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3 7HRisk

Bl

F4 54(CQA), 9

8 &

N

3
LI

b

sholof

7N

3

£ HRos A%

assessment)

1) AF4dA Azt

!

oJopE o] Aol TlARel A5 o] 2

o
;OE

1

ge ARG T

grow vhe )

=
=

(CPP)

T8 24 54 (CQA HY 473

) 1GA:

4
o

o)

0

il

]

hy
A

F8

=

upgo.

el
=

HQTPP)

A4

VA
it

BCQA) AlFe] 4 =

3L =
45

F8

)\
o
W

ol

il

T2 4 d5(CPP)¢ 44

ii) 29A:

7= (Cause & Effect

p

Ho

Mo

B

Diagram)=

- 23 -



F8 34 A(CPP)Y HAES) 473

iii) 3GA:

ofp

o} 2 A WHE(CPP)e HYE S

—_
o

A4 At grol §e

o

O

—_
o

AHAA e A4

iv) 4GA:

4 AAe)

=1
=

=13
=

oz, Alg i

=
=

4CRAZ F8 T4 W4 (CPP)

E
=

3L
T8 F4

v
o

i

oo
i

3k &A, AAs G

-
R

3

IRl AA]

Mo 3l 3
0 FIER=] = =
W_.: g ” Al m.xg wd__._ o o ol o[ Jn_.m A|_
2 arlimg < E e HH MR s
gl | 95 g’ 5 U el —Pl=T
= & = S Bl T ol =
0 W@.moﬂxlﬂ IH D,_%U,j ATD._A_*Q_
(> Ly D_DCM_H ﬁlL.x:wlL __.__”E
=2 =a Hr
T i K=
A% o H
— o
™ .
A e 7l <0
CU k-3 [P + | H
=l afge, || 9FF | 4 2 o | g
N ol <| A Y O oy
e i ’lar o K 31 |2 K-
& = ol =
=<0 _._._.A
Al
Sy
e T P
N= <= —Ke
n| Tple AR ol o 0
T a2k ol = <oy VRRE:
& | asaEd WEES | oo || op || op b
A TSR (RS Ik A My o =
B pRyE Hu Zo K ol K
x o by
o o 10 0

i

- 24 -



v) 52l EEAEEY A

| e

&l
2=
IoH
<MW
N
2=

—~
fife)

0
~I

]
2=l

T

;OU

N

3T
ar

M vhgow ohee] eAs gol

_VJ,

=<

o

©

-

)

T

N
=
7

o~

[l

o

(-

)

T

5
e
T

Mﬁf

o i
L
T

IR

B RR
Ne

A

1

(CQA)°I o

puze)

il

S

]

4

ol

X (Analysis of

—_
o

ol

rvze]

T

;O,._
0

!

el

el

Variance, ANOVA)

vii) 787 AL o)A EE

=
s

d
SRR B

S

al

ACQA) gk =2 &4 WE(CPP)e &

Fat, ‘vl tjxpQl o] ~(Design Space) el A AA]

5

=
4=

2 &

N

NE
—=

A g

[e)
HWHH S

Sls

;OL
_ZT.E
iy

Tl

=0

H

2) 4844

23 A4 A (Screening Design), £.¢1

Ea

ol

Mo

<

K
)
Hio
o

o}

|

= AdEA

=

H(Response Surface Methodology),

]

il

o8

=
[€)

(Mixture Design)

B

)

- 25 -



) A2 AHAAA(Full Factorial Design)
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=M= Elution pH, Conductivity, Cleavage, Load Mass, Wash pH
=M= Recovery %, Purity %
¥x A9 | %z 1= 4=(CPP) =9HT (CQA)
oA A% =AM [Elution pH|Conductivity |Cleavage|Load Mass|Wash pH|Recovery %|Purity %
1 1 1 1 1 -1 -1 104.2 97.8
2 2 1 -1 -1 1 1 79 94.9
3 3 -1 -1 1 1 1 95.5 94 4
4 4 -1 -1 1 -1 -1 99.6 96.1
5 5 -1 1 1 1 -1 78.7 96.5
6 6 1 1 1 1 1 58.7 98.4
7 7 1 1 -1 -1 1 72.8 97.3
8 8 -1 1 -1 -1 -1 104.9 97.1
9 9 1 1 -1 1 -1 93.7 96
10 10 1 -1 1 -1 1 84.2 97.1
11 11 1 -1 -1 -1 -1 90.7 96.9
12 12 -1 -1 -1 1 -1 104.3 91.8
13 13 -1 1 -1 1 1 94.8 96.6
14 14 -1 -1 -1 -1 1 112.6 96.3
15 15 1 -1 1 1 -1 88.5 93.9
16 16 -1 1 1 -1 1 98.4 97.3
@ =770 v A A (Plackett-Burman Design, PBD)
Zb7 ¥uk A (Plackett-Burman Design)® Ta 3o 2 219 ns 2-8( s 2-8)0] ueh
Hol Qv 2 o A WHoEA, g JIAHM)E e RE Faduks 48}
of Q3 JAAWHE AHEET = e Ay A Wiolt. AL A 8 FoA FHu
48 37HA] 4 3| F7HE 2 A, HU 47 e JAAAF)7FA] 1H] T 5 QAT
@ v A& AAA (Taguchi Design)
Tade} Vledor FAsH AAdEE= 2 A ol wEAES AEsH] 8 Fa vjdx
= A 835= Ae dA WHolt Al vjd g = V)EA o R TRIA Fe 2 A ol 1S
28 (28 S s|A RN AFSFE Fd 4 oy, SAHE waAE(daE)
o] AAZ fFold 4= Q7] wZod HAL AddolHuy e At Hu wjdiE
2 & oF skt
@ &%= ~3849 A4 (Mixture Screening Design)
9] ARG 7F 3o e EE] A4S, @0 Ao uE wkg-xe W)
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I X1
B oD o1zt =2 1z =y
1. QbD HHxH
QbD A< WWAE Agsto] ks ML A, vhgo] HARE 2] ookE e
e ArE AAAIA Aled = e, 718 7| AALE S CTD &2l whel 2Hd 3,
QbD(Quality by design) 3 A5 AR
® T [ 9z99% [ ghAl o) oF &+
1 AFe] #2 5F A O SAdSFY 2 5 (/7 / 9F)
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2. %8 B3 54 O ABelFE (F /% / 0% )
(CQA) O A7 (A / 5/ 9% )
O AFE (F /) OF)
O Az 34 (+/ %/ "F)
O 718 (&7 5) (+/ 7/ ¥F)
3. 34 W (Process O 39 34 A5CPP) (7 / F / ¥vF)
parameters) % - S9E8E ( )
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5. @rel e O dgd=F AA (7 / F)

(Control Strategy) O 2AAS (+/ 5/ "9F)
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5 A7 98 H7F - alFAFA 2 (Excipient Compatibility Studies)4)
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6) AA/NLE A 93] H7} (Risk Assessment of the Formulation Variables)5)
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7 AE Ax FA4 93 H7} (Risk Assessment of the Drug Product Manufacturing

Process)6)
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(Continuous Process Verification)
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17h wobm, BEe] 19
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3} Al¥ (Real Time Release Test; RTRT)
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°
J
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=

]

h s

]

A

1

=
P

o] HZEA

3

<

bR AE

=4

<]

b A

TE= AR QC HAE tr
}

A AR EH A=

| A5

NIR(near infrared) #4), AAIZF Z3} A
3

(€]

a

2) AA



- ZkAulH O ol o] AA|S Fadlr} 10)

-1 O O
E2#3 A% AN &3 A3
NARE : =289 A3 : ] A3
Ay 7)< Al gy 71
Ry otz o] A8 A - -
S0l - 2Fe] H- EEEFY FAFS ~ ~
SHI=Y ~HEH
AANEA] 9 0.2%
&= HPLC } - -
e % 49 1.0%
SheFr U A x NIR Hit = TAZFY <2.0%,
* U A HPLC Z el RSD<3.0%
we A7 oF w7 97~103mg, RSD<2.0%
= T M 3 V|EE ol83 &EE A

b Létﬂ _

Ravks ichH 30%, 80%(Q) 1% | logo(d(0.9)FAE JAE) - 7.556 X 107

t x elA W EHA (cm%g) - 0.1849 x T8
AZF () % 3.783 x 1072 x EFA L (N)

e}

) * HPLC 98~102%
tﬂ—aol: lere .
3T A ~
. B3R e HPLC FA ] o S ____ 97~103mg
95.0~105.0% dF (@) = HE FHF < SAHE AA FA
wx A FoF
+ o]& AA FA
Tl 2 A FHE>
A ggE A EHa 7=
A For A} A ] A A
g2l uv UV (ACN:&E = 1:1) ETFY FASE 29 EH
W FAEA 0.2 % o]s)
T | A= HPLC )
RS 2 4924 1.0 % o3
shaFrd A A2F (RTRT)
SheFd A A" UV (ACN:&E = 1:1) Age u g
+= 32F (RTRT)
_ ANgzA: 159, 0.1 % SLS € 900 mL, 50 rpm
2 ] A= 0 e P 30 24 80 (Q) % ol
_ A= HPLC
sheF A (RTRT)
sheF HPLC (WHF3xEH) FEAFEY 95.0 ~ 105.0 %
T 42.3P.2.3. AxTA N 2 Ay A wek DA H&

10) Application Form for Sakura Tablet: Mock-Up for the Manufacture Method, Specifications, and Test Method
Columns of Drug Product (Sample Description) (PMDA)
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3) dAd Ad F59 B HE

- 2243 Alg FES AAZE EF3F Algdo R AetaA sk A, AEe 54 2 Alx T4
of thgk FH3 old] F FAARE FHEIoF s, T2 FAH W5 H Fo EF 5EAo]
A3 #EEHL YA HESFY BFGA S AlAste]ok st} ol9f A A= T T4
W 2 93] H7E 5ol gk CTD 55 7IAsg. (o 959 ofE dgAgoa E¢E
AR FAAF S At 4, GAE] FAAFHANA PATE o]l &3t 4 SolA #F=x
3t 4 9= CTD &% 7148

- A7F &3 A 59 oARE ZAAS ] Y3 AL AA V=S ofge] dA|e} o] AAE 4
AT}

<o A LA AIE D>

- AAZE F3F 59 ARE AASH] 9t tee] JAEAAH | wEth 1D

HAZH£51 SOIRTR) Z700] A8t B9

(22 2 27t wHstA 2etest)

g
TYIF E YUY 2G| B YA
NR: ®AIRE] 2 % 01l dH @efe® $73: 97 - 103 me
RED 3 % 015t RsD: 2 % 015}
L e
HPLC: A% Al B2l BAIZY 2 % olu] -
= d
RED 3 % 015t
A FY $AUY 1] HPLC MO E A
<15 =7}
71 4¥% 33 X RTR 820 Ay g9 | ¥23F Wi .
() 2E @R 017, RAY WA A A+ S A EaR EEn B wiE e e e
=D e ' T E s =3 ™ =
(2) RTR: 3 7171 &
ol 5F 0l =2 A &
RTR A8 B A2 A3t A2

11) Application Form for Sakura Tablet: Mock-Up for the Manufacture Method, Specifications,
Columns of Drug Product (Sample Description) (PMDA)
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FA obD Mg XM= OIA

1. Mul2 £9d el abD At 29F (FDA)
0. 18

- B Ao HA2 AT T S A= FES] QbD A&l wE ook JNE AT FEjek AAL
A M AEStE WHe Aty fgelt.

- B drle AR dAE E7] fAdola, AFe] B A wet AlFel AHEske 2PS gE
g Aok
B3PI A Am AF: Al AHo g dvE ool ot
of o AlolA & W o= A A WHS HEste A 7Hssith

1.1. 8 89

- JZFRLD)S <AHZE Acetriptan 20 mg g AP JoFE /Mt FAHES 2oFsH o

-2 FAI A" FS JHEEr] 91 QbD WS o] &kt

- QTPP(AIF9 F2 53X AdhH)e FAEY 54 izt EA 7125 FA gz s7Ae
a2 FE st dAskaq.

- CQA (F& F42 5A)2 &AA vA F e AR -Fa48)S 7Ivte g A5t B aT
MM = CQAZE AA 2olv Ax &89 Wstel wel 9FS e = A3 LHEAY. &
FEY CQAE T, FFaELY, &=, Ealit=E Sl Aok

- Acetriptan-> 4873 ©]a1 BCS IIol| 3 3ghrt.

