BE+AERERLXERHOYPE, EELES (EWEER) RUS

BOFEIZDWT 783

LFlL.
Mo B, SSREWERE»LZ PR
BADEETT, LLEToA X2 BZT0fTT,
FoBI, WERRYT I HPLCHEA &5 41
FERRENBENFEZEBRCERT 220, I
FLy, ertof X RUTEo4 % HEHW
E2RF L
- ADBE, enEUAXIYRUIT DL X 23w
POLA v I—uA X INTTY, BENCIIEL
S TWTA—TIESH ) $A. LiL, FL LI
HIEEPRTLOTTOTCEERZEBIZL, &%

DFERLITITE RIS T 52O ERN £ L2,

8.3 /A AEELZOBRBNTDES (FE)
HREICIHE, S0 5IEREns 544

ERL LADbYREE Table 27125RL 9. EP,
USP 2 ESMC XENA B LD id, BARIEFH A/
A ABEESOWERICEL Tid 2 ) BT 5 2
EEERLTWET,

x4 A RFERD BAEH H%«@Wﬁ&ﬁ@%%%
Fig. 2ic/r L 2 ¢, #MEUL F 2400 nwTo2, M
mMe L TIIFEERICHMzRTTCBY 4. BEER
FITiE s FEEKDO L H I N RN NY
HbEVH) T ETT.

9. EEESESSUEFEESRR

ILFEFERERSOUIEFRERIRIE, BEICE %
TLTHEB+ES—BRHICNETENRE 549 &
B0, BEFs 149 REHD 3. 0T 18
£ 2 BICBR S N BHEE TH i 152 & B g

ExGOMEB%EY 2Ty 7L, EP, USP RN

Table 27

NA FERL*O B RBIEROER (FE)

ARNEHSERBLUMEH&RE
TNTTT—F (EETFHEEZ)

A —TzarFi7y (NAMALWA)
xRZFUTNT 7 (BEFHEBX
TR F L _N—F (EEFHIRZ)
RO A X (B FHEERZ)
Ve hoby (BETFHEERL)

F % F—¥

FruAFr GEEFHEBEZ)
FNRNTFAF L (BGTHIRZ)
EhA ARy (BEFERL)
TANTFTAFL EEFHEBREX)
VYT AF A (EETFHERZ)

EP

(JP15)

(JP15)

(JP14)

XXOXXXOx00xO0

(JP15)

LU B BN R T2V h o

A A —T7xzuarTAT7r (BEFHREZ)
A —TxzarHr~ GBEFHEREZ)
AR Y ) A7 (GEFHEBEX)

x OO0

O x X XXOXXXXXXXXO%

% S A EFES

@ N ke o o

Fig. 2

MR ERESH D VITHBEEERES

T 0 1 1

JP13 JP14 JP14 JP14 JP15 JP15
Sup-1 Sup-2 Sup

o34 F RO B AIERITADIERILO HER
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Table 28 LFEHEMHFERSWIEFREERRI

Table 29 -+ B AFERFEREFRTEH (R)

T ES B OFHERRI
1. g%%T(E%'}’E%—I@_?%Wﬁ%E) 1 49 nun
B
2. WP 14954 B
3. FEKREH : 34 ME
 HINHER LB 152 % B 2B ECER 18 4 2
B 14 BRFEEL)
(e i A ]
1. L IBENS 1TEE TILHBELB O THE
IR S - EE L
2. ERL ITELARINEEBHEOENEERE
R DR LB B 1004 Y R MZET BT
EIE 5

BAZERFO [5ADHE]

s (REEELBEELERLKOSEHNERIZL DT
E=

w BHTO M - BifOMBEAI L 52 ErE L

E PR L OHELE )

s GES UEESPHZ2HSEERRENICLD
TEORBRER

BAEBFREICRIBHMEOERR VO BARSE
B DER

3. T RELYVHLELSHoEHO)

WamETRELFE L. To@Eidid Table 28
RS EB D TY. BAEZ 05 E O REMERFKIE
L, % 0B THE B 5 v iz HEIRICHEE
TiEH L TFETT.

10, SH<EIERAREBHERERTE ()
—AEDE— (Table 29)

BEE & FBC BRI G CERER S
DRI LD HAT DN TV R T, BRH U L,
FAI AT h B b TIR T, BERTE
DEE L BRTAYH ) T 0T, 5ENED
1 2 15— B OREER B IR 0 &I
#ic X 2HEIERFEEBLFHTT. Z0H
i3 BB 4R CRBI O & BT Z Leds,
L5 LB C & & 2 THER - S RBaE A

Table 30 f{REER EEEREFLOLEHIINHEIC XL 2FHEL

(1) U7 &t

RREFLEEREEL L, AOERVCEZEEICEN, BERLEOLEENEL, BRATESERS
NTW3HDTHD., INLERGKOAPHEROCELEOIEFORERIT, BERZMEORIEICL-Thb
LANZILMbLRF~OLENHEZBIEL, LT ORI EHIHE> T, R, BEZED T

OFFRIGRIZDONWT
a) BEMICHREHEZ T &MmE
« BREENZENTEHAOZERS
- REFESRZVEES @FORRRAERME)

<KEZERS (USP) REMERS (EP) i@ aEh, #AETHEALEREN TV IEER
cERELAANSHDEEZONDIEES BRRBEELNABIN TV DIERMSE)
 BIMEIZ L D B, REMRURESHER SN ERSL -

b) IHEFH

AR TRBERFEEZERERLICOVUL, FIRARYEPLHL2WEEITD.
c BRERLOBEOF—EHDEAN» LT, RBEXSOADBEHLHEL, FRERRY ELHZR

HEITO XOBRATS.

