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Abstract: By understanding Food and Drug Administration (FDA)’s Quality Considerations for Continuous Manufacturing Guidance
for Industry, combined with research progress on continuous manufacturing of tablets and smart manufacturing of traditional Chinese
medicine (TCM), as well as research progress on related methods of smart manufacturing, the classification research ideas of smart
manufacturing of TCM were considered. It is suggested that smart manufacturing of TCM can be studied from three levels: (1) The overall
study of smart manufacturing of TCM: From the perspective of the whole process quality control of smart manufacturing of TCM, the
points for attention in quality control were considered such as manufacturing process concerns, control strategies, process validation,
scaling up production (if applicable), bridging existing manufacturing processes to smart manufacturing (if applicable); (2) Study on
generic technology and method of smart manufacturing of TCM such as process analytical technology research, digitization research,
modeling research, model-based real-time feedback research, adaptive control research; (3) Smart manufacturing of solid oral preparations.
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Table 1 Approved drug products manufactured in a continuous manner

2l A F] A HEAENLAY SCHR
lumacaftor/ivacaftor Vertex 2015 EMA. FDA 11-12
EF Johnson & Johnson 2016 EMA. FDA 12-13
abemaciclib Eli Lilly 2017 FDA. PMDA. EMA 12,14
AT 4 Pfizer 2018 FDA
glasdegib Pfizer 2018 FDA 12,15
tezacaftor/ivacaftor+ivacaftor ~ Vertex 2018 EMA (Symkevi). FDA (Symdeko) 12,14
iR Johnson & Johnson 2018 PMDA 12

EMA-BRHIZ5 S BIR PMDA- H AR [ 77 8% 7 T 87 HLH LI

EMA-European Medicines Agency PMDA-Pharmaceuticals and Medical Devices Agency



* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

® 6757

IR T (quality by design, QbD) ], iIFE5HT
Hi R (process analytical technology, PAT) FIAER! Y]
fEH; Semtiadsr= s A RIEEE,
VERURL KRR /NS, DUIE RIS AE
AR L 75 R o T 2 R B RS T 23048
feocE . RS R EE R, Y K.
T 1t A R i A 7 b R A A P I AT 4 5
L1 ITZEE

CZEBEHI]3 1) ot 5 2% R 4R 3 B U )X I 2 A 7 v
B T EBNA R AT 7Rk, = smi 7 kHR
ALB M . T 23K N A N AR E P Can
AN SREE L IR B . T2 (=R E)
B BT R (UHESHR LI B 2R o X T
A EGA B TSR e W . TS
PR ASPERT, R T R ik R ) RS A B =
JERSBRITERESL, BN SRR R G T2
TEFEAE

A B R T VR AR RHE A T2
AR BN T e P WL 7 R R A A
TCERE AR I R Se 45 REINF[R] 7347 (residence time
distribution, RTD). RTD j&—FMER i, ik 7T
JR R BRAAR C R AE L2 A2 R AR B AT R], ] DUE
I IRERSEEG 3 2 i JE M A S BRI = A/ sl
FEABLHEAT I . RTD IR IR T 1% 550 A 1)l
F) 73 BB R AR T, X2 T Rk
AL 3B PR R SRS (R S AN ECRE AR .
RTD Bk T2 M AR, Wi AEEME . R
2. L2348 "&WIH5IET. B TR/ Bix
TAEAF N RAE RTD HeYESS, T f# RTD 21K
() AR 25 AV P T AR A AR B . I e B
RLE AN E il 2 R T I R, T
T A 3 SRR ) SRS J O L
1.2 #EREX

ZAR S NN, SREERFBER (21 Code of
Federal Regulations 210.3, 21 CFR 210.3) FAJ#bk
SE Sid T AR o AR 22 R AT AR 9 Ttk
PAERRIRAE P18 AT U6 2 BT 2 SEBR I AL vk Bt &
Ko X TRETE] CanAEr= A HD e SCHRLIX,
WAZRE TR B BAPE RN IR 2 (R ER R,  DAH 2
i B AA%0E (21 CFR 210.3).
1.3 $=HI5RES