- 93l H7Hrisk assessment)= HEHAo] ¥ A 24 (high risk formulation)? &4 HFS 2Helsta
F2 Y dEs Ager] A FREAT. A s Bk 4 oldi=rt FdE olF Aol o
obgl=Aoll Wall &7 fls] AHlelEH A

- 7EA] AA 24 "ig A3 AA(DoE)E ARPEA T A HA DoET Acetriptan YAE EXE 9] T3}
b 3, MEFAEREL L, ARZAVIE A0 ¢fo] CQAC PAl= dFS &7 AFeln F WA
DoE+= %ﬂ, g o2 4bet a9 o]l CQAd PIXlE &S &7] SAgolth

- In-line NIR(Near infrared spectrophotometric) WHOZ ¥4 T ETFPT LS A3t o|F 2-&3
4% 29 49 s e AREEHJAT

- DoEE &3] F& FA F(CPP)E At - rollerstd, roller F=, A& = 7] (mill screen
orifice size).

3 1. Acetriptan 20 mg A AvHFF AL A
P A7 HA Az 7=

ot 4 N/A

T4 54 Bt N/A

A74A Ad Bt N/A
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H KN il _ R o K <] | ®o ! = _,oo (%) paAjossia Brug
I S T T R e e A P T e i g °
N | N X | < R o | KO X
N .. To | TO 10 ~ | %X o S~ R
T lop|gm| g ow | MEm| &P o | R0 S| Fo | W | 4| % o
= | 7o | o) | o | # | BR[| Mo | BT g = | Vo g &
ST = | o | o | | FE | Ho || N o S
m.. —i = % WM s JM o | " wmo = o ,_mya m_me = | % n_m_l N El
o — il < | B- et X —_ —_
MHELEJHHAyo%&.aﬁuxm%wqun_maﬂ&. ks §7
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W E(W| TR E|R|T|R|T| TR | V|8 N W= |V q 9 NI
i i —

H 2 W, 75 rpm)

k3|
=

]

=A

60

50
900 mL, USP &

40
ol

20 30
Time (min)
h
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1.24 =32 3%}3t

i)
i
2

2 tzere] Be)saa 54

LI “ACE'7} 7t dAe) 98 34
AzxHT A6970R

A& 71s 2011 4 11 €
& (mg) 20

A T (mg) 201.2

py o e
EERE] e

AF (mm) 8.02 - 8.05
7 (mm) 295 - 3.08
#9] (mm’) 150.02

B (kP) 74 - 101
&3 AR () 14 - 16

A At w2 A B

¥ Aol ti3te] 99.7 - 100.2

ND

FAEZ 2 (ACE12345) (%) 0.41 - 0.44
FAEE 3 (%) ND
FAEE 4 (%) ND
Hof v A FA=HE (%) 0.07 - 0.09

125 &4

3® 3. tx:oF AA 24

Lu%F, T4 v 95 3 2% (mg/A) EF (% w/w)

Acetriptan, NF FE 20.0 10
3=, NF A 64 - 86 32 - 43
n| A4 A E 2 22 (MCC), NF T A 72 - 92 36 - 46
AR 27 Ed 8 21U} EF(CCS), NF B3 A 2-10 1-5
2 lol2 kel 1|45, NF el A 2-6 1-3
93, NF fr&shAl, g9 1-10 05-5
T A TF 200 100

*

ZHop2 kvt o] F2 vl thehe] EDTA HA st =430

- 73 -




1.3. QTPP(Quality Target Product Profile)
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ofl 0
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o
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e UusP ti 19 = O
8 option 19t} USP <467> option 19 A3 1

HEZ AY Ny Ax F
7 o] CQA s
gutH oz FE e
A v AE A S
o2 CQAR AAHAY
=z - [e]

]
o] FAE Acetriptane
EA] ko m g QAo

k
ol

[o

T of mr |\
ot o —{ﬁ
o o> &2

o

2

2 g AN o |®

P

4.0 % o]3} X

o
e

=
(
)

oLl
O

%o —

i o o &2

o |0 w
o

o] CQAE AP et Az
3

A A AAE] = H A Fe

)
tlo
sy
X

o]

g
)
rﬁ
L
B
do

Y A Az 33 AAE CQA © A Brhsh ClokE AL A =95

A 33 i
%% 2zl F CQAE AEY £ 540z a0 Be 43e oo} i

14. & U9 NEd 27 BEFHFSAH A

=

141 €& W9 7Y

© Acetriptan®] 831%= F<2I(BCS Class II), &< 54 &4, ¥ pHS 71834 HE

M

E 6. Z17] T2 oA Acetriptand] &3% &<l
21 £ = (mg/mL)
Biorelevane FaSSGF 0.12
Biorelevane FaSSGF-V2 0.18
0.1 N HCl w/ 05 % SLS 0.075
0.1 N HCl w/ 1.0 % SLS 0.15
0.1 N HCl w/ 2.0 % SLS 0.3
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Drug Dissolved (%)

-= 0.5% wiv SLS
-+ 1.0% wiv SLS
—-2.0% wiv SLS

20 30 40 50 60
Time (min)

a9 2 zoe §5 F

(01 N HCl &< 900 mLel| 7] v+& SLSE F7Fstar USP A 2 Wl wet 75 rpmol A A1 F)

- 8% 27 10 % SLSE ¥R 1 N HCl &dolA, 75 rpm, HEH, 37 C, UV 282 nmolA 73

I

F 7. #x BE A7l #1001 AH&" Al Y2l eFF Acetriptan 20 mg ] AA =4

[e]

&3l dFE FE MY FAT 2A2 FAHE YAZPSD)E FAd
o [©)

AR FF Hj & A z4
mg/ 3 % w/v
Acetriptan TR 20.0 10.0
Wi 7y A5k
Fr343E, NF A 79.0 39.5
n 2P AEE Q2 (MCC), NF 237 79.0 39.5
Az »JtEd 8 23 EF(CCS), NF B3 A 10.0 5.0
2=, NF fr&shAl, g9 5.0 2.5
oy 7y dsoFF
2g|o} 2 4hut 1|45, NF e A 1.2 0.6
2=, NF fr&shAl, g9 5.8 2.9
T A% 200.0 100.0

- PK 23+ 9 33 3 89 A1
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g 240-

E = RLD

D200{ {& ~+ dgg 20 pm

‘E = +dgo 30 Hm

2 1607 ¥ oo, “*gg 45 Pm

s |l

- I

£ 1201 [

I -?‘

& 801/

o ]

g a0df ~_

E -: 7-.:%'_'_"71'
o )

a 0 — —

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (h)

% 3. A% PE 9F #100194 4L T PK 4

X 8. HZE PE A7 #100191A4 A& oF5shA 54

, . Lot #2 Lot #3 Lot #4 N/A
S B (dgo 20 um) | (deo 30 um) | (dgo 45 um) CED)
A SJoFE A XS 18 19 20 A6971R
AUC. (ng/mL h) 2154.0 2070.7 1814.6 2095.3
AUCy (ng/mL h) 1992.8 1910.6 1668.0 1934.5
Cinax (ng/mL) 208.55 191.07 158.69 195.89
Tmax (h) 2.0 2.5 3.0 2.5
tiy2 (h) 6.0 6.0 6.0 6.0
AlgeF/ ) 2k AUC. Hl 1.02 0.988 0.866 -
Al ek/ )z AUC), Hl 1.030 0.988 0.862 -
N/ NEF Crax Hl 1.065 0.975 0.810 -

- PK 23= dgo 30um v Z1ET 22 4% PSDAA tlx2eka §AME AUCY Chans EY
- Acetriptan AW &JekEo] &5 PKIEY EA oldlE 98, £EAE 21S FDAA AA|
A A 2 whet AP A= B2 wel FDA ARG AA A 3 o) w1z

57

H >{'E

Zdolq oS gdsh A9 1
- Ade stz vuds W, A o AdigeeREe] &5 2 AENHEFSA Aol &
& FE AL psDolE, YA BEol AT 3T V12 AERATEINES B3 B oA
olobE 24 el
< .
(=}
8
S = RLD
2 = dgg 20 M
o —dgg 30 HmM
= dgg 45 pm
0 10 20 30 40 50 60
Time (min)

9 4. Acetriptan A9 &% G (HxeF 2 3 7HA AA 24)
FAANE =71 AHE; 1.0 w/v % SLS E7} 0.1 N HCl 900 mL , USP &ZA18% Al 2 ¥, 75 rpm)

- 78 -




1107
1001 u——— -
907 B
£ 804
T 701
= B0
o .
g 50 = RLD
8 401 —“-dgg 20 ym
g 307 “+dgp 30 pm
o 207 = dgp 45 pm
101
0 T . T . T :
0 10 20 30 40 50 60
Time (min)

19 5. Acetriptan BA| 9] §F (xSt & 3 7HA AA =
(FDA A4l 27 24 1.0 w/v % SLS d7} 01 N HCl 900 mL , USP &% A&

62 1.0 % w/v SLS A7} &= ZAA 30 ¥

14 &E23E AL
T AEE HoFErh

"] = AUC; Ratio, medium with 1.0% wiv SLS

& Cmax Ratio, medium with 1.0% wiv SLS

—=— AUCo+ Ratio, medium with 2.0% wiv SLS

1.05 ~=— Cmax Ratio, medium with 2.0% wiv SLS ‘}

PK Parameter Ratio
o
©
9

0.75 T T T T T T T T T :
0 10 20 30 40 50 B0 70 80 S0 100
Drug Dissolved in 30 min (%)

2 6.30 B 83 A AUCo & (%) 2 Coax HIE (%)

21. gAY tFe 54

211 Yook

2111 584 54
=24 54 7% : Acetriptan 33
- A~ S I AARY A

dA FE I =S AA

PAE EEPSD) : FA Z71E dio 7.2 um, dso 12 um, dgo 20 um (HFLAFE A x0l
A G

3 7KA o2 2AF &4 13, 28, 33): 7] o2 &) 2 A3} 2 ©E, =3}

3 o] 7MF ket we e By

DMF Z1H A= Acetriptan 3% o tigh A5 Ef (XRPD % D

UV, 7144 74=) el A OJJ%P
Fe7E AH.

)

3
1 A 2 H, 75 rpm)

BAW +3 2345 o3

A= PSD)
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Drug
Product

Drug
Substance
5 _————

o el a0 ao

2-Theta-Scale

, MCC, f+3 3 A o] efF2] XRPD 23}

H
o
9
N
oX,
g

=4 - o 186 C (3 %)

pHel @& & §ali=r} vt o2 pHAXME dAS

3 9. Acetriptan (3 &)< &3l%=

& vl £3 = (mg/mL)
0.1 N HCl 0.015
pH 45 9+=9 0.015
pH 67 939 0.015
54 Acetriptan 3 2 F540] 913 HAF A HE % AU B8 S

/ =
-7 FEpdE dx: 9= (027 g/cc) B4 (039 g/cc), AA (055 g/cc)

I E% 295 Hausner A+ 1442 3 EA0] &L
- dEE SFAol Aer 9EY FoldyA 2 12 mJ/g

2112 384 54

FEAE ) BeE 2N, B8 FE, A AR 9H hEe d& 9. 5
TAE B LAY EEE YA EA DS ALsta, AA 24, Az 3 S SRS
AR &AM F 5~ 20 % EelEe BvFE, Ak 7tEEAAAM 5 % & #F
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3 10. Acetriptan (3 ) ¢t AlE (7FE =3)

4F 23 AE ww %

718 =3 v/ ) IAS FH
(w/w %) | RC1 | RC2 | RC3 | RC4

Aot S 99.4 ND | ND | ND | ND 33

x3} &

0.1 N HCl (&2, 14 ¥) 96.9 ND 2.3 1.1 ND N/A

0.1 N NaOH (22, 14 ¥) 97.3 ND 2.1 0.9 ND N/A

3 % HyOp (B2, 7 &) 86.7 ND 9.9 1.3 ND N/A

AT (A2, 14 %) 9.8 ND 1.9 1.2 ND N/A

3244 (ICH QIB option 1) 90.6 ND 7.5 2.1 ND N/A

g (60 C, 24 A7h 93.4 ND 5.2 ND 15 N/A

A FH

S (NE" €7],9 % RH, 25 C, 7 ¥) 99.4 ND 0.1 0.1 ND | ®H3} gl

S 2 d (EE €7, 90 % RH, 40 C, 7 %) 99.9 ND 0.1 0.1 ND | #H3} gl

&S5 2 F (hEE 87,90 % RH, 60 C, 7 Q) 95.9 ND 2.7 0.2 14 | W3 gl

32t A (ICH Q1B option 1) 95.5 ND 3.2 14 ND | #¥3} §ls

AL 60 C, 7 Q) 95.8 ND 4.1 ND 09 | W3 g

AL (105 T, 96 A7) 82.5 ND 3.9 ND | 137 | ¥3 §l&

NAA 7FEAE (B4 2 &3 99.2 ND 0.1 0.1 ND | ¥3} gl&

_Tj,]
- Acetriptan< 14E, UV, k3t 23004
2113 A= 54
Eul A4 Log P 355 (25 C, pH 6.8)

Caco-2 £3%: 34 x 10°%em/s (FHE 7]F E23 Metoprolol Bt} ), ¥& EHE

BCS SF: class 2 (42 &3/ E35)

2114 479 98 B}

- U8 98l Hrle dEYoFEe 72t SAo] AlYekE CQA mH F e
- 98 B Aol 3 7 3 F M BaAd aoF 7R gt

AN E A =,

- DAPEI 24 BR), AND (G
e AEe APolt, F7b 241 LY FE 99
=
[e)

dst AJoid fEg =9 A" S
N = o
=

8 Bk g A A, 99
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2.1.2 H7}A

Acetriptandl AFS-E H7/MAE dix

2121 A7A A AL

- g G e

kA= 5] oFFH

fw 30

stoh AAE 25 C, 60 % RH 2 40 C, 75 % RHeIA 1 /1€
Al, e, A 5o 712 A

Y=
= ¥

g 584 AgelA

E 14 WA AR (FA

ool

A6

compaction, RC)& AHE-3t= 7187 F59] 8|7 AFdE

HA7HA, A7k 284
7FEoz .