 SRARSNBFRZOVUL, ARB—EOHMMER LT L L, X, &% REERUAD
HWZ P2 —EOERTZINETZZ ENFARE 2DV KRE, FONICNRT DI LZRATD.

QBRI HEL S B 2o\ T

BAOEBIZL Y EREOLBHEMEL 2o B & BT TS, #EE, BIRETY. £, Kefk
OEECEI 2 VOBEN L bZREEONWTIE, TORE, BBRSOENREELHELD. 28, 7
FEHOBEAPD, BEERLEFESZINIBICELET, RELETI I L bRFTS.

(2) BEELIIEDMOBBENDDOBIT

BARBHIERLENE, BARERFIEERE, EELFMRBEECIEENTWIHEIZDNT
ik, kg (D @Hﬂ%i?‘iﬁﬂ:ﬂﬁ% L, JER, BEIIRELTNZLETD.
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L BB EERID fonwkEZ TnET, ZDHIZ
FEE L nHEME, P2 B3 LEEIC G L 72l e 7 34
WIER T O MW 28R, ToBiRBFERIECHR

LIEWHEDTER R SR 2Tt e L THET T T,

101 REEELIEELERESOSEAINEGEIC
& 3% %=k (Table 30)

PR FEEA RIS &L, AR UGt
BN, ERLEOLEESEC, ERSCE R
ANTWELDTYE., TN bEEZOERMER PR
S IE R OFER IS, SHIE 7 M OREEC & » T b
2 ENB LS BADETIE Y BT 2 &
E 5 TwnET,

WS E LCIE, B D v T, Bl
WG 7 BE3E , A OPBERS, HETYIE
CHEASNT 2 EHE, BEEELHKDS LE
FEERHMED D B LB 2 SN BIERER, B T
D - 12 B F SRR L T2 ) s 2
TwET.

ISR & L Cid, BEARERG CREER LR
SR RS IL TTAE 20 IR 1) 3o 7 I 2 4TV £ 7
BREFEMICOVTIRIEOH— 2 2 BaH 5,
F OB WL, FTHE IR Y Exe 2o U &
T &ML ET. FECOWTE, BEEHE
DAY, FEEMMAPIC SE, FeM, BREr &
DGBBALIERAIES NG 2 L WL 2, BA
R RIS & > TR, HMEr—ED
SN #4872 Lk, Z0REEHRT 5720 L
LTWwEn) 2 &ETTnT, FRINESTIEE %
S REEETHA L > 7R %H b eI IE L
TW(ZEREZET,

$7:, MMM EE#EZ T LBNEORETY,
B £ BEHEDIE 7 72 IR B D T,

WHEIEXIT) 2 EXRETT. F0HIZ, &ED

&I T TATNT CHIRT 2% FHe> T B B
TY. bbb AALEMENMBE TEINDHEE LI S N
2B DWTE, HIRLET.

DAL ED L DRATIC DWW TIE, BB BT
THOTIRA L, IEHEHcESL L, Ziuc#i- §
DD TIEKB I 2 FETT.

10.2 BRHOEM - FOBENEAILL S

ZrrEL (Table 31)

B RFEBICBEbL2RBONL—LE2ED D

DTTOT, FTDFEM - Bz KL, ¢
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NTOERMCILBET 2H 2 NELE R

WIEL, FALELFHE®EN - HE

AN ET.

BFSINE, RANCBET 2 B0 — LR U &R
BTy e, W, RETESsREIN, B
HEREME SUCERLOFBOLE BT O TT
DT, B, BHEIT G AREREE CHEH X N
T o 2RI OBIR L ERFOERERICHIET
55 LIWELTHwEZT,

— IR RBEIC DV T, ERBELICEBT IR
Bk, BESEE O @RS A 2 R R U T S
By 2 EWEEHEL T, TOREICOWTI,
DWLFBHED B » T BRI SR B iE, @RRkIE
BEEIIBE T2 EAERFICHEE N T
W WRERE, QEEIRA T L REENTGA
%, U — B RIREIC DV TEL oz b D
DY) =a—=Tn, OBHFHBICHD L0 THDL L
DI —HRRE~BT T2 e b0 LT,
B ORISR & T L 2 RBRE L BET S L &K
HETeET.

EHHEFICDWTIE, FICUTOHICBELC
BN - BIFOBEEAZRD, EHA_LE
il £

14 BII TR, MERR, ERES~ORG
DEWTENTERBEEA, 2 & B I3 BE RS 0%
S, 3 A E I B IR 5 BRIRIE S B,
BL, 4 7B REERICKRET 2B BEHED
EZHIEODNTHELL, REREEZ24WAICHRE
TB5IE, 5ABIRRICHE B RE SR,
6 MBHAEEREI L 5~HRT B L, 74H
TR T 2 R BB RREDORE, 8 &
Bl 1 S B B IR 32 Sl s L 72 B4 B D RET,
9 ABERBLELZ TINCHET 2] oA & 28
I oEMh e &EEBBNEE, 0SBRERTE
THRLGEADRAELET 2 TE&H* KIRICEE
LELizhs, 9B LBETs2 T,

EHERIY, REPNETIELELZ) ET0T,
FIUCHIETE B &) BB ROES - %2
FORE EATE T,

BEBFRIL, BEFHE L TEEOT ON T g
TH, BARERF & —HLLCGERT I tick -
T, BROENELE, FMEEOHEE B FIcEsT
THIENTEFZY. Lid-T, BUETHER
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Table 31 HEDFEM - B OBBAOE AL 2EHE L