K, R E P SRR, A PR N R
AMNFNTIEAR AR A . 0 TR iE T A, X —

R, DUONTEIEHIBAT IR, BEAE N (A R HERS
ONPPRHENE . L2 BB K R AT Re o th I
BT X0 SR A AR 2 A 2542 ) SR A
ol 5 P PR I T A 0 ot ot ) XU
1.3.1 AP EMEE R R, A
BHRI SRR S Can T B4R R 1) 2 B AR 8
B TR RZ) AWran. AR AR
AIRAEEA R T2 A 5N RS, IF H AR
JE TR AR RT RE e SEmERL, AT AT AR VE 5T R
4t, 520 RTD A, JEATRERCHA s i e . thoh,
R R G 1) 3s o B PT RE 3 B B ORE BE I B AR
Ak R 43 B BB A . PR, FES: )i v] R 75 22
BONCRFPERIIR , T8 25 SR e i) S APk s
PEBEAT P A2 i RN I (R AE 2
YIr R IR, #NE BT I 2 i XU 73 #7 o SE
Bt 0 M/ B AR AL, DAV RLE I Cln ek
L FARRL DKL FE 73 A N FE D R s VDR BN RS
P T2 ERE L. EXR SRR
A BT AR AL AR v R SRR AR L Clndt
(6] L $tk RIS IS TR HEAS 1) AR, FF 8RRk
XA AN AR P T2 A R ) 5
132 T2 TZREEMaRE: (D £T
ZHE S E AR, WTZESH WAL
HEIEE M. BOmIE M (2) BT, AR
FEALE . HURE B IARZR . HORE AR i A A A 5
EH TP LE R gt i bk (3) L2k
PEECHR R 53 BT 2R, T T2 ) R 1 B AR B A T
ZuBd PR AL #Ela AT ST i s
AR 25001 (4) T2 &,
UNSCRE AP HI NG o R, AR E S R W)
BHER . SER AT (real time release testing,
RTRT). #tEWAT: ENTZIFRM—H5r, 1EH
IR VEAE T 2B &R, IRt T2 Hrs:
AR X LT, D\t T4
TR T T2 A2 B A I 2 e AN ERURE 1 4l 75 2
FRUAT WA AT e TR eAs g, B
fi Py ek JE It M L2 28 e b ok b iR R 1
(critical quality attribute, CQA) HIAHZM: . HUFETH
%25 e T2 A A ) T ok DA S 2580
R AR HISEM o N PPARAS I B4 (AR SR AR AL
B DASCIUA AR ORI S 0 i R T
T IT R TT R N AR RS PPl Hr 5



* 6758 °

* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

T BB R E TR (SRR LT 20 /ME
Skl A BILIRE) ey 52 m = 5 i &

T R SR R G () 3L S AT S
TEERE ST, DA P2 AN GAS PRI RS . FEIX
PG, TR SRR A — e AR 3R 25 4 1
RAS o St Bl B ] 1) 792 n) LA S A D1 4
P I BOCRE AN B Bl FT I S I ) S SR .
SLIE 2 PR AR s R PR D 6T 2
PR PE AR BB, AR OR 4 1) G 8 T 2S5
KRB MR IFETRICE AN, IR R
FEE NEAE$E A 0 M B SO T LB
1.3.3  WpklERs  Hilis kA A HE P AN A AR
BN B, tnfa sl RSP aimm d fE 4. i
AN TYRIER . L2 R bR 77
5, AT DARE B AEE BR AN G A& DR, A2 R
LR B AR T

TEF= EARE IR IR T B, FE RSk S
PR T TP R A HFE . RS L E3)
SRR S E. W LZSMI, EB55 RTD
IR T IAARE, e id U BYRiEE
Rt S% .

ARG W)V B [EAE B P2 B T R Bl
B ELFE I A o FERE A B B TR NG FERE R
BHERTATYE, A7 BX 22 mpr el s (e
S0 IR R s I R TR A B R AL A SR
BL, PAERAEREPIERRT NI TR 500 BT
AT LB A GRS T R — i .

AP Al B SRR, U AT IR R T
TEAREAEYIRIAT R R AU . W IR o T ek R
M2 R F B EES,  IAE AL B LR AT 2
BEFRER . RYE 21 CFR211.192 FI¥E, BT
TR R Gt 2% A1 5 B e # T e AN 75 B AT
VAR G SRR AN A R B A R AR A A T
TZFH, FEEAFRMPE &, WAREREER,
AR TR B LA HLIR . EE S IEDLT, HE LD
g e ) FoAth ] B8 SZ 5 R RE RN =
1.3.4  SERPATRI  FIA PAT T H X LA =it
FEBEAT I F, o] DA AR = 2 A = AR K A SE R T
AR AR, S A g R R R R, R
& RTRT AL s A = T2ZRNEMESR, HE
SR BRI -