3% (roller

o]dfisl=r] £33l s3I oA
o] &ll(mechanistic understanding), & 3f
. Ay AP ZErFoF oJsE

FH7HA] &5 (commercial grade)S

xo}

o

°o] A

E4E TF (w/w %) 23 FE (ww %)
FRLEFsE/F8E 1:1) 99.8 ND
FR}FTFE/FH8E 1:1) 99.6 ND
N AZAEZ QL AMCQ)/FAE (1:1) 98.4 ND
Aibrazds/F48 1:1) 99.3 ND
TUE/FEE 1:1) 101.1 ND
Aostdi/F4% (1:1) 100.5 ND
AR 272 W 2 AYEF(CSS)/F4E (1: 1) 99.7 ND
AZAFHE/FAE (1 : 1) 99.3 ND
ARSYZAGEF/FAHE 1: 1) 98.8 ND
/348 (1:1) 99.5 ND
ZHol2 4 alE /T8 (10 1) 95.1 AD1: 44 %
* 271: 40 C, 75 % RH, 7§29 &7, 1 <L

CEBA T FAEAEY &4 e i FAES B Eeee HHEA g5
- 2golEA Y| g EFES By 21 40 C, 75 % RHOl 9GS wol FAE &ako] ¢ ¥

A YebE. 2B o2 4 Y] F-acetriptan F7HE A= (AD1)o] AEHATY] WE o= F1E.
- e} 2 A Lol Al FE A FFES FEA Y] A8 BHu o gokdt HUMA-YR5 o oE

Td=E F7F 3PS & (HEFd A" AR ). AE £Ee
AlH L

O geREE WS SUA A

o ok

=~ -

RHoIA 1 7§€ &<k 7HEd 87]

kil

2w

27

=

o=

EE A7HAE 3,

APt EELS 25 C,60 % RH 2 40 C, 75 %

Joll A Bsgh (3E 15)
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H O

qdF (w/w %) 23] AHE (w/w %)

99.4 ND

=] 7]. ;q]

99.2 ND

AL ZE H7HA

99.8 ND

A ) &

EE H7H

99.9 ND

99.3 ND

= HIHA

99.6 ND

R,

¥ 16. F7HA

il

=z = p=
ST, o

]:l
=

oﬂ/ﬂ ZH ok 2 v v 5
25 g
“(Roller compaction)ol &4 3t

A Aol A AL
(impurity method)©.Z AD1 =74

2l

"2 =

Ay

&7, 1 M4

=09

=l %2‘1

2
o

= 1=
FAE

o Pl

ok

U o 1
i g 2

Hoox
o o

>~
=

oo
fru
oy o
ro
ok
o

2
o
>

A7 A

)

¥F R 7187 A A

ANDA 123456, ANDA 456123

Al
it | oft
ozi -
m il

3}
A

42 2 9 22 (MCC)

ANDA 123456, ANDA 456123

A2 27k2W 2 2~ (CSS)

ANDA 123456

g3

ANDA 123456

ZHot2 4 | 5

mlolo|e| >

ANDA 123456, ANDA 456123

=1

. u]ﬁx%xﬂ 229 /\(MCC) =]
o} 1z IAF AA FI
freidol Al okE
A o4l ol
SIS E:
melamine©] &x)|3}%]

(Roller compaction)ol] Ty

Grade A01 (¥HFA A)S

Jo
oft
4
o
i

448 §EY/H9492 B,

4y o oX

o o

flo

(

d

ot

wo o

(v

2

)

Wi
=

el

>~

-

5

dso 70 - 100 ym, A AR A E
7453k

-

ot 2

4=

.

1 O
B U

E""‘EL
o TSE/BSECl W@ A@FAL A5 (HAA). 42 T4
ANDA 1234567 ANDA 456123°]

=

o] 80 %E A, F548/EH A0l
Az e, =3v], H3 dx 9 t}ekdt
Z 9 F A zq7}Xﬂ°ﬂ EHSHHL oFel AA=
2(MCC) dso 80 - 140 pm.

HH

A==

melamine ¥} aldehydeeo] TEAR

AgE A

[ AAAERZ Q2 MCC)9 EF3te] AEH

ol

i

[e3]

S
A=
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- M ARAEZQS (MCC)' Z1E}H (Direct compression)Z} & ¥4

£ 234

AA &= AF2% O] ﬁi
’\]01] tﬂfﬂ%r/}"’ dHA 3 3t
A= o 7‘4@. g FEd/EEAdS Bl 7187 F5 ANDA 12

<AHZ Grade B02 (354 B

: ii*?}ﬁ'@i*b} F (CCS): Acetriptan® BCS II ¢fEol2g Ao &ES HWE Xol7]

—~

roller compaction)®l &3] /\]'%5]

E3o] MCCE FAE dgoorzy Egzxog A3 v FFsicty Ruw vf A9
BeAgo] BAA e MCCE A% Adoln dAxo] glomz gz
oml, MCCe BE 570l 9Ht 340l 7Ved A obd. fusstEs &%

()J

234567 ANDA 456123¢]|

me
r>~
)
USL‘

Nt

A

3

&3 Fa7F 48, vﬂvoﬂxﬂﬂ CCse= FHACl e B HE: A 4 799 4 - gulj74A] w=
71] 343t Grade C03 (&3

- "E37: "gas
o e
st FEA|Z A9

7 ol

AE WA, R B9 AFx§ W3 2Hol2vl Y| F-acetriptan 28-S

o245 4S =Y 7 UEF H7HSE Grade D04 (F5 4+ D)7F A= E.

- 2E o2 Ant oY F: A 7P B3] AFEEH
e}
&

vz 9 By frgoey

22 A G F

221 AF gt

4 o) Aeg.
FESA/BUAR ALY WE HY AxE D3 G AN 7]
©

e A2, Acetriptany} WES-3te] FIHAAZE o] Al
a

AHEE. &R 208 Grade E05 (&F 4 E)7} AgH.

2211 A A WEe dist 7] sl s Hrt

- B A AE

stell fla 247) HI1H.

- X172 AY AA Azl U 7] ¢

FHo] ¥9Hx gglonz wWHH 2} AY YA o Azl YyHE 7}

ol

1 94 B Agtoln, I 18 H7F ZAE A A&

x Ay AA W 2 7] s H7}
A8 GF AP HAA WF
CQA AA= EX(PSD) | MCC/HF HIE | CCS £F | &3 £F | 2 olzuladlg £F

sl

21919

AZFE | FAGE -
=4 cQA 7 =4
e
IAS e g?ﬁ%}g I 13 A%
PR
28 NE

- 86 -




Gl R O LS I U e = R - ey G
o K= o 0 B | B =o
2P usE |w |Bx |® |w |BE B |<_| |EZ
Ho N mm o on T ﬂT uw N | (e o N
L ik TW N of | ) K
° al| ] &o i ™ Ny " KK e % s | Mo
Moo |2 (B e (P |~ |FE (T |®T || ®T
n 5 qr.: 0 e n o o R Bo %o O To
0| o | =y o) = go W | T o T — | T | N
= 4 | Bl o (R | | RR|® R
0 — ) 10 J X s
L R - KN - 3 < ey wﬂn w?i
wn | Mg R T I RCH K - O o I R
W [ Ble BT M < ® | mT | e
oo | e B L IR S g P = Toln|®s
o ¥ Mm - 80— | F E ] mi = | E " MO W | zo 7.
Ty o o 7O T X ° B & | nf o o Tl o
p— \_l 0° Lt - \umo ‘_ﬂmu = — O#E = fe) Lt ﬂ o ~
k) ‘.Lﬁ 3 go E‘._ ol oR o — .anE i 0% oY X OLO
Ry T | X ﬂw o w%_ 2 —_ m_u mo g — ) W o W 3
Mﬁ_ X 5 Wﬂ Nlo % - E Bo M uwo o] Bo | o ) Mo W = M_.M_ Ml o
oy B of- N %o ‘Dl T o] | = O Tox ) m o o8 mm_m x° o °
o mo _ ™ o |2 R " oy H&oﬂl T < ok iz
ol = Mo H 3K KON o~ X —~ o | T o8
W [Pl |5 |< T TR e L ol i) o)
0 — _ " .
AN LA R T A IS AP Sl A RS T
I BT TR S I E e e B R e e L
T T 8= TIHET || LB | B [ LF (TR
W 2R FT G o B E T el L
o o 7o = | o Mok o | b MM e | e <) o | i — T
o 23 e B o X
oF o o = o \Ul & ) J) o H oR e o | o] po ) =3 i e ) w 7o
O k| x| O W IH { PR " o | o Mo |
O dTIgR|oR [dd| G M| S| WE|FTD o |NT | T F| e
=T o | S| SN | OMel|OoF || KRR B AR || N
0 0 0 0
3 wo e wo e ol | B
3! < R < 3! < )7 <
wo | oo | A ® |7 |q A o |wo|de| " |o|ne| M| T
B o| W | do | m (%R |%R| o T |%R (R do |5 [%R|do | TP
i i g < o
F o i ap W = o
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2212 A3

7]

=
<

2 BCS class 1T 3}

1 acetriptan 32

ol Eol,

=
[€)

& Az 7}

(dso) el A

W. Huang, S. Lee and L. X. Yu,

| in silico =9

9|

71 9

o thzeF Abol 9] Chax®t AUC H|
Mechanistic Approaches to Pretending Oral Drug Absorption. The AAPS Journal, 2009, 11(2):

217-224) A& HE 7]FL Cuu®t AUC HIE0] 09 ~ 111 92 Y}

o}
=

o m

[e]
=

Al @A F

el

3H] dsel

qu-~ 30 ym o]

43

200 pm 919 dsoll hek =9

100
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LR et = Cmax Ratio

1.0 ~ AUC,. Ratio
0.9
0.8
0.71
0.6
0.5
0.4
0.3
0.2
0.1

0.0

Test/ RLD Ratio

1 10 100 1000
Drug Substance Mean Particle Size (ds, pm)

Y 9. FAET xoke] GAE FEo| BE B9 PK P

b

o

;g =)

Al

C 2edY ARE o 4 A9 e YAEEEE HQ AnelE wjAst AY AL 9l
= A,

AFsHE AT AT duooks dA=EE A7) sl =7] PK A7l AFSS ARt
e E214 /s FHE B7HE (F 19). do 2 ARG F dA=EEE A

z} x
H
AHE-E. Acetriptan doo 10, 20, 30, 45 um+= Z+ZF dso 6, 12, 24, 39 pumoll o-3-3-

rr

o

319 AE A s AHEE AR FE A

2938 44 tolg 34 Lot #1 | Lot #2 | Lot #3 | Lot #4
doo (um) - 10 20 30 45
dso (um) - 6 12 2 39
dip (um) - 3.6 72 | 144 | 334
Ma AR (g/c0) - 026 | 027 | 028 | 029
9 2% (g/cc) - 0.41 039 | 039 0.38

ffc < 3.5 poor flow
O X J]1i= A}l . . i
ngoow fL;cti(;rT coefficient, ffc)6 355.0<<ff(fffc<<5 %(r)n z;g;zalﬂi)lsvw 288 295 317 321
ffc > 8.0 excellent flow

B} A # (compressibility index) (%)’ < 15 good flow 36.6 30.8 28.2 23.7
Hausner H]’ < 1.25 fair flow 1.58 1.44 1.39 1.31
powder rheometerE 7} &4k 5 < SE < 10 moderate cohesion
E4 A (m)/g)’ SE > 10 high cohesion 13 12 10 85

® M. P. Mullarney and N. Leyva, Modeling Pharmaceutical Powder-Flow Performance Using Particle-Size
Distribution Data, Pharmaceutical Technology, 2009, 33(3): 126-134.