(1) BRIOHEE
BRNL, BAeRICELAZLBONL—WVEEDT LD THD.
BHO2E - BIFORSFFEBRL, 2 TCOERRICEET 2H I LEAHICEE, KE, KERE
B OB - BEEITS.
(2) BAFRIOSIE
BUEIRANT, BANCETIEBEOL— VR UEBHB L OESE, WL REFESE2HELTREY,
BrEBRERLEE Y, EXLOFBOEAEZ2THDOTHD. BERRAIC oW, FE, FHFEo
EARLERRECTERSNRL 2 -o5B O IRE, KFOEREERIMIGTELLICKHETS.
(3) —MXRBRIEDKIE
—PRRBRIEIL, EESSELFICHEBETIRRE, ERXRLOBRETMCAALARERVINICEETSEH
HEHETS.
—RRERBRE O IEIZ DWW T,
O NAKERH » B AR FIZFRIGE TH 5 RBRIEDCHEIBRY 2 TOA
@ BCkERFE I S, 2o, BARERFIRNE TH 2 RBEDOFEEBRY 2 TOA A
@ EEFAFMAET LHBIEOTHA L
@ BN #E o—ixRBREORE L
® &2EFRO—RERARIE~DOBIT
RPN, BEFORZEMERERLEEBRIEZRETD L ORFEITY.
(4) BEESEEOEME
FIZWOERICEE LR 5.
@ FERRR, MERR, TEES~OKRFOSTIEOEBAIEAN
@ BFRBRE FHHESE) ORE
@ BHIDOFHME I S BIREHORE L
@ BRI RTET A MM OBEREDE 2 FIiz oW CHE L, RBREEOABMRE (3%, E4
&, BRWES)
® BB AVW A RE, RAIE - Rk, BEEOEBIL
® BERED T RAYER
@ A ER LR VWRRIEORT (RERBREORT
® SRS AERS IS LEEEASEREORT
@ BRI 11ICBRET D BICHEET ] OBAI L2 BEI»OZHLREEBEORE
BE+IUERFRERF OAFARERADBAIECRE A LERSE, RE - Rk, BELOMZED
Et
(5) HEHEROENE
AAERFZERL, AAERFEREZERTI LTRARZ OO THS. 4% OIS B OENS &
D FY R AEEBICKIST 2O OEEROESE - %xﬁ@&d%ﬁﬁ
(6) &EBIFEROEMIER
BEFERI, EEELBEBHICLY BERERFOMEE LTHIE ST LA TWE LD THD, &5F
REeRAAERFFLE—EFKE LGEATHZ LWL Y, BRERFOENE LA AEOFEEOM LICE T
HILEMBTE B,
BEERICHOVTIL,
QBALETHOEEFHOMBEITIFHR
@ FiRES A E LS O BB I L E R TR EO IR
@ ERRMEEO BFHFIIERR
@ EFHKOSERERICLEZER
EROZINETHI L ET 5.
— ¥, BNESO b2V TIRMLEIISE CHEERTTS.
—FZ, I0FIBALLTWEISERRIONETI2EBEAVOEZDOEEDOERYITH
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Table 32 EE Lo

(D) ERFHmEELE (PDQDEEE U -EELE
i B OREREE O EFRFRTI DO HEE J USRFn= 1
DERHE AARFERFHF ~DFA L

(2) BAERSILHESNTWBRBFEZIZ O
T PDG Z£0E4E LBk

(3) FFIZ 7 VT I A AEICRB W R EOERL %
HEES D7 DD F RO RS

4) EFERAIM T +—F LDOEFBUEESHFOT
O T HUR T OFTIIEEN ~ DOIEIERA T

FIHDMRE I MR 4T Z &, SounduniE 3 5%
O B EHIC LB e s s 2 N T A 2k, RO
BRIE S BRI LB B EF T 2 2 & &
AMTARFT L, BT EER - HITOTRBESEA £ [ D
F¥. F/o, BRI OV TIZBHEICE L
EEIT - T HETT.

10.3 EEItoigE (Table 32)
EBAGizDv-Tid, —D2 EIX PDG #38 U 7> FHH
DHELE T UTIHIZEIR O <2 20 7 BARSER F D BGA
A, ZOBIEERBICHE S T TEAEIC I 2
LI PDGEHNE 2B L TEBL sz &, =
DEIZE LAY L TURICT T i R ABRICE
Wi FAOEBALE T B oo 0 R aEr, 1T
DHIZEERN 74— 7 DG EBL 2 EHELSTFD
T O T HI T O WHEE~ ORARHISIE 5T - T oo
(FETT.

10.4 DHBEZLAEZERPHABLBERUENIC

L BTHOEELRER (Table 33)

BEIEFDEEMEITER B IERATF & L2 35E %0 EI
R R L2 ATk KIE- T LA & #5
WIEFENGT 2 HETHN 3. 72, BHERIT
BEFHELFSTTOT, KWICHMTAL, b
T ERAZFE > T2 E%EZ T ET, -

10.5 HAEBFUECHRIEZAUHOEERY
BARERHFDER (Table 34)
El AR 3G J5 003 B DR B U Je ) 1= h 0 Ji b
ELTUTERBY 2L 2H 2 TwET,
—DHTERD TP 7 4 —F 402 & B HEFHA
BTHOBRIELEICMZ, 1 >9—F v FEHBLT
BREEZTVET. ZOHIEBA > —% v F 54

THLTRTELRAL, e T HRIEE, H20vi

R— b X—=PDORENTENERD & #FH 2 T
Y. ZOERERO ML e RAT, WoHIZ L
NGXae ) R OERBD B I REOEM F 1T
Ta—F—=7v > )~ BHNEE, AOEIXS
ERWMEDOTE - 7% K> T FETT.