24K H RTRT 156 SRS 1 — B i, RikE
W25 FEEUAE SRS . RTRT FOSCELEFEBERE N AE 2R

I 2R AN/ BAT LR HURE o FTidk PR AN S EUR B A R
LR, FEH A E S0 Gt 5% (B 7 o5
JEED o X T RAUREE M B, PR KFEARR ST
TR BGEE IR IR AE . RTRT TR % FE7E 241t
PR SR CQA 25, LA BHAL IR A R [H]
25 BAh, N FEP RS2 RTRT 1K, LA#
R PAT s rh T AE 2205 (1 PAT BE& D

PAR A2 RTRT St )of 2 Ja PR s S s o«

(1) B SRR O % T s . B A% [X 7
TEAE P2 R[] AR 72 R FoAt ™ s @R A AT o iE— A
W, WESURIFE & 77 R 7 v 5 s @i
s SRS IR 7 H R R TG AN it B EAT IR, MU RESR:
E g il de i, DAR 1L 7E 5 SR Ab#E5 BR rf A I 7 1)
NAF/EL RS 1%

(2) IRLLANENE & &R e AtE: Ol
ZLANI B AR S RS AR Gt B R &
(1, AR R RRE; @RS B N ARE K
AR, RS R AR AT T R Cn R
G5 RECARA R T I RHIE ) s @ F T 40 AN
R FITE R R B, N R R, D
THE R SRS BTREL ;. @R T RTRT [ PAT
THRN 5B LM 7vE o i) BT
AE;s ©5IRL A7 R R R L RZAE Ik
A A BCER A VS Bl A 78 2 R N BGHIE

(3) BEAME AT R B AR OBIR R
RINZHE RS T AT RERC A T R R AR R, R 2
R (P k@ R T2 S H0H R A RS @M
FERIERL, DA R AE R AE Pe el FE k@ PR A
SRR OBRABUE A S E A BRI A
A B AT ARG 5 30 AT S6IE , R AR S M
AR E4% 77 S BIRE A7) o a0 BHEAT 730, UIRE &
VA ZUER Tk K R R AT AR 79
1.3.5 FiEAsiE S RTRT, By EE 6
R N 20 AVEE R/ B = o 1 PO e SV | 4
REfs (o A SE AP T ge it T . SR A RTRT AR
BRI m A i, 5 AR Ak B AL — A
W B R M T VA AR G S b v, T PRAS £R
JoRH PR P T R
1.3.6 & fEAHLESSIE T2 A=l fe R
BB ST %, DUAEITE Mk R/, &
TEF— s T 2 IR E R IBATRE, m s Eub s
BRI, B VERE IR ET T R AR R IT R is AT,
ATREA SR BRI PERE N . PRk, FHFi%s:



* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

® 6759

AFEI RS TERIN . dESORIIEE T T R B E LR
BAMAZE

W % B DAL ] B 9 B B AN BT R R R R
Gt BB BRI R UE BHIZ R 2% 2 LA 2 3
T E . IEPM AR A A 2%, B 46
M B B RESIS AT (RSt ). R
1R S T % T BRI AR (R ) B SR HE (ST
AR 22, AKTEA IR A, PASCRERFSE
FhiE T AP R T . RN, #sd
PRI D RE R VAL R S, BLFE TR I T AT
ITPIRLEE RS (sl 40 1.

TEREAN P2 AR A R T, ) SR (1) o) o
PN 8 B VLA SRR, DR DR Aar U AN I A A &
S ERE, BLREIE SR B . R dE AR T
T2 L T 05 £ 1 R ) e s 4 A A T A B
(I 06 WA BT AT R I RE PR A iR
FIHRINGE F kel e A HT . Ik P 4 SR g B 4
FE TR0 50 RTINS 7 55 o A P B AR ) 5% 2% 12k
Febm o X A Bh T 0 15 75 BEEAT 43 BUE v 2 T
SRR P R M B KB AT I [

TV T R AR YR T R A R 5 (g i
A FEIEATI D BRI R AN SE X, SR )G E
WE AN RREE A A . T VSR P AR SV i 2 R
PRED 50T YRLEAT b MR A el B, RIALEE
WIS T B4 B8 BRI AACEE (UITEZR BT X
FERRER) ARl i B AR, DA AR 22
T RRANAE R KRR R, A2 P2 2 DRI B A
T 7 V35 96 U B0 TR VP A7 1) 2 A AR 4R 7 J et XU B
T AP A= S G AR, TR T R SR T
N CingE KA P22 A7 A 1)) 25 R P 1 A 28 Cln
5.