7 USP <1174> Powder Flow 3%

P EEA stel=Eele gE.
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2213 34 AR

+do©] 10 - 45 um Y W acetriptand &0l ol fFrEdo]l HolAe AFL %= W ds
ofekFo] FYsA Fe T AA FAU FFo AU AL F UL Acetriptand 54 0] HolA
B2 ugd AA= el wrbestal, izt B3t ¢ (10 %)= AA.
Z7190E AeY AHS. EFF YA FUNEFZAAE 6 % ol dolAx, A FEFFIAH FHEFHAA=
2 ool & APl Heye AdsA e Aoz Ad
4 FHHPS A 23 A7 (forced degradation study) 23 YF|fFo] ¥ 2o ol =&
T 3ol Aefgt. A4S st {18 E AHES 524 FHH EZE A9 Roller compactions ©]-8-3F
A2 AgHe BT FEo A5Ed RHAV 1gelA HE BES FA4sH THA F gA
A Fgo] Hol FAHE dAe EE AL F 5. AHe A7) ExY F5AHe £Es] FA
FFrdEs =Y F U
o] ghA| e kF A Eol| roller compactions ©]-&3F 12 HHPWHE AdH.

2214 A M A3 #1

L HYRRA

¥ (univariate method)< & Apolo] gz AEo] RIS FF 7lesht ple] oS35

_7
2]
ZoluZ o g5 A o] X} (multivariate statzstzcal design, DOE)°] F2 AMgEHY ZHie As2 &7
ZZaPgo g HIIEE
Screening DOEZ Z7] 98] 24 FH7F A Fld FH sl CIRES ¢ o ¥ IR 2 £ F
a )
(o]

characterization DOEZ 8 QIx} Alo]o] #}35 2}
o] 7o31x] gl 7}e. Adjusted modelo A= 3]H EdojA] FEFS Heldt ¥ HH
o] 7ot - 2 2GS AXFSL7] 9] response surface DOEZ} HgEofoF g &
FOSIR] G 7‘“’-?* adjusted model 2 unadjusted model©] FAFE FHOZ oy H. wEx]EIO =,

[e) v
Z3E F¢ =

= 37 =
el FE

& My
F{m

verification DOE+

2F7 4 (robustness) =

2-level factorml DOE®] &4 o]

FHH AzEYolH FHY + Y Fo dxpe] ¥HE FHA HA 29

5 o
PG 7 U

Randomization, blocking, 22|37 replication& AT TIxFle] Qlo] Al 7FR] 7]E #F. Randomizing

& gozx 2dd £ gle A A3 IE

A2 v]s=3F 2F(block) 22 3

o° 9o
= ) =20
units B g3l blockingS A= HTE =9 A7+ A9 FJJEE F9. ReplicationS 7 HY
h Y

LAIE S8l 4

518 854
o= #¥ 4

DOE documentation <o) E-2o] HQ3lc}H ICH Points to Consider

| 2 dx]oA&= 2zZF DOES] ANOVA

@Golke A ZE 2E DOE datad] ANOVA ZA#7F Q

Qloji} Az} o]p] glojol S}, signal to noise ratioE ARl BHE T U
A. (ICH Quality

m[m
)
N
%

Implementation Working Group Points to Consider (R2). December 6, 2011)

AR RS 1
-3 RA A AT
= 37k 7 ouA A
7he gl mAlE &
o zAsF 7]7)

714 ERl wigt wgrol oigh 3l LJ% Hrbske W 1S5

X 9rYgE AT EX, MCC/HF HIE, 9AloekE CQAdel BaiAlel d&

TAAE AP T 29 #H 2H lo} vt Bart AEFe FEolu AR
AT AF MY A AP ARFEZ FYE (1.0 kg, 5000 units). 3% 20

6&:

%
2 o] ARH U5,
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320 A Y Ao AFEE Az ZAE 2 FAH HS
TA A Az |
g == . 4 gt V-blender
Z_0}zF &3} LA ul B 3237
g5 TR 34 % 2 3 o 250 revolutions for blending (10 min at 25 rpm)
Alexanderwerk WP120 with 25 mm roller width and 120 mm
roller diameter
o Roller surface: Knurled
o Roller pressure: 50 bar
42 Fg 2 B FA o Roller gap: 2 mm
o Roller speed: 8 rpm
o Mill speed: 60 rpm
o Coarse screen orifice size: 2.0 mm
o Mill screen orifice size: 1.0 mm
4 qt V-blender
HAF =% 2 29 34 0 100 revolutions for granule and talc blending (4 min at 25 rpm)
o 75 revolutions for lubrication (3 min at 25 rpm)
16-station rotary press (2 stations used)
o 8 mm standard round concave tools
gy 4 o Press speed: 20 rpm
o Compression force: 5-15 kN
o Pre-compression force: 1 kN

Ay A AT #12 MCC/ 79 vlET B3lAlE Fsta, 1 WgEe] A3 odE YAE x| 3
2 FEA dolut Ao BHY.

CBAAERAEERAUER)E U9 HPoR AAHAD 1~ 5 % W9 deld A7E. o WIlE
o oFFH7IAIF(RC Rowe, PJ Sheskey, ME Quinn. Handbook of Pharmaceutical Excipients, 6"
Edition. Grayslake, IL: RPS Publishing, 2009)e| 4] At Wojolr tjxek AP vt 5

. MCC/° T HEL VE 4F FAHE ol &3t FUtE 7| 7F FE5(ANDA 123456, ANDA 456123)<

: ZﬂLﬂ"/H“ «l e dx ZAH, 5, A FAE 7IFeE 10 %= 1gsta, J3 3y 4
9] 1] 4%3 d3= 25 %8 1. 29 FHE 2EotEiavlee 1 %82 1. Bt 2 op24t
AR, 4%%%‘%7}211@01]/‘1 A 8ol sty tixek AP v 5 FFAE AL
o 53 XM] EA(200.0 mg) S 9E
¥ 21004 AFE HE L AnE eoF HolMEY ¥ tYgd dFH oz el compression profileS
AR, o] & o] &3 Fal/EE AP AP JAE &

21 WF #EE FEAYG FAE dAE AFE 9 23 full factorial DoE

FF

A=k Ay W =
Al & -1 0 +1
A | FAE YA (PSD) (deo, um) 10 20 30
B | Ba&lAl (%) 1 3 5
C | MCC/H% EFEAA MCC HIE (%) 333 50.0 66.7

- 90 -




H}-8-(Responses) Z # (Goal) 38 715 ¥ $(Acceptable Ranges)
Y1 30 ¥ §EEF (%) (Bx 120 kPY o) o 5} > 80 %
Y, Bl A (B) (AE 120 kPY ) 2 8} <5
Y3 A FF FLA (% RSD) % RSD #2435} < 5%
Y4 g (w/w %) 100 w/w % 2% 95.0 ~ 105.0 w/w %
Ys THdE FEFFAT (ffo) o 5} > 6
Y A A% @ 5 kN (kP) o 5} > 5.0 kP
Y7 A4 A= @ 10 kN (kP) 2 v 3} > 9.0 kP
Ys A7 A= @ 15 kN (kP) i 3t > 12.0 kP
Yo ttEE @ 5 kN (%) 38} < 1.0 %
Yo ntEE @ 10 kN (%) 43} <10 %
Yn &% @ 15 kN (%) # 28} < 1.0 %
Yo A O 53 oA W RAE 02 % 019
(G 7N€g ##, 40 C, 75 % RH) 2 oo Uﬂlo% o5
- A= 120 kP (11.0 - 13.0 kP H9]) 2= A9 Si=E A7 2 U w2 A=AM= &2

A7 S AR Atg .
* Roller compaction #4 A& £T EFE(Ye)Y FEFFAT(flow function coefficient, ffc)= ring
shear testerE ©]-&3te] S4. £ Ad 542 otdieh o] S H.
ffc < 3.5 poor
3.5 < ffc < 5.0 marginal
5.0 < ffc < 8.0 good
8.0 < ffc excellent
- X 222 &E(Y1),dF TLE(Ys), TEEHE FEETAT(Ys), 10 kN2 89S o BA FE(Yr)
o thgk 4% A
& 22 UiF AE R4 2 SR QAR 7 A
A} AY w3 H}-8-(Responses)
Hj) X] A: FAE B: 254 C: MCC/H9 | Y 30 B Ys: Yo ffe Y7 A A
s | A= psD | . 27V EFEAA $£EE | ¥FTLHY | A% @10
(doo, um) | T ) | mcc wg (%) (%) (% RSD) & kN (kP)
1 30 1 66.7 76.0 3.8 7.56 12.5
2 30 5 66.7 84.0 4.0 7.25 13.2
3 20 3 50.0 91.0 4.0 6.62 10.6
4 20 3 50.0 89.4 3.9 6.66 10.9
5 30 1 33.3 77.0 29 8.46 8.3
6 10 5 66.7 99.0 5.1 4.77 129
7 10 1 66.7 99.0 5.0 4.97 13.5
8 20 3 50.0 92.0 41 6.46 11.3
9 30 5 33.3 86.0 3.2 8.46 8.6
10 10 1 33.3 99.5 41 6.16 9.1
11 10 5 33.3 98.7 4.0 6.09 9.1
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A €€ T8 AA (@30 &)
- 2716l FDA WHoR 8249 44 EE bacheld A53n dzdd 4448 85 F4 (0 2
W >9 % &) Y. olF A WHoE AAP14 FE Fx)F 235 & 2290 4. DoEd
FA-o] Z3Ho] UYeEF adjusted modelS o] &3] ZE FF FJALS % ® 230
ANOVA 23} 4.
F 23 FE AHE 93 adjusted modelo] i ANOVA A
= Square ¥ | df* B square Fk F %t p ¥ comments
Model 742.19 3 247.40 242.94 < 0.0001 Significant
A_I;gg ‘%—dgj,:} ;jj; 669.78 1 669.78 657.72 < 0.0001
B-EalAl 53 (%) | 3281 1 32.81 3221 0.0013 Significant
AB-F 5 A& 39.61 1 39.61 38.89 0.0008
Curvature 1.77 1 1.77 1.74 0.2358 Not Significant
Residual 6.11 6 1.02 - - -
Lack of Fit 2.67 4 0.67 0.39 0.8090 Significant
Pure Error 3.44 2 1.72 - - -
Total 750.07 10 - - -
* df: A%
- 3 239AMAHE, TE FYFS &30 TRIAAE LA gorz BE A factorial model Al
}one (FAA =)
- Half-normal plot (L ¥ 10)Z} unadjusted model®] ANOVA Z3} (£ 24)d XA H HA &= T8
AAE #gshs A2 ARIEYSF A= £2), B(edlAl &), AB (A, B F228) A 7HA4.
# 24. Unadjusted model°] th3 ANOVA 2}
= Square ¥ | df ¥ square Fk F 3 p #& comments
Model 742.19 3 247.40 219.84 < 0.0001 Significant
A- :gg l?d%l] iﬁ 669.78 1 669.78 595.19 < 0.0001
B-EajA 4% (%) | 3281 1 32.81 29.15 0.0010 Significant
AB-3 528 39.61 1 39.61 35.19 0.0006
Residual 7.88 7 1.13 - - -
Lack of Fit 4.44 5 0.89 0.52 0.7618 Not Significant
Pure Error 3.44 2 1.72 - - -
Total 750.07 10 - - - -
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Dissolution at 30 min (%) [
|
. . 95 — II
Shapiro-Wilk Test ] | ,
W-value = 0.926 ] .'I
p-value = 0.572 £90 |
=] 3 |
= |
A: DS PSD (dgo, UmM) Se0d | B a8
B: Disintegrant (%) e |
C: % MCC in MCC/Lactose 274 | Bg
Combination E 5 +
. = I
A Error Estimates 2 50+ =
B Positive Effects Iy +
B Negative Effects 8 3 m
203 4
104 4
08 e
T T T T T
0.00 4.58 9.15 13.73 18.30

|Standardized Effect|

29 10. 30 3t &FE Ao AA WE Aol gk half-normal plot (BA F% 12.0 kP)

LY 11e QRIGE A=
JFE YAERII ALFE $FEES P23, AV BoHASE S5} F71F. URGE
YAER LI} F52 BolA FFo] Salm) & 4B F

Dissolution at 30 min (%)