1. BERERFDRIE Mk

HAZER T OREN R L 137 D F L v o 72
PEVTIELEEROTEZCHEITE, FORBRLT
DEER] - FAROMES - EFREEICIE L TR ENE
RN ME F BIEICTERT 2 72001 BT LM -
BERBEENRBRES 2RI AW T RBETH S &
W Z e T,

T, BARBERFIZIREITH, WELE EH,
BT, FEEHF L LICHED 2 % OEE B
BB RO EINTERE N LDTH Y,
INZTNOLTRRECLCIEHE N NE N0
LOTHBEVIEELELTVET. $72, 20
Yerfic &b B5BHAME & 2Rz, BRICEES &G IC
B9 2 1EMEABRL, U2 £ TS ke
ENALBENEBTLH) 7.

i, [Et R ot T A AR HEE GO RE

Table 34 H A HUIEITE 2 BEMOHER
VREERFOER

Table 33 SEREUZESHR2EAXERN
FRICXD TEHOMEBRER

(1) EELOZEHIIBRIFRNELONTHEES
BmEFREESE (PDG) , Bk EUERLES
EAERSE (ICH) £V TEEHRMA 2 X
NIBEEIE, HEOKRLERBRBLIC HED
SUWIE & .

(2) BEERICONVTIE, FTOREFFHEX BB
MBS ThHDTD, FOEDERALHELEL, &
NINERFED.

(1) BRFREESHEETOERES

AARERF 7+ —F 2L 3 ERELICNE,
AE—Fy F R LB REERTS.
(2) A=y NEFIB L BF DN

Sk, BRI FEDHHSKELED, Ao
Z—Xy NCERIEEZITS. £k, BHICHE
EHTAHEREFZEDTERT L R—bR—
DHRNEDKEZRS.
(8) HICFRDIESLD 2 FETT
(4) FDHVRTVWEERERFOERE (L 5hy
RTVWNERBAEDEE, FROBEHEZL)
(8) BEEMW, 18, RBE0HEE - i
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RREE L L TRt D, ERESIEDOUER -
MR o0& E 2 Rz, BT I LD 5
N2 EDHEENDLF->TVFET.

PDEEEENar 27 e LTEILHL, IR
PLNERFELNVENLLDE LTED EFTw
EfoVEEZTHET,

BARRB A EOBRICRES T, wWinaorlic
LENGL TR THIALLEET 2 UEFHNET. £
DO EAESEE, WA, WA D09
ZeFT, NHOEEAN, BRI, WEHEFHE, BEEK
FE, FOMOBEFARIEMEFRHEL THAILEY,
ERfTc—RBERENS, SNENCHERERTZ
HigL ToWE A wBHERIT T LRYH L &
BoTwET,

12, B &

B 0 Ly, BRTESATS R
1212, Table 35 10 RT ARERERIBSHIMTIRE
Be, HEEERTERSHNERS 22T 5
% DBMERERD 5 IZBRE DB ROMKE IX

Table 35 &

o KIREZRHEBINEERS
AREXL TERSBNEERS
ARERBS
Eﬁ@%mﬁm%%A'

B A5 A ERBIRS
BARAEYEERRES
BATH LES
EZKEﬁLn::
BASIETRES

B ARBEEHIATS
AAREFS

A A MG S%E

B, CHHEB-RIEBITENETOT, T
PHE) L CERCEHNELBIT LW EBnET.
BT, S ER-FLNE—EW, ETEH EiC
BRE-+AICHD > TEELEH TSN ETOT, €
SKERED B Wiz Z UL EoBEz e T T, TR,
HorvidIieE, SRR I TIOMELAL
{BEWR L ETET.
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Biotechnology (&) BT 3HA F5 4 » DENE D WTHY

g

1. ELU®I

AR5 T, Table LIZRT & 5o/ 54 A BRI
LRI BT Y 5 METGE, BB TOEM IS,
T SRR r B M CEE L TB (NET
FloOWTEBAL 9.

2. NAFEELKFRFHECHT 2RFER
(Table 2)

54 FEIEROFRBEEFERIC DT ORI,
2004 £ 11 AO#IESE TRATAE N, 200545 AN
T 2y L EEED L AR R O 2 FTE L
Tuwg L7z, L2 LKER AR HENRTR 2 R
ICIERR A EER L 72720, A, 11 AN T4
TIWG » b g L7,

EU, EFPIA » &3 8EH %k, EFPIA, MHLW
»5ixx /) 7 v+ apdk (Monoclonal Antibodies:
MoAb), BEic MHLW #° & /54 * i SHIgsE S
N L7ds, RERD HIZRENrHN FEATLR.
AAML, SEEEBOKRESHE»RET S
meg L DB TRE L E LA, FDA & PhRMA
HBUEE 2 TR L 2o, BRSO ¢ BURYSTR L
pros4 A MEEREICET A EEAEN IV T

b~ DYER DT BED & ) R RET L, KED
MBS TREYRET LI ENATT N ¥ 723
w54 (SC) TEEENnFE L. .

