HA A B 6.53% 2
Amax=5.82 C.I=0.20 C.R.=0.182
B AR 3.62% 2
o i 4 BT SRR 3.76% 1
%a AR 3.26% 3
HoR s i 1.93% 5
B R 2.55% 4
Amax=5.73 C.I=0.18 C.R.=0.164
2P AR R 5.27% 1
BHRF R PR 2R 2.10% >
i 4 Je R 3R A 2.56% 2
P AAHGKE 2.37% 4
R 2.42% 3
Amax=5.57 C.I=0.14 C.R.=0.128
US FDA Guideline 14.98% 1
Fo R §?§&§§gg@5 2.63% :
1 ¢EFRTCR-AHER | 7.40% 2
2t US FDA Guideline 4.23% 4
ESG ta b § & 2.94% 5
Amax=5.89 C.I=0.22 C.R.=0.198
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MAH
o ey e FEP

£z203 B R 9.32% 1
- i Ji A 5.25% 4
. 4 AEFHY 5.59% 3
R 4.76% 5
BHA A B 6.27% 2

Amax=5.53 C.I=0.13 C.R.=0.118
A 2.93% 3
i 4 | IER R R 3.91% 1
;&a i 3.54% 2
R i 2.89% 4
B SR FE R 4 2.62% 5

Amax=5.39 C.I=0.10 C.R.=0.088
o Ak 5.29% 1
TR ‘ ?%%j? > ;/}; " 2.63% 4
i 5 S IR A 4.58% 2
P AAHGKE 2.52% 5
B 3.60% 3
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Fo i - %{'E{W{ mg%%ﬂé 6.07% 2
1 LTI -2 B F R 5.99% 3
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