I99.5 50
76.0
£
A: DS PSD (dgp, pm) =
B: Disintegrant (%) %
Actual Factor: E
C: % MCC in MCC/Lactose a
Combination = 50.0 o
10 15 20 25 30
A: DS PSD (dgo, pm)
O 11 QR GE JALE BE HaA gFo] 30 B £E5E0 vXe 9F (FA X 120 kP)
A 3l XY FL& AR
- BEAl ol sl AAl BaEe] e BAASE fFod A BE w7 4 & W A&SH
e,
A FFY T8 A
BE XM HAE A} (983 - 1012 %)E o™ 71F 74 (95.0 - 1050 % w/w)ol A3}
R, 83 dFE 7A= dAs s
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AA FF FLA (% RSD)Y F2 9A

CAFTIAd IE FFS Fas AU} ofd Ao Z F4¥. Half-normal plot (¥ 12)o]A Heolx
A FEFddAd FFS 7A= F8AAE A (FEYUF AT £X)9F C (MCC/H3 EFENA
% MCC H&) T 7}A <.
Content Uniformity (% RSD)
Shapiro-Wilk Test 5 =,
W-value = 0.821 J
p-value = 0.119 £ 903
A DS PSD (dgg, pm) g au-g B
B: Disintegrant (%) o
C: % MCC in MCC/Lactose = 72
Combination E
A Ermor Estimates E 50 -
B Positive Effects p
B Negative Effects T 304
20 —
10
0=
T T T T T
0.00 027 0.54 0.81 1.07

|Standardized Effect|

a9 12. A FFT L (% RSDYo| F&FS F+= AAE gt half-normal plot
a9 132 9B YF AALE BE MCC/FF EF=oA MCC %7 BA dFadLddel vA= 9F
S BelE YAERII ADSFE FFTAHS ZASE WE, MCC %7t F/185% FFTAAE
S/ A4 Qe AR A9 MCCE 78 94 FIRE FE90 £ RoliY Aoz FE
I5_1 S
29 E
=]
&
A: DS PSD (dgg, um) ‘;
C: % MCC in MCC/Lactose 2
Combination G
3
Actual Factor: g
B: Disintegrant (%) = =
£ 4186
O
5]
=
=333
O 15 20
A: DS PSD (dgo, um)
a9 13 ¥R gF dAE BE MCC/F3 EF=°lA MCC %7t BA FFad Lol A= I9F
ELEPE 4549 3o AR
A-942 FA (Pre-roller compaction)? && FGo| Ao £ EFE9 54 (ffc)2 ring shear tester
g Agsld 24, 9% Uol Hol% PREFES FEA JFS AT A A (AR A=
X)) C (MCC/Hd EFENA % MCC) F 7HAolm F 1A e 17 150 v, B2
EFE FEAde dRoEe YALREI A-FE VI, MCC %7 #adss S7heh
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flow function coefficient (ffc)

Shapiro-Wilk Test
W-value = 0.960
p-value = 0.805

A: DS PSD (dgg, pm)

B: Disintegrant (%)

C: % MCC in MCC/Lactose
Combination

A Error Estimates
B Positive Effects
B Negative Effects

Half-Normal % Prabability

A A= T8 A

a9 16. B S 10 kNoj A

B

T | T | | T | T T
0.00 0.30 061 091 1.22 152 1.83 213 244
|Standardized Effect]|

aY 14 B8 EFEY Aol TS F= AAEC tig half-normal plot
Is' 46 5 66.7 flow function coefficient (fic)
477 E
£
8 584
A: DS PSD (dgg, pm) @
C: % MCC in MCCl/Lactose g
Combination
3 50.0
Actual Factor: 8
B: Disintegrant (%) = 3.0 =
E 416
Q
[}
=
® 333
o 10 15 20 25 30
A DS PSD (dgg, pm)
a9 15 FAE dAE 23X MCC/ i EF=clA MCC %7t w2 ER=2] fred(ffol wx=

16 10 kNo. &2 ElA3gS wf AA)

- DOE®] Z} batchellA 5, 10, 15 kN¢| doz elgd. 19
o 9F WA= FLF A= C (MCC/HF EF=oIM % MCOYS Holg. Aaelle et
&A% 5 kN, 15 kN2 B s ojx g 3. 29 17914 = MCC %7} Eobd4= AA|
= 37hke AE B9
Hardness @10 kN (kP) i
f
Shapiro-Wilk Test 95 f =1
Woval =00.914 =
p-valus = 0.465 %’ 90 3 /
A: DS PSD (dea, pm} 2 g0 3 f‘
B: Disintegrant (%) ; *
C: % MCC in MCC/Lactose S 0= /
Combination E =
2 50 a/
A Error Estimates = =
M Positive Effects I 30 #'
m Megative Effects 20 ad
10
0f &
T T T T T
0.00 1.06 213 3.19 4.25

|Standardized Effect|

BA AEel dFS F= dAEC] 3 half-normal plot

3
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Hardness @10 kN (kP) 14.0—
C: % MCC in MCC/Lactose & 13.0
Combination ,_x_,
< 12.0
Actual Factors: =
A: DS PSD (dgg, pm) = 20 11.04 -
B: Disintegrant (%) = 3.0 @ -
e Design Points g 10.0
£ 9.0
8.0+

T T T T T
33.3 416 50.0 58.4 66.7

C: % MCC in MCC/Lactose Combination

a¥ 17. MCC/ % EFEo14 MCC %7 BFE S 10 kNl A &) BA] Axol mA& 43

<]

™

AA wEE (friability)e] F8 Az
©510, 15 kN 02 BHge RE s 44 vhem (A% 50 - 120 kPe) BANA) 4 £2 < 02 %)
2 ngon, d7®E A 7Y wEEsE vERd EAMoR fod JE 98 YERA 23

AA TR (ZHAE)Y T8 AR
- BE WA= 40 C, 75 % RHO| 7l8-H 87104 3 /iY Bt 8 A & f@ FAHo g BA,
alE ACE 12345 WA 78 E¢E 28 & ETES 474 05,02, 1.0 %= 3
o frejHoz JFS v wFPHETFE S

u:g_,l
ol
oL
38
oo
M
=
P> F
ta

A AT A #1 &F

- Acetriptan AT FEE ZA &=, FEFTLIH, v THE G FFE F= T4 AAE A8
2 QAEAME §EFE] FFHAR FA FHT LAY EFE 58 A JFS 93
- R AR Al g d5odE YA BE JaAEdte] FA §EEC 4TS & d5StFE
Ao FaFe] AR

AR} A7} 252 Lawo I 2
H ol

- MCC/3 239 MCC %= &% 3 d gsFe == olx9l
MCC %7} Eo}d48 A A5 EolAAT EJE G547 FFTd4l Fad 547 4%

of #¥S w37 H5ted 50 % MCC MCC : frd =1:1

- ATE EE WS 8 4] fle Aoz yEstr] "2l full factorial DOES *}%o}‘ﬁo‘ﬂ W
HH e HAHAE HHSA = F7F A7 BE s s s A3 WS A7) #18] DoE
Edo] AMgH. 17 182 EE ¥FE9 overlay plotS Ho&

Overlay Plot

A DS PSD (dgo, pm) 5.00 —
B: Disintegrant (%)
Actual Factor: = 4.00 —
C: % MCC in MCC/Lactose =
Combination = 50.0 ‘g
& 3.00 — [a ]
a) Powder blend flowability (ffic): 6.00 2
b) Dissolution at 30 min (%): 80.0% @
a
o A
1.00 |

10 13 17 20 23 27 30
A DS PSD (dgg, Um)

All responses met the predefined criteria. |
Gray Zone: || One or more responses failed to meet the predefined criteria__ |

719 18. Overlay plot - Acetriptan A|#| W3lo] w2 W& &3}
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}
A=} —27_7]% gA3Farz; dyy 20, 30, 45 um (= dso 12, 24, 39

(14 = 2x).

|

3t7] 98l 5 % CCS7} A,j%i . o] &Fo SFHAZ s A5 %F deod 14 - 30 um.
3
[

o
=
14 pm U]‘?_-O/] doo FEdol FA Lol FFTd
5

=
in vivo 7|5l st <k

- AR N AT #19 2EOEAM £ 259 o] iR Ay HUHA FFe] AAHor AAEHUS. 2

Iy FEshAl/ a8 =

A AL AF #2204 ATFE.

3£ 25. Acetriptan 20 mg AUl JF AA =4 (FHA)

LB GFE Hj 3H &3 Z74
mg/ % % w/v
Acetriptan FE 20.0 10.0
uF By dsekE
F353tE, NF 237 79.0 39.5
AR A EZ @ ~(MCC), NF T3 A 79.0 39.5
Az 2gt2d 2 2 EF(CCS), NF Baj A 10.0 5.0
2=, NF fr&shA], g9 5.0 2.5
o7 By dsFF
2g|o}24ut 1|45, NF g A 2.0 1.0°
&5, NF fraatAl, A 5.0 25
FAY 200.0 100.0

=AY N AT #2004 AT

2215 A M A7 #2

AR AL AT e E

acetriptan?} F7HYIAES
o] A4 IS ARFW

ol

ol By kA FFel ARHeE FARAW, Zejotz vt Fe
TP 112 3% 32, Q79 REE 93 Yo 2elol2niadg
92 ZFatel 2HotzantIFS GBI S AEA FAtE 4.

- AR T AT #1014 A 9]y Ao LEjot2 v avlge] dE2 1.0 %ellen, FEF
(Handbook of Pharmaceuticals)oll Al AIdh= HA $F2 025 %°]EZ 03 ~ 09 % B ZEHol=4t

navlEs A7 F A
e " gEHS x3

X 26904 A4E EEE

T e DoEE T3l F 9¥ AW F53A/&SA FFel 35 %E FA

g}

=
TR WS 2o,

# 26 9¥ HYHE 2HofEvtalgd DA e DoE

===
Ax: AY A3 = R
A | ZHot2 A E (%) 0.3 0.6 0.9
B |23 (%) 32 2.9 2.6
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34 7} W4l (Acceptable

18- (Responses) £ ¥ (Goal)
Ranges)
W Eg HO Fo] Ye
A7 A A} A A
_ A picking # | xWol &o] YW picking &
2 AA B2 P | pes = | el pickng
sticking 43} sticking &4 o] gl
Y3 EFG St 10 kNolA o] A v &H 43} < 150 N
Y, A B= (BF8 < 10 kN) )3} > 9.0 kP
Ys | 30 B F 835 (%) (A A= 12,0 kP) 2o 3} > 80.0 %
Y A FFdLA (% RSD) # 23} % RSD < 5%
- 3£ 209 Agd F FA(roller compaction) -5 T3 £ 259 AWE 50 kg #H batchE A4k

(]

1% 6 & o

% 279) BRR PO 2Hol

Al dAE

o7 g AA A (Yo, 387 "l (Yo), BA wiEE (Ys), BA BE (Yo7} £ 279 A=
Hol A=
# 27. F 7HA £%& DoE 43 A
Az EEgE 24 HE-3-(Responses)
we | ZSTcEd | A A”e | A4 g g | 0 KNAA [ 10 kNSIA
T nkaulE ww %) | B3 (wiw %) | A &8 (N) | 34 A= ( kP)
12 0.3 3.2 nAg | punche} diecl 431 124
sticking®] S<¢to =
13 0.3 32 A Hol: Ay 448 12.2
14 0.9 2.6 A3t 91 11.2
EU:] .,Q,..o
15 0.6 2.9 29t N °f o ] iuﬂ 114 12.0
icking % stickin
16 0.6 29 S o g 51 130
heut | BATE -
17 0.9 2.6 29t 100
* RAGH A BAF, BA ®xde] 12X @3 FWe 747 S AjE: fo] yw xHo| mj#s)
SHe 7Y% gl
AAE A7) A
- 0.3 % ZHol2 A2y g o s icking(ﬂ?ﬂ] EHo] dojy= A, sticking, FW EFH F4 59
B #d EAlE0] vEbE. ¥ 0.6 % oo ZEHolEAavESs AFEES W AA FEivE AE
a1 stickingolt EFH 714 2= A4 ] Aot F+.
Hj &
- 3 28914 ANOVAE &3l linear mixture components®} 2 x}3}(quadratic term)©] F23 2HE e}
WS nol 18 195 FIE AR wEgd vXE JFS e,
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¥ 28. Quadratic mixture model®l]| ™3 ANOVA 23}

=4 Square ¥ df B square gk F 3 p & comments
Model 146563 2 73281.50 702.38 < 0.0001 Significant
Linear mixture 118336 1 118336.00 1134.21 < 0.0001 L
Significant
AB 28227 1 28227.00 270.55 0.0005
Pure Error 313 3 104.33 - - -
Total 146876 5 - - - -
Two Component Mixture
Ejection force (N) 500
A: Magnesium stearate (%)
B: Talc (%) 400 —
=
® Design Points “é’ 200
'g 200 —
A,
[}
100 | T~ @
O_
Actual magnesium stearate (%) O.I3 0_|5 D.IES D.IB O.IQ
Actual talc (%) 3.2 31 29 28 26
29 19, 9% FP§ 2eot=ietadlg A= APl FA &Y e 9P
£ 03 % 2HotzAeklFAN oA Ee wEES e Adoladvt1ilg PPl Fles=
&9 o] Hastt 0.6 - 09 % & HelM= FAErteh
A A=
-39 20& ERE PR A Amel vlAE 9L B9 10 kN v ePgel 2 o2

A
PELvlE o] SRS

Two Component Mixture

Hardness @ 10 kN (kP)

13.0
A: Magnesium stearate (%) =
B: Talc (%) =
= 125
=
e Design Points =} }‘
@ T
w 120 — e -
w S
@© —
= —
= e
% - -

11.5 — T

11.0 —

T
0.8
28

T
0.6
29

T
03
32

Actual magnesium stearate (%)
Actual talc (%)

05
3.1

09
26
vt B3 AREEO] 10 kKN BREShell A BAl B =

a9 19, 9% BY§ seoe

4= 2 FF odA
- 120 kP =5 XT3 BE AANA H-L EEES EY (B0 £ > 85 %). FFATIAEE Ee A
o4 RSD 3 % o]stZ vt £AIHA 5. A8 ¥ WelA Sejotz2ivtavgely 93 25 FA)

SEolu dFT LGl & FFS PIAA E5
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AR AL A #2 8%
- 9]y BPE sgolEntavey B3 e 42 06 %9 29 %= AT

2216 A ML A=

18 A A3 #1 2 #25 EUE AP Aol FF ZAHH. MCC/H9 vl&d HalAl gaFe #1004
AR Ren, #2dMe g o2 A avES HAh FHFOE 3t picking? stickingS d'3E F S
FRlste] W9} A ARESt ks 2. AUYQeRE Acetriptan 20 mg A1 HE AP £ 299 YERY.