SCoHER %57, EFPIADZ R—2F &%,
THELHHLWIE AN E > Ty 7 =¥
— Ve R USETEE 2 MRS HF B LFIRC
EML L.

y AL EER O 2006 5 AFEICL - T,
FDA »328%, 734 4 (bR ABREHEN T & 7 /3
—FTaHAFTAvOLEREZNICET S

£ R

LT bR R BT REZ L, N A BERD
EWG b EFic RABETE 2V &, Hi—W4
K54 vz AFEIEEEEE IS Quality by Design M
HPBATHEIE, Q87 N—T DN KNILELE
R FETFETHHHARE (Table 3) 247- T
F L7, '
RMRERTHERL T Ld, ZoL) TERLIE
EICRILAABIICHEFBETELVWEWR)ZET,
5 413 MO TFEICHE T > £ T F R —
BNESDIEER TV, MIETHRTHZI EIC%
DF L7, 5 ARICTRENLEBREIT MHLW 25
DAAY P EFLEEBMLIZNDEL>TE LR
DT, BEIPROBEBIE %N F L7,

3. MESHETOBROEE

3.1 ®EHES

ZNL I RN EREE 2, 2006 F 6 A NIEIESER
DHEFET, SC» & BAI /4 4 IWG THELGE
LTE#L W EnESE»H ) IWG v HLritE L.
ZHIWG TOFBRORNBLELERIE, EWNT3
ERDESIHLNATLZ L) a7 b R—r—
T ETREBTEICE T3, 2) FDA® NCE 74
BT A v 2gHizn EDBEHICKT 2 FENKMA
HuPBRELTATIREI P, 3) QB DIEENKE
13, BEC S A EER TSRO L LTERS
NTw3, 4) RUBEIrELX2EZRATENLNT
WAHRZEICEL T, INERTLEND B,

FE2) i DWTIEHEIK, 44 & NCE ##lA
AhEREAICEY ) B bh (Figl) w728
DWTHERETENE L7z,

SNAFX/NCE#—H A FT4 iz 20nTiE, —Ef
NEBZEMTEDZ VI AN PLHD TTH,

* IATEE A R R EERRAAEE RRETREXE,H 3-2-2 (F100-0013)
s iAo E 14 [ ICHEESHES (FRISHFTA0H) 2B81T 2HEICL 5.
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Table 1 ICHHIESS:

. AAAEESFRREICET 2 RAEE

- RSB TORRORE

o MR L BEFEMBETEE L TR N
T

> EREOHEREDE L FEOBMB (3
£ A TIEEA)

> EIE &SRB RSSO F CRIE RS
Bl RE L ES T OBRR (S AT
R )

> FA—f BT 2 ONEEORBHECK 2R
%

> CTDM3, QOS, AME L WEFEOTR

W
> BIREE, AR, HRBOEERREICETD
ShEFEMRBEO L b2

—FH, INF TN, A DEIEEITEDP ENTL N,
QSR DYERIK IS L5 %N RBLAITERTH 5,
BAOEMAL L, TEECHBMI P2 L EEED
T, BFEFHT Ay bA»EZ b5 F L7z (Table
4).
2T, IWGo#ERE LTE, 2728 Tn

EHEicE TR LN T A MCOWTRE 21T
WAL, a7 b=~ DIEREZE & R L,
BREF T a I OWTIHEICKRE EHRITAZ L &

7D gL MICNCE2FLELTYH, BED

IWG THES 5L Ta> 27 b == % 5EH
L, BIZRHEAA F 74 1ERfEEs BEUCRALMT

B EfEIC D 2 L,

INE)uHEZESCIlzHfiE L5, FDA,
PhRMA % 50854 # B3 TOERICIZ R H 3
ENFERPHEE L, HEKIZIWG 2 H:72 &
NDERTUL, ¥B, 0o SC o, Bk
2% Tla NCE 00 %P5 AR T 2 725, NCE
B~ T4 v JRET, BENI 2T |
N—DEBERE BT HFRATTIRTLZE W) 2 &
TL7.

2T, IWGldarxe7 F 2—r—n e/
2RATL, HABIWG ﬁfé\%ﬂ:_ ETLEMEICEN F
L7z, ZLTEDLHEBITV -2 ARERF-> TD
e -HESRT A e F L2

ZH, FDA &b, I3k, A 4 & NCE 7 EELLE
HARTA > ERETIHESEZFRETHILNOUEL
ANTHEL W EDIREN D), BWEE LTHET S
ZrEl, UETIWG TH6EBEEEENIY 7}
~Ne—e— SR L L7z,

Blafa, 74 F74 v DIES{EENHERE Y
ARATSvEERSERL, Bl P74 FF0K
5, FEICEUNREFTERHCET IR EDH S
L 7.

3.2 FERAAA FSA 2 DWTORE

METDFRER, BIAT A4 T4 054 bt [
A FEFEL/ EDREFERREELERERNEE] & L,
kD ar 7 MiE, BROKELEEEL EET
DHESERO—E L L CoOBE BB 2 BIEEhY,
B ROBEME ) Z oD F L.