— ke, SRR T IE R N AR RS
ATIFIE], TR Rl R . T2 5 A B 22 17 52
A= A& D SRfE . A i e B
(30843, N HH VT fi R0 5 T BH e 47 B [ 3%
P2 WA 7 DA R 375 ¥k 22 T R B 1) R/ e R ) C ek
HREED .

1.3.7 RGUERM. FIEAHEMERE EH TR TR
PR F IO REERE (EART) BUN&I: O
W HE M A Pm s s il sk, @FANEELE
CLSE R ST, A HE(E AN PR T 2 o 1 &8 SR A A
NG Gy EEDP IR A o & PATIH O K15
PRIEN]; @M %4 . R e B/ .

PR RN 2R ER . @BAFRCAR Sz A kil s
AT ], LA RAE J5 BN e i A2 7= 0 A2 00 56 B
O EHEMA R AN, PUKIEE R
Wk @©FARAERIAH B, @A AL AT T 54

H 3hiz i R 40 n] G2 b 0 SR 1 = BRI,
M TES T2tk H & Bashl R4
Buahk s M S F N (HART) BIR
F0: QA LT WA VIIRBOE A Y AT
BURA IR s @ AT AT 30 J TR IR ER R (f
RS, LZSHASE Ykl s B )
BHESER S GORPBHCEE . FeR8 BT aa W ER I P
KRB ZAT ), LAATAT HoAth T 2% & PR Be Fa hn 4k
Py OfZE: WEWRSE . YRHEERE . A ER
s @HkL: XK A RISCEE . B8 B AR Rk
DL SEBRAIER 18 7= 8 1 4 bl o
1.4 TZIE
141 F1B—L2Z80E 1R LZkT
B35 T2 BRI ) SR ) 5 o AH L PRI TR
L, BIERSMESMERGE &, AR
PERIVPAL, TR AR, YR I Fg Bl
PRIk, SRR, DL R A ] S
TCER . X BRAE 1 XT £ T2 AR AR o 2 T
ERAAE, JF HXT58 2 B B L 2R R Ie k28 5
B,

142 H2B—— L2 ERE&MEIE
il RGBT TR IR IE S T2 AT B0 E 2,
KT B E b R G RE S AR M 1S B
T ZMHRERAIN (process performance qualification,
PPQ) P FE bk . T e A1 B Bk Y
AIEEMEREXS PPQ BOCEE, HlIER AL SN PPQ
RIS AT 2 5 A RS ) 56K 56 4 B it 2 )
ELZ,

PPQ 25 2 B EX 6 2 8 0 JeoR 1 AE T 20T KM
LR AN TE RS, il 2% T2 R g It Al
P SRIS I 78 0 1 . PPQ J7 R AT N7 8 2] 50
AT AR PRI, LG A EEE S T 2R A 1l 48
PRI Can sk ARG PR S S)), R
F T2 A &R AH G RN

PPQ & S iE B A 77 T2t IS (] i a] s M O
RSB, MRG0, B, A=Al 3 gt
SL L ZARB R AR DS S Wb e 128 PPQ
W —H5r . AT DAL W& MR REAR T, LLR A5
Wi 2 2% 1AL U1 B BT A B0 IE 1R T 4% o) @R ANl 22, TTAN A&



* 6760 °

* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

S DL DR 5 RS AR A o S S SR AR DAy
T2k g . (S8 1t/ 77 Z R SEBR = 8.

T A B I8 47 I () B A 7= JE 046 PPQ
FIBETE AR ZRAT AR 7 i R AT I R T 7 LB A7 I
). BEAEIZATIN A AAE K, £ R RS 3E T2 m]
REIB BT UL AL S 1R, I L2, &
RIS YR HER o 285 1 i B T2 R AR N | 55
WS BETE LRSS 2 [ BB A 2256 T LARISKALE B
Py PPQ 1247 I 1] & LAYHE Af b Al £ P40 1 T
ZIATAR M, INIE N TR @t . FRE, Xt
Tt RIEAT A= 12 (RRESEERD, PPQ i1t
FERA P MR AT A, JFARYE 2R 1
IS 2 B B 2R RENR . 787 A i )
FIJE 3, AT T Al PPQ WFFT, PASCRRHLIK K/ N
R 2 RAETE, AT SE A R 2 B oK .