R

21

3 25. Acetriptan 20 mg AW g JFE A A 2412

B FF H ¥HE- 3 Zz4
mg/ % % W/v
Acetriptan FAE 20.0 10.0
Wi 7y dsokE
F33+E, NF F3A 79.0 39.5
n 2 A EZ 2~ (MCC), NF B A 79.0 39.5
A7 2w 2 24 EF(CCS), NF 3l A 10.0 5.0
2=, NF FEskA, 94 5.0 25
oy #Y d=okF
2H|o}t 24kt 1|45, NF e A 1.2 0.6
&=, NF FEskA, 94 5.8 2.9
THAF 200.0 100.0

2 gzobel A AFEHE A7HAS] BE vehd

-9 wishis S8 e FE el Al Awd A D A7 Aol whet wigdHs fsjes
= e s

3 30. dulolER w8 B}
REREE Ay 2A ¥F
e YAE EX(PSD) | MCC/H# T HlI& CCS 23 2¥olzAulay 4 B
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i 31 AE AA WEel mE 27 A B2 A

ARIGFE 54 | SA%F CQA 7t 2A
¥ BE A7 BF A% dage AP0l ANPoE oy
FHR e sEde ¢F 3Y% e oofE =Y ¥ 584
FAE QAS | FFRYA | o & FIAT ool Adsdn A nPAA 4919

BX o7 yopy.
ea of S5 axt FAR AAEE BT WF Hh 3%
= 2 HAAggtozn 1YFgA HYFoz ol Tk
- of S8l RAE MCC/HF W& HAF} 4F 3L olgsiol
ea HFEUT | g9 Afgez wolan,
oy of AP HE A AE WAGO - 120 kP)AA PhEEES
L AR A9 BFA Mg Aeste] PN Agom
ol o A= WelelAel AAE 85 Al 30 $1 > 85 %)
Ny = BE AL we $ol Ae Bath o 99 aat 1G4
cosed e Afgez oz

ea of Asf St 9l3 A M 2elote G FFS A3}

s o Aol = st PN AAPoz Yol
[ Wagey o 98] at 913 FgolA AAE AHge] Lejolz vl 4
gl 4E | 292 Haseled 09904 A9PeR oAk ol F 394

B7lA o] AFE ARk

222 AGEYF
+ Acetriptan A1 FE 20 mg F 24 FHELF 1S
223 Y383 9 AE5HE 54

- &EAE BAY Nl g =9 ¥ 27] BE A7 A3

49
ry
e
gg
£
ogt
8
—_
S
y
BN

e

23 Az FA A

- Far o AE ook E A esle 3L Yl 2 oAl 2 F 3 7FX. QiDE §d T8 =4
(CMA; critical material attributes) @} A HYAE F 3% BHT(CPP; critical process parameters)E
g 7 AS V& THE FusIAY YA HFE 3f &<l ZFs. Pre-roller compaction E%F ¥ &g

o e EFH 5Yo] e of JFS F CPPE gol= dAlelz & 5 U5 QD= AE
QLEH Al A 7 e HAE R)ely g ol Hgd v 32 CPP9F CMAS] 518 &

o, JI of dor I
fg ox o oX

Ol
5

FF Hedl dF¢E vF 5+ e ZE BF 5Y ¥ Y HeESs 49
8 FoF B FpE AAE F&f FAH udH SY/HTE Y
A G ufd SYre] gEgrs e ¥ 29
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B94) DOEE ol§d JF< HA5H I

99 e 24 24 54 BE 39 W4 Fo85 BY
29 Syol} 3 vivol WS YA SJHE F4

Fd pe AP A

957 9% A4 ARTHoR

9] =1 ‘E‘ Qi g o=
roller compaction°] {\j@ﬂ?}l}’_ e gte AulE 2", 19 212 Acetriptan AU & eFE 20 mg
AAE Azt A HAF T8 ARE HoAs 4 FF2 2802 ZAFeH, S/ HF A=Y
Fdd 9 v F e B 549 T HSE Yepd. & 9y 59 529 549 A WSy
7t o 9AY AARE F2C TS vAY dx HFANEA TS vAA H T T A
sl 22 Hriste o ol X=7F AFEE. AF 34 M dFE 50 kg AP FE(25000 units)
2 X,
[ Frces prameres | e i e e,
et i
Tl i I r—

Intensifier bar fon / off}

Excipient flowability
Excipient bulk density

Blend flowability
Blend compressibility / compactability

Blend holding time prior to RC
Roller compactor type

Holding time Excipient moisture content
Discharge method =
Drum-to-h r transfer Excipient lot-to-lot vanability
and RH)

Feed screw speed
Deaeration

Blend assay
Blend uniformity

Ribbon thickness

Number of revolutions.
Intensifier bar {on / off)
Helding time

Granule bulk density
Assay of granule sieve cut
Magnesium stearate specific surface area

Roller surface design Blend bulk density I Roller C . "
Roller pressure Blend > | Ribbon density
Raller speed Blend compressibility | compactability
Roller gap
Environment (temperature and RH)
Mill type
Blade Itypel r Granule uniformity
Oscillation degree / speed Ribbon thickness. Granule size distribution
Screen type Ribbon densii Milling Granule flowability
Sereen size ity
Mumber of recycles Granule bulk density
Environment (temperature and RH) Assay of granule sieve cut
Blender type
Order of addition Granule uniformi r Blend assay
Blender fill level Granule size distribution I Blend uniformity
Rotation speed (if variable) Granule flowability | Final Blending Blend bulk density

>

Discharge method

Drum-to-hopper transfer

Environment {temperature and RH)

Press type and number ofstanuns

speed
Feeder fill depth
Precompression force
Main compression force
Press speed (dwell time)
Hopper design

Blend assay
Blend uniformity
Granule size distribution
Blend bulk density
Blend

r

(Tabletting) | —

Blend compressibility | compactability

Hopper filllevel

Drop height of finished tablets
Run time
Environment {temperature and RH}

Blend flowability
Blend compressibility / compactability

Appearance

Dimensions (length, width, thickness)
Weight {individual and composite)
Hardness.

Friability

Content uniformity

Assay

Disintegration

Dissolution

19 21. Acetriptan AW Y] %FFE 20 mg HAA Ax 8 A=
231 SA G FF Ax 3G 7] A8 24 Hrt
gAJFEe] CQACl FFS & & Jv A S AEsy] sl dAg%EF A=z 43‘7694 <1 sh
84 Hrpt #3E. Fe Wge Ax 43S © & olsisty] sl FrkE AFHAar, Az wiA
E WEA 7] fe F2 Y %S L 34 WeE AEsie e 1d 2201] X}/‘ﬂ 5]tk
NI, 7 FA SAs 84 Hrld HEH.
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39 3

ke

e

34, A-HF

FH'

?‘:}—

o

a g4 9l B}

3 A A-4F £ T 2 89 33

T
Z7AAE CQA: EFT YA

#3 EEEIE 4R 2A 2 27 B9 A

Fo #d 54

3471 15K o < 30 um
13} 9l 715 % W)

Acetriptan PSD E.O% Eg_;ﬁy_ o) /\‘] Oﬂ

Acetriptan 243

Acetriptan lot #1 - 49| ffc #He W& 4SS Yeo
3]

i =
Acetriptan &+ EFHF U JEFS o g F7+9 3 o|r},

HIBA= AA] 2F 80 %= A3ty MCC 55 B029}t
TIE SF A0S 1:1 HE=E &%Q%ﬂ °l Hl&o] £
z%—*é% EOM Eolth (ffc ¢F 7). fFEshAler A7}
A Joz AMgHEE ST d Aol Oﬂ%kg Ao FA g
Ao ATEERE HYo|t.

M B8

71517} &2 ANDA 1234567 ANDA 456123004 A&

o] MCC® frErstEo] 1 : 19 HIE&ZE A5 o] b‘%—
Tomg Xz 9 PSDL gi}%f’moﬂ QeSS A A
Aoz dadEtt FE3A AV H& oz A}
g THudAdd 9FE A FA ¥F& AL
2 Aol

74l PSD

Hﬂ
)
i\

i, oo §O oX, Olﬂ
[ 4 to rlo zi

MCCe #3+3HE29 1 ;1 T}EL acetriptan®} Bz
Ha 4xE Yehdth fEsiAeh SeA7E A2 Fo R AL
Heg gl oéﬁok% A FA ge AeE Aoy
22 A9golth

H7HA d=a

ich
il

A 5% RS obaA we dafdes Beu. /e
E5 ANDA 1234567} ANDA 45612304 AL-&-3 o7} 319
EFRAY GG A FA 22 Ao HAHER 49
o] .

A 8

744 PSDe) & A= EFTE LA Y& FAR 7157

B I A A ARl WA 7k WAl dge ARomz AgYolt

¥ FY HA
OE T7Y ER7ES 47 vE & FFE Edo vE
37 =8 717 AR AR, Aol

AT AZFR Gl EE A4 A B FR7 97

2 W gs) B oAl Aol A

59 £HE & Asd A ¥ AHAE AN 2T £
stk e #AE FUB FYFRE, CCS, TR, B,
MCC. $13)4go] vk,

T Hre AN AMdeE B A A gdd 2719
23 $= (rpm) e b Etﬁ’ﬂL Oe £t £=8 P—?l‘:} 16 qt £#7I= 20 rpm
o7 nAgHo] Uk SJsfidel Ftelth

- 105 -




=
X

B £ EE A0 gge EdTddd 9%

o
1
[
fu

Intensifier bar (on/off)

Intensifier bare= E% THTLARES FHA17I= dH ZQs)
A ¢t E3E NIR probeZ} AF&-E = 7§—°r Intensifier bare
s dAld =Este= o wWelrt 21t} Intensifier bar

g 5
= “off'Z Ho] 3t} iAol Y

&3] fill level

E371 fill level> R & 59, £d= ¥3 9= (043
- 048 g/cc)t wix Z7)o FEFE ek T fill level
& E3 el 4FE FEE u9Folth

- ——

Holding time
23%}7] discharge
Drum-to-hopper transfer

O ([
fo|do| 40

o o | ot

ofN | of) | of

FTES ST =EEttEtE F4+0] holding, discharge,
transfer 5= F¢F HHA EElE F de==w o]
S Ztolt}.