&ERFEEIIE, CTD-QnS2.24046 2.6 0)’513’73"(“,

Table 2 /3 AEZREFRBE BT 5 REHES

o 20044 11 A (#iR)

:ARTEVT 4 GLOWT 2RI T, FHAAAREERICOVTER
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o 20054E 12 ALIfE, EFPIAR T R—F L2y, HEOBEREL A —NVIZL B3 €7 F—DER,

WETER 2 .
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Table 3 FDA: Combined Concept Paper DS Manufacture

e No support for a biotech-specific guideline on DS manufacture
e FDA proposes:
- Comprehensive guideline for drug substance manufacturing processes
e Scope:
- New chemical entities AND biotech products
- No re-examination of issues already addressed in Q8 or Q7A
- Complement guideline with an annex to address biotech topics not covered in the general DS guide-
line.
o Objective:
- Implementation of QbD principles into a variety of drug substance manufacturing processes (syn-
thesis, fermentation, cell culture, downstream purification, etc.)
- High level guideline relating to the CTD-Q S52.2-S2.6 sections
e Contents:
- Scientific principles relating to the manufacturing process as one part of a total control strategy de-
signed to ensure quality and consistency of Drug Substances with regard to Drug Product quality.
o Next steps:
- Get input from Q8 EWG on the idea of developing a combined DS concept paper.
- Ensure Steering Committee support for Q5 IWG exploring the development of a combined DS con-
cept paper.
- Biotech discussion group will meet in Yokohama to!
= discuss the positions of the six Parties with regard to the scope of the Concept Paper
» develop a concept paper proposing a more comprehensive DS guideline
» develop an outline of principles topics that should be included in the proposed guideline.
= identify rapporteur for the new concept paper will need to be identified
» The establishment of an EWG for biotech DS in Yokohama is premature at this time.
- Provide concept paper to the Q8 EWG to get additions/revisions relevant to non-protein drug sub-
stances.
- Approval of CP/Bus. case & EWG by ICH SC (telecom) in summer 06
- DS EWG to meet in Chicago in October 06

A

[ Géneral:Principles ]

/
[ BIOTEEH annex |[NCE annex|

7 Gerieral Principles - -
" Biotech-guideline -

AT General Pringiples. e ] [NCE annex]
NCE guideline )

[BIOTECH ] [NCE] - Biotech annex

LT General Principles - v
BIOTEGH and'NCE-GL"~

SERMIE Q6B NEEITH 534 A EH &/ EWIER A 2METEHSIHELLLNENI LLMAE
HSREERDRETTY, R L TXOMBOEE LEL2

GERICLBHETELREISHD L) T ETY. HANTADERO—BIE, RENRHLZ
72, ATAET 4 OfERIEE TN, Tk, DEEEDHRERIETE 2HEL T H0REFE
N4 AEFESR, CRREEOREICET A F T B2 FOWMEE T2, ZOHIE, —E0R
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Table 4
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HOBBEHERICEETE 2ENLERRET S
(HBEWEIBELERETHB) eItz Ent S % B
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, ZDHE, PEERY k”lfj:(f R S IEHR

%@%'éélﬁ L CGEYTHLE L 2T 22 L,

Eﬁﬁi RBFEENDEN, HOEIE, BELE

LT, AR LD FEBICHETE 2 L5 Icsls
EUS RGBT 25172 Wil RET L el
PWLTHZETY.

Z A4 LT —7nix, Table 512R7 T & 9 iz 2006
F6 AIZiLb BT %47, 14 9 B AH 2008 48 3
Riz Step2 i E#E L, Bz £ D 14E4%IC Step 412
FETLIFEELE L2,

3.3 IWG & SC miEss

IWG&LT@,:thh&~N—tEV$x

ZICBLT6EAFISELR, tnwHZET,
ZT&%&ELU‘?E%L? YEEHEN»SC TREI NS

Table 5 Planning - Timelines

Step Responsible  Timeline
Approval of the topic / Rapporteur / EWG defined SC Jun-06
Generation of Draft Outline of Contents (Meeting) Rapporteur Jun-06
Review of Draft Outline of Contents Expérts Jun-06
Integration of comments and distribution of finaldrat Rapporteur Jun-06
EWG teleconference(s) to agree on Table of Contents EWG Jul-06
Generation of Draft 0 and distribution to EWG Rapporteur Aug-06
Discussion of Draft 0, generation of Draft 1 (Meeting) EWG Oct-06
Review of Draft 1 Experts Jan-07
Reconciliation of Comments, generation of draft 2 Rapporteur Feb-07
Discussion of Draft 2, generation of draft 3 (Meeting) EWG End Mar-07
Review of Draft 3 by individual parties Experts Jul-07
Reconciliation of Comments, generation of draft 4 Rapporteur Sep-07
Discussion of Draft 4, generation of draft 5 (Meeting) EWG Nov-07
Review of Draft 5 EWG Jan-08
Implementation of comments received Rapporteur Feb-08
Generation of Draft 6 (Step 2 Signoff, Meeting) EWG Beq Mar-08
Tx”(ia_nslatif)n (Japan) / Internal consultation / Regulators Jun-08
iscussion
Release for public consultation Regulators Jul-08
"Public comments received Public End Dec-08
Public comments integrated Rapporteur Feb-09
Discussion of Step 3 document (Meeting) EWG Mar-09
Step 4 Sign-off Regulators Mar-09

+
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Purpose. The purpose of this study was to establish a useful methodology, possibly providing
information on the stoichiometry of pharmaceutical drug salts obtained from salt screening by using a
multiwell plate and a Raman microscope.