£ PPQ Y1 a]Xof SRt v W) 4% B Rl i o7 g M )
BORETHR) (FE ) N2 ARHIEAE AN A2 77 1
AR R — . T 2SHO i & JE ]
AR R I AN RS2 (A SR PPQ B — 7>
BEATVEAL, JFNAUEUIHSEVE. 58 R A A1
b, X THUARER, PPQ i & H m A U
BN AD T2 Pk Re s A . £ PPQ JIH], (EH T
ZHRN T 5 P e AL 2 ) S I R T R AN T
A A%

PPQ A4 B AR = i R v R AR 1 e i
2 5 B (R TA) g BE 4 PAT #R:3K | b sn ) sl dfe
). G RAE PPQ HIRISLA LTI, PPQ WL
WHBME RGAERAE, FFR ORI A 78 7110
FE FHRYEIA B IR B E R P T L Z Ik,
143 HFI3HB—IFEMNLTZRIE FENTZE
IIE (continued process verification, CPV) flE—
MEERATRER, HTWEEM D 5 i EA
AP i A L 20 o WSO R e N B A S H T
2 WAL IRAR LA MAYIRL, AR kL
R JE Y. BRI AE S NIz O
MG, ARG ST IE LT R Z
JeiTik: QLN AR AR S A @TTFR . St
PRSI TR, W b, BIES TR, A
JE VE RN TR 7 1 77 ZE G bRt
1.5 #H@EEA R (pharmaceutical quality
system, PQS) HIEfhEFEFEIN

N T AEBUA AP WO h SE S, T
T PQS B AR EZ, DR E & 75 N A 2 PQS

T RIAR P . ] B R BB I L BT I
FEF B HARE Y, DASCRRESEIE T2, AFELUT L
J7 T : QOSEET A ER TR A AR R T, B A
FHOCHIAE s @EURHIIN TRk i 2 @it f
VIR g, AR R R L bR, @A
B INYES A R BRI T f it (corrective
action and preventive action, CAPA) %%t; ®PPQ Jj
FEMFREE T2 HE )78, AFE T ERaME . SEbrr™
BMZ A EREMES: ©R&FHAMYET: OF
B PR R A BT R g R Al IE AU R IE K
%) o PRI 7 3 I 0
L6 HEHT K
1.6.1 MY K7k HEEHER — MR H
T LEF R LU T ibfliE . £ A
WA BIEOLT, mT RLd s DL 7V SE IR K.

(1) FEANSA o B & (G O~ 39Nz 47 i
[F) s X IE S 2 0 A T 2 AT IHOR B e T L R 2K
FAE U@ hiliE L2 T . 5
KPR SEME S IR ENL RS
COnEAR AR AR 8] N I8 AT LA B WA G
BEE IS ATI R RN, & “TEAM 7. IRHER. &
AL NGRS T PSR B BAS AT I T A A 0l
B G Re B

(2) WhnfERE: REREr Tl 8T
A FUE RN AR . Bk, TZHF2
i, T ESHNER] RSN Yk
LB TR E ML REE . R E
IR S T2 IR BI R 2, &N HEAT & TP
AR

(3) [FIFEG s AT A i 5 (1) M
(2) AH IR R & H o

(4) HoAth: #UBLRY RGE T a3 e )7 25K
W, B2 ANEEZ AN ER W& BT TIE T . U
BUR MG IR, 504 TR s i R ik
2 FH T AN 45 B IS 1) 177 T T O, 3K
PRIz LEBITBOR I TR AT Re & Bl ) o XM B9k
ik AT BE G EFFAT BT (WA Z (A PRFEFIE 2]
I An, BRI, LRI AT E B

— UGS T AT DLd a0 B A RT Ry KH
B, kA = T2 MR N BOR B AR B B,
aniligE T2 BORE. Al B 3P AT R ) )k
Rz

1.6.2 PQS WiE HRH PQS RIH{RIEN T.)



* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

* 6761

AR T A PR P & VPG G AR T, WiE AT A ] R
Ines H At KA R v o E V1At 28 B I 9 1) FE
WMAEFMMTZRNT R, e B ErEHE,. %
SRS« U RIAE R AR SRNG , LARCN SCRFAE T
T T RIANBAT ] b 2 2 (138 I SAIE I A . IX B R O
AT DATE B3 5 B (R AT VP A
1.6.3  F KHBLHEMEJ5 & L okms  XF Hig
w A B A R — AN B R AR SR B T AR
AR RTRETE, 0 I8 2 R J5 4 2R .
FEAZ 1) PN 25 B AR R VA 5 RIS ) PR (5 2
FLFERTI AR . SoehritE, DLRSCREPREIZ AT
U, AT ERPE PR AT LA 2 Lh gl A Cn
WEAND.
1.7 fREM