Lr o 7 AYHA gow EFFAAY PGS = F
It} cGMP sl A A x 34 F 2=9} 5

= 1)
=~

Acetriptan A= X 3A

< (number of revolutions)7} E¥dF LAl v A= FF

7t 7] w o A e]§ = e frE
o] EolA|7] wjEo HA FFHAAYS Y3l e A roller compactionS A& o
roller compaction 34 AFTAFE ol £ 2 &8 I AES =FdY

: Acetriptan—4

o_>|: oko

£2 Bol7] 98 B4Y. 248 dunotELe ¥
)

900] 30 um (dso 24 pum) ©]3}2] Acetriptan AU ¥ 2jeFE 20 mg &
olgta AAIFE. AF ME FAHANA deo] 14 um ©]<¢ PA=
| FA7F Aol B £ 3HS nAHHIYernE, HHsd £
S FA ¥+ UE acetriptan A= BEVA 8T 5 A=A

359 H.o]%, two-factor, three-level full factorial DOEE &3l acetriptan QA=

(number of revolutions, Niw)7} ZFTLAZ vA= JFS

5357 fill level® EFT YA A3TFS FAUX Uk o] ZA WS

A% =7 98l
=

DOE t H7}

L35 AA = FE 21.1.69 FE 299 U<

e Hr1slr] 9%k 32 AlE A

acetriptan dog (um)

e
0 1 2
4 (number of revolutions, Niey) 100 200 300
10 20 30
2 & 715d WSl
100 w/w % E37] BE YA ANA 950 - 105.0 w/w %
RSD % HA3} E87 BE fAA RSD < 5 %
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- 50 kg9 7 batch¥ 20 rpmo.2 ZE3HE 16 gt EE7|AA EFHUT, AAE 54 W42 S8x
Ui 29 230 =28k 10 XA AT A" dAGel W) E=S 1 ~ 3 unit doses (200.0
© 6000 mg)l ASHES AR 2.

A = Left-Left-Top (left arm)

B = Left-Right-Top (left arm)

C = Left-Front-Middle (left arm)

D = Left-Rear-Middle (left arm)

A ——{d E = Right-Right-Top (right arm)

F = Right-Left-Top (right arm)

G = Right-Front-Middle (right arm)
H = Right-Rear-Middle (right arm)
I = Center-Middle

J = Discharge Port

¥ 23. vy E3H7] AA A3 YA

AzNE Az} FA HR} Bk-g-
- A: Niey B: Acetriptan dg (um) Y: EFE FFTIA (% RSD)
21 100 10 8.9
22 100 30 54
23 300 20 25
24 100 20 6.8
25 200 20 3.0
26 300 10 3.2
27 300 30 23
28 200 30 2.8
29 200 10 43

- Sum of squares of sequential models (i.e., linear, two factor interaction, quadratic and cubic)& <7
2 F7F o] FasH Fgste HuogARdo] HAH. Backward model selection methodE ©]-§
ate] 94 FF (o = 0.05)° wet 2do] s HAaAF.

LAY T2 a4

- ANien) 9t BRIEYSE AR X7} £F #9400 e JTFS A, A, AB 4534, 28la A

Z BAFE. o1 9] interaction plot (18 24)

A A7t 2Ete HoE ATV $SF S acetriptan YAE 2
% 5

AE Al /]9 acetriptan YAERIET} AL
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Interaction

10.0 4 .
Blend Uniformity (% RSD) B: DS PSD (dgg, pm)
A: Number of revolutions (N..,) 5 8.0
B: DS PSD (dgg, um) @
e Design Points = ®
= B-10 2z 60+ E
4 B+ 30 E .
S TS
£ 404 - —
= T—
E s ‘—i
5 20+ _
@
0.0+

T T T T T
100 150 200 250 300
A: Number of revolutions (N}

a9 24 et FAR AR EFRFAA HAE 9P

EFE JFY T2 22

<
(ot
e
e
ol
ol
¥
2
o2
o
o
=)
N
s
o
M
1%
iy
=
fr
td
<
I
=5

Sy AR AR 2X B
9

9} ZAFSE £Fo)Qa, AAAHOZ 987 - 101.2 % HY W,

g 34 T2 A 24E 9% In-line NIR 7|

FFa1 : NIR WH ek 2 A5 oJokm /e HiuA 9 vRo] ylgo]nz B oi]ois A F
2 9IF38x &5 NIR ¥ #HF HiurE 32.P53 ‘BAWR o FHF o ZgEojof gF

FA¥ acetriptan®] YAE7} deo 10 - 30 pm?l EF=Y #AAZES BAAE7] 98l in-line NIR
of M= HFH. o] IHS B AAeZ BN 4 3, AP FRoIY AN FRIME
AHEE & s AS BAdAE NIR WHES 53l st Al Edd Y datas 3 &
712 AZy B Y&y nulwslga, M5 HPLC 24< B3 4418S 9% 2= AR S B3
NIR oz #A4% £dEe #2445 B3y, 1257E Axd ZAc FEFadd Ad A37
At S (FHETHA < 5 %). NIR WH2 AAF LA S Qlske= o FHEe Wiola,
=3 T8Y 5 AFHE A ol AHE F e FUF AR 32P53 ‘AN Y HS A
AT 5 AL

Acetriptan YAF=7}F dog 10, 20, 30 pm% Al FF< 5.0 kg batch (Batch No. 30, 31, 32)5 A4t &3

#}4 T Ve ER7I7 AFZ A W) £V sight glassE F3) B FH (non-invasively) . 2
T AR dolof| ot JEFES HAsetal acetriptan I E
S B7s7] S8 A&E 10 /) e FuRFA}

= pEs
(%)E A5 FFZ AN A& 10 ) 2HEH] RFAATL 5 % olFel B FAT A
o2 AsHaL, ol& Tl 10 7 o3t 2HER] A Ho R JFE Y olFteltgE EF FH ]
TEHA F=F s

© Acetriptan dy©] 10, 20, 30 ym¥ @ NIR ¥HS T3 2489 & ¥4 T AFY 5= 44
368, 285, 234°|} (¥ 25). Macro (convection) mixing Tkl slower micro (diffusion) mixing
stATY Edadidol 2714 g4 HIE 1.
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2077 )

3 i acetriptan dgp 30 pm
-l \ —acetriptan dgp 20 um
< —acetriptan dgp 10 ym
g15
m
g
£ 10
*} .
2 ’
"5 5 %«M\
a]
0
14

0 + Py + !

0 100 200 300 400 500

Number of revolutions (Nyey)
% 25. Acetriptan YAF=7F dog 10, 20, 30 um¥Y in-line NIRZ =43 &3 ¥4 =3 A

- Y] HA 5.0 kg batch (M1X|®HE 33)= do 20um<! acetriptan®. 2 AJ4HE. NIR WHo] &3 34 &8
AE AAsH7] A8l AFEEHAA T 2 A= AFEEHA il 2] (demixing) H =& &<lst7] #f3
3 HFE 500 7HA g 19 262 NIRe| o3 2AHE IRt 3)xo] o Bo] HP=olx Ao
EFHAH(%)7F S7HekA] &2 Ao Hol F4Eo] THEZHH EHHA e ASs HAE

2077
S \ acetriptan dgp 20 pm
3157
1] Y

\

-§10 :
Q
E \M
5 5 — -
(=]
w
4

0 ‘ . ‘ . ‘

0 100 200 300 400 500
Number of revolutions (Nrey)
1% 26. Acetriptan YAFE7F doo 20 pm¥ W 3719 3 XSG ©E NIR ~HEH

E£37] fill levelo] EFF YA FIX= I
- Acetriptan Lot #2 (deo 20 ym)¥ ™ &%7] fill levelo] EFT AR PXe TS A7 4 £F=
(HAHE 34, 35, 360 16 qt VE-EF7]0] 20 rpmOZ EFHI NIR probed 53 =UEF 3.
=377} 35, 55 75 % & uw 3|4 oF 280 - 2900014 EFAAC] dojF Ao =E Hol B3I}
fill levele < B HelMe £ 34 5 A 2 FS PIAA Fake o=z 4%,

Pre-roller compaction £ 2 &€ F3 T Q<
7] pre-roller compaction &% &8 ¥4 A+ UEE EUZE inline NIR o] 23 ¥4 T3
RS 2dAste d AHSE. EFTYARE 27 At FAS+= acetriptan YAE (deo 10 - 30 pm)ell
we} Dekar, 3] fill level2 35 - 75 % HE oA AAS IS B

Pre-roller compaction £3 2 &8 FA WHEo O F71 A& 84 Hrt

- Age] AFE pre-roller compaction %3 &€ FA) digh s 847 TFAE W&o 1 37
of et o8l HrF 271 EFT LA s 19F 3 Hagn AHE HeET ZYEo S
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o

3 37. Pre-roller compaction €% % &8 34 ¥ gk AulolEH 93] H7}
TR 9A: A-4F EF 3 € €9 A

Z7RAAE CQA: EF T YA

A3} EEEEZS 4% 2A 2 27 #3 A
=9 Ed B4
Acetriptan PSD Z}7] T2 acetriptan YA= '?:E"ﬂ/ﬂ T 4AHS A,
EER in-line NIR o] 7f¢Eo] &3 ¥4 T2 AHS 2AH}AS.
il E37] fill level 35 - 75 % FTolAe = 3 FTZE AlFA

&37] fill level

G2 4 gol A9lHolth

2.3.3 Roller compaction¥} integrated milling 3% 7%

Roller compaction® integrated milling F & X} s %7 $438] 84 H7)

3 3200 ysb e AubHC Az FA I x7] s &4 H7ME EUE roller compaction¥}
integrated milling T3 BA| FFd L7 &= FFS VA= 1P 842 AEE. B AT
A= Alexanderwerk WP120 roller compactor with integrated milling 47} A5 o] F #7g o] 37
A4, Ribbon density, ¥ A7) ¥, #¥d FFAIA, #H ZEAL roller compactionZ}
integrated milling &4 AF=9 CQAZ A7 H. Ribbon densitys Iy YAE, Ay Ha Uz ALy,
Hy 554G dFe F3, AAFeE A FEe &30 FEFE mAV] Wil CQAR HPH.
IY JAE B, 39 FFadA, AH ZEAHS AA AH AR dFFAAo] BEEHT) wE

2

FHAAE CQAR 84 o] HHolA ol /o) FAHE CQASl FFL T 5 At AR 54T
Y W uEs 2o Bsht A8 advt BAE. 27 98 82 Brkel Ade ¥ 389 vehd,

3t 38. Roller compaction¥} integrated milling &g A}l gt =7] 93] 84 H7}

Z7 A Roller compaction®} integrated milling ¥

Z7 A E CQA: Ribbon density, 8 YAL ¥, 3} FFF A4, #E 584
B | =94 23 coA | A8 %] AR 2A 2 27 #a A

Fo 8 4

Ribbon density

AA z2d0] HAFHAS W 043 - 048 g/cc HH
[e]

o g e | T8 BAE EE o 9ge FIE WA Uxs}t HRHYL. AR}
TR 9 g3w s ol FUAPAE CQAdE JFS FA ¥ou
7y 524 2 Aol
Ribbon density
som s | TH GAE EX =) FFL 950 - 1050 w/w % #9 el
R I ST P A (AT 987 - 1012 %) mZ A9 @o|t),
38 584
Ribbon density
sl A 3 AAE B X In-line NIRZ 37 ﬂ% m EiEste ERTAA
creEe 39 $F7YA (RSD < 5 %)oll =@gorz A golrt
3 584
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Ribbon density

33 A= EF

Iy FFTLA

Iy 384

£3E =5

il

Ribbon density

o 4547 84S AA g A HHs)
Atk 2 A BEG kP) FA Y rheEEsE AF

(< 02 %), ¥ ZAE(12.0 kP)olX &&E0]
Hgstenz Adolnt.

48 A= BE

3

Iy FFTLA

3y 584

Roller compaction®} integrated milling &3 HI}

s3] 524(ffc > 6)° Tom2 Aotk

Pre-RC blend

Ribbon density

I3 JA= EX

Acetriptan®] 24 wjiEo] 3 HAFE 500704 A
S e FEE 27t dojuA St A-4&
=3 #9914 holdingel W2 FAE Relol 954
o] ot

Roller compactorE7}tth 2k €E]7} th27] w0l
ribbon 543 A9 FHe RSDe A <t
4 St} Alexanderwerk WP120¢] A8l =3 ¥
W Aol B 71715 sk Aol st
AR AzFE G e A4 FFA Roller
compactor F77F HAHEHIS W= S HUHE
A A ok gt

o i,

Roller compactordl] ¥ a5 +&
SEA0l Fodth 1A T WFE AMEE A

°o]7] wZel Aot

Feed screw & %% roller Y& o]} roller gapell whaf
g = TAEHA] e HEo|7] vl Sk ol

holding time | 3§ T dA
Id 884
Ribbon density
Roller 39 4AE BE
compactor
type Iy FFa LA
Ig 584
Ribbon density
o 39 4AE BE
271 .
Iy FFTIA
34y 584
Ribbon density
Feed screw Iy A= EX
5= Y FFTAH
#¥ 384
Ribbon density
Roller surface | #8 A= £X
design Iy FFT LA
39y 584

Roller $+#

Ribbon density

Roller surface design slip region®ZHF-EH nip
region® 2 EfEo] FHEHE o JFFS = F
Utk EHol 122 Fe rollers Aeldte] npEd
& 3A FoEH e THCl U FHES &5
ovg Aol

¥

49

44 A= BE

Iy FFTLA

Iy 584

Ribbon density

N
©
n l

ofN

Y YA= EX

F>‘~
)
odt

ofN

Iy FFTLA

ofN
)
o
oo

Iy 584

of
)
o
oo

Roller =& AWl 34 &=& AAsH &
o] AAE =] el vy A E feed screw speed
. I3 roller £+ ribbon 2=
of &S = F Uv UF5=9 dwell timed} §H] |
sty 7187 EE ANDA 123456% 3 ZAS
AH8-3h=H, roller speed= 8 rpmel™ F7go] upe}
ok7te]l Aol o E 4 Ut} fside] F3tolt.