Methods. Tamoxifen salt screening was conducted with monobasic and polybasic acids on 96-well quartz
plates with a Raman microscope. Appearance and crystalline forms of salts prepared on 96-well plates
were observed by polarizing light microscope and Raman microscope, respectively. Based on the results
of the salt screening, tamoxifen citrate and fumarate salts were prepared on a large scale. The salts
prepared were characterized by powder X-ray diffractometry (PXRD) and ion chromatography.
Resulss. The results of the multiwell salt screening indicated that tamoxifen has a tendency toward the
formation of mono salt as opposed to hemi salt with polybasic acid, and that most of tamoxifen salts gave
several potential polymorphic forms. PXRD patterns of scaled-up tamoxifen citrate and fumarate salts
suggested that the same crystalline form was obtained from the binary mixture regardless of molar ratios
of 2:1 or 1:1 (tamoxifen/acid). The crystalline forms obtained were tamoxifen monocitrate and
monofumarate salts as measured by ion chromatography.

Conclusions. Salt screening on. multiwell plates with a Raman microscope provided novel insight into
the characteristics prediction of the stoichiometrical salts in addition to potential polymorph
information. Based on the stoichiometrical information of salts, the amount of compound and time
required for crystalline form selection of drug candidates would be significantly reduced.

KEY WORDS: crystalline form; polymorphism; Raman microscope; salt screening; tamoxifen.

INTRODUCTION ing, polymorph screening, and crystalline form characteriza-
tion (4,11-18).
In the field of drug development, solid form selection of Although significant progress in the computational pre-

pharmaceutical compounds, such as crystalline and amor-  diction of polymorphs has been made in the past decade (19),
phous, is an essential process, because sclected solids can  the packing structure of crystals in salt and pseudopolymor-
dominate physicochemical properties affecting the efficacy, phic systems, as yet, cannot be predicted, and experimental
safety (1-3), stability (4), manufacturing process (5,6), and  salt and polymorph screening is still relied on. To reveal or
quality control (7). Especially, crystalline form sclection has  validate polymorphs, numerous studies dealing with high-
gotten a lot of attention recently. For example, inadequate  throughput salt and polymorph screening have been con-
crystalline form selections have resulted in the withdrawal of  ducted because polymorph or pseudopolymorph would be
products from the market (8,9). Moreover, insufficient given under the wide range of solvent and crystallization
crystalline form screening has led to patent litigation (10). conditions (20-29). High-throughput salt and polymorph
To avoid these problems, many articles have discussed a  screcning is commonly performed using a multiwell plate,
crystalline form selection strategy comprised of salt screen-  powder X-ray diffractometry (PXRD), and a Raman micro-
scope. Raman microscopy is especially useful for salt
screening because the technique has made it possible to
obtain not only physical information but also chemical
! Department of Pharmaceutical Technology, Kobe Pharmaceutical ;Eformﬁtlon (30331)" The flood of data ’pr0v1ded by high-
University, Higashi-Nada, Kobe 638-8558, Japan. roughput equipment can be automatically analyzed by
2 Science and Technology, Pfizer Global Research and Development, computer using c.lassaflcatxf)n so.ft.war'e (32-34). These techni-
Nagoya Laboratories, Plizer Japan Inc., 5-2 Taketoyo, Aichi 470- ~ qUes for crystalline form identification from physical infor-
2393, Jupan. mation have been currently applied to high-throughput salt
and polymorph screening. However, chemical information

3To whom correspondence should be addressed. (e-mail: takashi.
kojima@pfizer.com) specific to high-throughput salt and polymorph screening
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Fig. 1. Chemical structure of tamoxifen.

with a Raman microscope has not been fully elucidated up to
now.

This paper focuses on salt screening through the use of
multiwell plates and Raman microscopy using tamoxifen
(Fig. 1) as a model drug. Tamoxifen is clinically used as an
antiestrogenic agent for the treatment of breast cancer (35)
and marketed as a monocitrate salt.

In this study, we performed effective salt screening on
tamoxifen by using Raman microscopy to evaluate chemical
information. Some of the salts obtained were also separately
prepared on a large scale, characterized, and compared with
the results of salt screening on multiwell plates using a Raman
microscope. In addition, information obtained by using this
combination technique was discussed.

MATERIALS AND METHODS
Materials

Tamoxifen free base was obtained from Aldrich Chem-
ical Company (Milwaukee, W1, USA). Methanesulfonic acid
was obtained from Nacalai Tesque (Kyoto, Japan), and other
organic acids were obtained from Wako Pure Chemical
Industries (Osaka, Japan). All solvents were purchased from
Wako Pure Chemical Industries.

Salt Screening on 96-Well Plate

Tamoxifen salt formation on a 96-well plate was con-
ducted using a combination of 12 kinds of crystallization
solvents and six different acids according to the method
reported (25). Each methanol solution of tamoxifen and
acids, which were methanesulfonic acid and benzenesulfonic
acid as monobasic acids, and L-tartaric acid, fumaric acid,
citric acid, and succinic acid as polybasic acids, was prepared
in the same concentration of 20 mM prior to use. Tamoxifen
solution (50 pl) was placed in all wells of the 96-well quartz
plate (Hellma, Miillheim, Germany). Each aqueous solution
of monobasic acid (50 pl) was added into each row of the
plate to give the binary mixture of tamoxifen and acid in a
molar ratio of 1:1. Each aqueous solution of polybasic acid
(25 or 50 ul) was added to give 2:1 or 1:1 binary mixtures of
tamoxifen and acid in the same manner as monobasic acid
solution. The plate was sealed with CAPMATS (Whatman,
Brentford, UK) and was shaken with BioShaker M-BR-022
(TAITEC, Saitama, Japan) at room temperature for 4 h.
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Solvent was evaporated under reduced pressure at 40°C
overnight. Each crystallization solvent, 200 pl of methanol,
ethanol, isopropyl alcohol, acetonitrile, acetone, ethyl ace-
tate, isopropyl ether, tetrahydrofuran, toluene, dichlorometh-
ane, cyclohexane, and 100 pl of water, was added to each
column of the plate. The plate was sealed again and shaken
at 40°C for 4 h and allowed to stand at room temperature
overnight. All solvents in the plate were evaporated slowly in
an atmosphere of nitrogen to attempt crystallization. Solids
recrystallized on the 96-well plate were checked for crystal-
linity with a polarizing light microscope (PLM) and analyzed
with Raman microscope (n = 2 in each well).