FEREAE P R S )3 2 T8), E FLE J il 24 i 1)
PRI B e M IS BERA S, SR
M, FEHE R E TR, RZ2% & — AN [F 2 Ak,

TE DT Ik 24 A RS PR TE B Q1A (R2)
HRTHER I, AR MR T A B A DB 3 Mt
W, WIRTTRE, RAEFHAFHER I R 2R A .
T NAEAE FE SR HE T2 M & 25, BUR X
FhoTiE . FEMFRE LK AT AN A = 12 4T R
A=, AR RTERKIE AT (B N T 2147 i @S I
TREFFHPIRES o 3R 8 PEAE i mT DU AN % 2 i i
BN, A AR PR AR AR R Cid i DA
177 B FRGR A DIED o 058K A 5 —Fh
Jiid, T RCER RS PR AR IR IX P ] AR 1
1.8 DBMEEZE5EEETHNEHE

B A 7 1) 3 2 3 R VP Ay B R BN LT
e, TESH. #&. CQA FIFZ il Hems it b
HSE T 25T St A = A1 [F] 1 S e B L 7 (1)
BN, PaAEREE (2 S, B, =R
FREEME) AR b 1) XS P RERAR, M AM S 35 R IR
AT BE AL LSRR R AR . Bt Ak B 500 T S e
IRANERERAER, B3 CORRT) BAMR
Z SIUFIRLAR ) Z R 2R ORI RO AT
SEMERWE. SR, 1E LR A 7= B AR 77 1 4
B, BT BESs H I E AR ECR AR T R D
UL T2 DAL & —Flop s fo vk, SO ik
T EUC 77 A8 o I S8R Ak ] By SR B8 g AR KU
IR b AT i 75 2 B8 2 AR N AR ) S et 9
1.9 RiFAERE

FAS R RS — P R AR R S

K DU ISR B R 58, W] LLE i R B
A I R At ORASFAE I 5 Y TR Y

H3Mb 245 Wi A= IR S T2 RS
H 3k RGE AT IS TSR L B0 A EE s
W2, At . RAF B AR Can i
W ARAERRAE AR SE)

PEHITRNS . DX LR A L2 RS — &
ARG, DR TR . 1%
AT DL 5 JEUREZ L 7R SR AN 3 AR G ) S 50
JEME BB IEAT AR AR i TR
TR DL AH ORI gz 7 ik Al s e [ N FH 24 i
A [ Br ¥ 2 i ( International Conference on
Harmonization of Technical Requirements for Registration
of Pharmaceuticals for Human Use, ICH Q10) J.

FREL) T 200E: PRUESE S A P2 i fRp T2
RFFIEZIIRES o

FH: ARBCEMIIARGE L ZHMA
TZZH. kR Bk R/ EA 5D AR,

SERFRATREIN : JE T T HE VA R £ o (]
PR/ B 5T PRI e 7, 38 R AR A I PR ) e
ML ZHEHIA G (ICH Q8).

{5 BRI [R] A 3R BT R B AR T R AR R
5% B IS IF) O RE R 20 AT
1.10 /h&5

PR AT 9 B e A o B T IR R 2
%, A7 BT T R R A 1A A R S B A R
B WA R A OV AL PR . 2RI
R HEL (A& D % O A7~ L2
REfilE (a&EHD.

2 RTESHIENMRER

Vanhoorne S5 IR T F T 4L Fr IR =2 h AN
A A A Gl ey B E s P IR R ()
KA R YA ) PAT N, WK 2. B4, JLF
FT A R o 2 MR R DA I T 2T A i AN el
FOCHNEIAT A% o I LLAMGIE AL GG AEIE L
A= e R AR 2 RO e
A5 F 1] — DM i (R A 5] £ CQALs, T HH AT A
D E AR AR VR B 38 S 1 B ) S 1

Domokos S¢S A T 7 ME & 50 IE K A& 4t
s i B i e 2L A& ) — 7Rt . Razavi SR
Shtfilis oot B 7 B E AR AEEAT T T . Ganesh 45190
SINFETAREHIZEY (condition-based maintenance,
CBM) 1A FFEE IR YL S i3k 245 i ) 1 R —



* 6762 ¢

* —* ‘ﬁ 221 E 11 F B52% £ 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

®2 XBREBEMNENE PAT MERA
Table 2 Critical quality attributes and corresponding PAT
measurement techniques
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Fig. 1 Research ideas on smart manufacturing of traditional Chinese medicine
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