Salt Preparation

Tamoxifen fumarate and citrate salts were prepared on a
300-mg scale. Tamoxifen free base was dissolved in acetoni-
trile, and fumaric or citric acid was added to give 1:1 and 2:1
(tamoxifen/acid) mixtures. The suspension obtained was dried
under reduced pressure. The resultant products were recrys-
tallized by slowly cooling the saturated solution from the same
12 solvents as those for the salt screening on the 96-well plate,
filtrated and dried in an atmosphere of nitrogen. Crystals ob-
tained were subjected to PXRD and ion chromatographic
analysis.

Raman Microscopy

Raman spectra were recorded on a LabRam HR-800/
HTS-Multiwell (Jobin Yvon Horiba, Edison, NJ, USA) at
room temperature, equipped with a backscattering light path
system of a light-emitting diode laser (785 nm, 300 mW) as an
excitation source and an air-cooled charge-coupled device
detector. A 20-fold superlong working distance objective lens
was used to collect the backscattered light. The spectra were
acquired with 5.84 cm™ spectral width and at least 30 s
exposure. The laser power incident on the sample was 87mW.
The spectrometer was calibrated with a silicon wafer.

Powder X-Ray Diffractometry

Powder X-ray diffraction patterns were collected using an
RINT-TTR (Rigaku, Tokyo, Japan) with Cu Ka radiation
generated at 300 mA and 50 kV. Samples were placed on an
aluminum rotation plate and rotated at 60 rpm at room
temperature. Data were collected from 3 to 35 (26) at a step
size of 0.02° and scanning speed of 4°/min.

Ton Chromatography

Ton chromatography was performed using a Dionex
(Sunnyvale, CA, USA) DX 500 apparatus equipped with a
GP50 pump and an AS50 autosampler, connected to a CD25
conductivity meter with Peaknet software. Potassium hydrox-
ide eluent was generated electrolytically using a Dionex
EG40 eluent generator, and multistep gradient concentra-
tions ranging from 10 to 60 mM allowed the complete

separation of counterions in agueous media in 150min at a

constant flow rate of 1.0 ml/min. An ASRS Ultra II
suppressor at 100 mA, with an external water feed, was used
for anion chromatography.
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Fig. 2. Raman spectra of tamoxifen (TAM), TAM fumarate, and fumaric acid crystals. TAM
fumarate was prepared with TAM and fumaric acid (1:1 and 2:1) on a 96-well plate. Free, F1,
F2, and counter acids (CA) correspond to the classification in Table I. Heavy solid line (—),
TAM (free); solid line (—), TAM fumarate (F1); dotted line (—), TAM fumarate (F2); and

heavy dotted line (—), fumaric acid (CA).

RESULTS
Chemical Information from Salt Screening on 96-Well Plate

Polarizing light microscope observations indicated that
114 crystalline solids were obtained out of 132 wells on the 96-
well plates. Except for amorphous or oily substances observed
by PLM, crystals obtained were analyzed by Raman micro-
scope. The results of Raman microscopy for tamoxifen salts on
the 96-well plate are shown in Table 1. The Raman spectra of
all crystals were sorted in comparison with each pattern in the
shift region 600-1800 em™. Sorted spectra were compared
with those of the tamoxifen free base and counter acids
measured scparately. Crystals from the free base and counter
acids detected by Raman microscopy are hereafter denoted
as free and CA, respcctively. Crystalline forms in the binary

mixtures of tamoxifen and acid on the plate identified as salts
showing different spectra are presented numerically with
initial, i.e., M1 and M2 for two crystalline forms of tamoxifen
mesylate salt.

Raman spectra indicated that salt screening revealed that
only one crystalline form was obtained for both tamoxifen free
base and succinate salt, whereas two potential polymorphic
forms were obtained for tamoxifen mesylate, besylate, fuma-
rate, and citrate salts, and three potential polymorphic forms
were obtained for tamoxifen L-tartrate salt, including hydrate
or solvate. In addition to potential polymorph information,
the same crystalline forms were dctected on the wells in
molar ratios of 1:1 and 2:1 (tamoxifen/polybasic acid).

Chemical identification of solids was also performed by
Raman microscope. Tamoxifen free base was detected on the
wells in a molar ratio of 2:1 (tamoxifen/L-tartaric acid) in

=)
g TAM : Citric
© acid
=
O 1:0 M At
=
=
~ 1:1
2
®
[
o
@] .
£ 2:1
@
£ 0:1
T T
600 800 1000

1800

1600

1200 1400

Raman shift (cnr1)

Fig. 3. Raman spectra of TAM, TAM citrate, and citric acid crystals. TAM citrate was
prepared with TAM and citric acid (1:1 and 2:1) on a 96-well plate. Free, Cl, and C2
correspond to the classification in Table 1. Heavy solid line (—), TAM (free); solid line (—),
TAM citrate (C1); dotted line (), TAM citrate (C2); and heavy dotted line (—), citric acid.