K3
R=)
O,
BN
o

Yot
i)
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Ribbon density Johanson model”d] @WZ W ribbon WEE roller

. I8 dA=E EX gap¥} Rbo] dACl S17] wiEol &4 #H e PSD,
- Iy FFa LA S, dEFELEA, dEA 2 B8 e =
7Y 524 T Jerng uejge|t
Ribbon density Ribbon-& $F3& &3 o] A E .
FH7] ypee 4 A9 vpw FRT WA
Qo] Z] vli_ yp
: HE WAE £ FE = ZA71= typedt 34 W7 14 H
Mill type 79 FFFIA o] Jler=a 9ot
_ ShAINE Azt g e AL FAFNA E7
7Y 584 3}A] |z 2l I T AN E4 71

FR7t WBHAL UE 95 WHE Aok T,

Ribbon2 ¢F&F g4 A4 HL]
7] A typed # A olF FH YA=
Y, 4y FFadAH 2 5N JIFS T

Aol = A7le nAgH leuz Aot

Ribbon density
#Y 4AE BE
Mill Screen .

247) A 77 WA A9AE 99 BB o

e =8 AAsfofF 3t

Ribbon density Ribbon& 3 &g A -G E )

Mill &5 o8 9XE 82 27 e 24 B9 AAmel IS Fol
EENEVE P PR EgRUy 8 sE4el 99e Fus
39 584 n9Holt,

Ribbon-& §}&F 3g oA -G Fr).

#417] blade Fei= 1 HARIe] whe} thefgt Hd7)
(shear)& AHET + Uvh. @ dd7|E AH&std
I< HHS AP dA=TE nEA H, w2
ARd715 AHEstH Eddste YAZREEZE HA
k. AE £ Ave B9 55499 FEYA

Ribbon density
7Y A= X

Blade B8 | 34 gF7aA

7Y 524 o 4&S Ftuh. Blade® 717] tAddl wet 113
H7] W&ol Aol
Ribbon density Ribbon& 3 &g A -G E )
Mill A ¥ A= EX B2 Ae 27 AR B FPHoez o
7] Iy FFaAA e Fol BPY EFTFIAN ¢ sEA FFES
3}y 52X FEZ afdelt

Ribbon density TAE | AH 2 T EFE0] MR FEHAY E4 ¥4
#4Y AAE 2y | s49¥ T A AR Bol AAE B vEAe] AALE

AALE A5 s =gea | < 2hdl 2 5 Ak SAY A A5E By
HY WEIIE o A 54 3 #A4e 992 2 5 U A
39 584 T | ge sx e Aol 2ok Aol Buoln
Ribbon density o

2] 87 Hg A= X e

(= 2 &%) | 39 FFTIA %
3Y 584 i

" Johanson, J. R. A rolling theory for granular solids. ASME, Journal of Applied Mechanics Series E,
1965, 32(4): 842 - 848.
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Roller &8, Roller gap, Milling £, Mill A 3719 93¢

£ el roller compaction¥ integrated
A W= roller &Y, roller gap, milling
- Aol A roller ¥EHo] YFE A @i AYTb=(by-pass) EFE Sl vX= FFES B7] sl dH

Ago] 218, Roller ¥& o] 20 - 80 bar MY W by-pass EZS ¢ 5 % w|vHo] AL, roller
compactorol] F4d EFE] FHFI LAEA5. ol F roller HL2 20 - 80 bar® H3F. on] L
= HALHZFH HHo g LT B2 Z2A59E 0 /93 &% tﬂp;]_(> 5 C)i Holx] &9rS. Roller gap
I} mill —i\—l::_, mill AT I 7= 7137} F521 ANDA 1234567 ANDA 45612391 A3t 2A &
2 AFE 2" fractional factorial DOES AM83t9om Al 7/l F4H0] 230l ZF a7} ;J\LC‘Z]
gtelal S, & 39914 DOEE AT = 3L

# 39. Roller compaction?} integrated milling &gl thgt 24-1 fractional factorial DOE

Defining Relation I = ABCD
Resolution v

Az} FA HXA e

“ « O 1l -1 0 +1
A Roller %42 (bar) 20 50 80
B Roller gap (mm) 1.2 1.8 24
C Mill % (rpm) 20 60 100
D Mill A= Z7] (mm) 0.6 1.0 14

1l-8-(Responses) E ¥ (Goal) sl s e (Rt
Ranges)

Y1 Ribbon Y%= (g/cc) 1.1 1.0 - 12
Y2 =3 AH9 di (um) 100 um 50 - 150 um
Ys 2 B9 dso (um) 600 um 400 - 800 um
Y, 2 B9 do (um) 1000 um 800 - 1200 um
Ys Ze FEHFTLIA (% RSD) % RSD # A3} < 5%
Y Iy 554 (ffo) s} > 6
Y7 oe I (w/w %) 100 w/w % 95.0 - 105.0 %
Ys EFYS 5 kNollA o] AAl Hx (kP) Hol g} > 5.0 kP
Yo EFA S 10 kN4 <] ;ﬁxﬂ 4% (kP) st > 9.0 kP
Y10 B} 15 kNoA S HA H= (kP) st > 12.0 kP
Yn B} 5 kKNoA Y mhEE (%) A3} < 1.0 %
Y12 EFG St 10 kNol A 9] mhT (%) # 28} <10 %
Y13 EFG St 15 kNl A & wiET (%) a3} < 1.0 %
Y14 AA F=F (w/w %) 100 w/w % 95.0 - 105.0 %
Y15 A FdFTLA (% RSD) % RSD A3} < 5%
Yie A BeiAIRE () &3} <5
Y17 30 £ &=FEF (%) v 3} > 80 %
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. NE (RSD <5 % =X A 5 ~ 234)Q #3317] 98] NIR
T EFES 11 /) MAZE Yol ZF mixe oF 45 kgolAs. 2 05 kg
2O 2 AE-SIA AL roller compact® A 2.
Z4, 2]+ Alexanderwerk WP120 (roller A& 120 mm, YHl 25 mm)S AFE-314 roller compact® 31
I 409 "WFEo] AFEE LS. Alexanderwerk WP1209] integrated milling unit< ribbon crusher
o} ¥ YA milling 71717} X-A}i%. Ribbone 22 ZZ(flake) o2 H-A A3l ZZEL 3 WAZ
coarse screen milling (sizing) #7485 343 F WA WA= HF milling AL B AFdAM=
coarse screen sizeZ} 2.0 mm=Z HH F WA DAY milling £E milling A+ Z7|= 3E 40
of el A5
- ) H(milled) FH2 20 rpmoE FFHE 16 gt V-4 FAE Eo] 100 rpme 2 &34,
o5 ZHol2Ahtadgo] F71Ea F7EE 80 rpmeE E3E ™, 7} batchw 7 AE 200.0 mgE
. AA BEo viEETF 8BS o WeE AT 5, 10, 15 kN Al 7HA] R el dis) AT
dgon, = A% 90 kP (3% 9] 80 - 100 kP)S 27 A& FFFLHENEZAX %), B3l

&, 7 B§H

) e}
HE
4ot ribbon L=, BT FY A7) (dw), BY ZEA (fle), EFEL 10 kNl A A A%, HA
FTUY (FHEZBR %)% el (FE WS BolA ¥2).

_7,\_@751-

uﬂ' Beoyg

3} 40. Roller compaction¥ integrated milling &7 DOE®] tig A3 Az}

EdE =4 H-$-(Responses)

AZ [ A: Roller C: Mill | D: Mill , Ye B4 | Yo B | Yo BFAY 10 | Yis: AA
ws | oy | DR ae gy an | RN gge | sgy | M 34 | g3ad

(bar) | B ™M om) | 2 am) | AE (kP) (% RSD)
37 50 1.8 60 1.0 1.132 649 7.64 10.9 3.1
38 20 24 100 0.6 0.943 268 4.19 14.4 53
39 20 1.2 20 0.6 1.002 264 5.26 134 42
40 80 24 100 14 1.211 1227 9.83 10.1 21
41 80 1.2 20 14 1.285 1257 10.46 7.8 14
42 20 24 20 1.4 0.942 739 6.28 14.5 3.5
43 50 1.8 60 1.0 1.118 639 7.52 10.7 2.8
44 80 1.2 100 0.6 1.278 346 8.61 9.0 2.7
45 50 1.8 60 1.0 1.104 611 7.88 114 29
46 20 1.2 100 14 1.005 687 7.47 129 31
47 80 24 20 0.6 1.206 328 7.25 10.0 2.8

Ribbon Y=o g 2 914
< %Y 279X A4, ribbon BEe FEEFS WA= F8 AA= A(roller 4E)9} B(roller gap). 1 F3F
2 19 289 YERH. Roller ¢F8 o] F71&+5 (positive effect), roller gap©] AT G F (negative
effect) ribbon W=7} 5713

- 114 -




Ribbon density (g/cc) II
|
Shapiro-Wilk Test 955 [ =g
W-value = 0.933 = E (
p-value = 0.617 £ 904 f
] E |
A Roller pressure (bar) 3 80 3 |I =
B: Roller gap (mm) o |
C: Mill speed (rpm) ® 70 4
D: Mill screen orifice size (mm) g ,'g
_ S 508 m
A Error Estimates = |
B Positive Effects m 5 )
B Negative Effects T 5pc :
10 - é
0
[ [ I I I
0.00 0.07 0.14 020 027

|Standardized Effect|

3 27. Ribbon &9 g3S F= 33 H

Ribbon density (g/cc)

I1.28 24
0.94

A- Roller pressure (bar)
B: Roller gap (mm)

h
.

Actual Factors:
C: Mill speed (rpm) = 60
D: Mill screen orifice size = 1.0

B: Roller gap (mm)
©

20 50 60
A: Roller pressure (bar)

19 28. Ribbon ¥Eo Q& F+ roller 4= roller gap

BFd FEH 27 d)ol g L2 A

a¥ 29¢ B FHYAE (dso)oll &
AD (A%} D9 A34-8)UES BAE

- 298 302 mill AT Z7]9} roller o] I YAE dseoll =] H
roller Y& o] F7F&4E (positive effect) dsp©l S7FHs. F 7HA

HxFell Wit half-normal plot

S F= T8 JAVF D (mill Al Z7]), A (roller ¢H8) ¥

t 9% 2= Mill AlE =279
Hes 2483 45288 Jehd.

70 80

. . = — 1o -
ie, B & mill Az Z7]A roller & o] H Y A7]o ¢ & J&FS v F
7
Granule dsg (pm) II
] a5 | =
Shapiro-Wilk Test q | D
W-value = 0.950 N E /
p-value = 0.714 b= E |
3 3 [
A Roller pressure (bar) 2 go0-3 II Ea
B: Roller gap (mm) ; E f
C: Mill speed (rpm) Z 70 | HAD
D: Mill screen orifice size (mm) E m
S 505 =
z -
A Error Estimates T 30§ 4
B Positive Effects 204 A
B Negative Effects 10 - ’
0
T T T T T
lv] 169 338 507 676

|Standardized Effect|

= &4 Aatel I

N

a9 29 F By A7|(dso)oll FHFE

half-normal plot
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I 1257
264

D: Mill screen orifice size (mm)

A: Roller pressure (bar)

Actual Factors:
B: Roller gap (mm) = 1.8
C: Mill speed (rpm) = 60

29 30 HE Y 271 (ds)ol
By s840 g £2 A

- Milling $¢] 73 &EFA(ffc)2 ring shear testers
nA= 8 A= A (roller 949), D
mill A= ZA7)7F 3 ZEA 1| X

52 Ay ZEAT AFOH roller gap=

Granule flowability (ffc)

Shapiro-Wilk Test
W-value = 0.952
p-value = 0.726

A Roller pressure (bar)

B: Roller gap (mm)

C: Mill speed (rpm)

D: Mill screen orifice size (mm)

A Error Estimates
B Positive Effects
B Negative Effects

a9 31 By BEA(ffo)d

I10.5
4.2

A: Roller pressure (bar)

D: Mill screen orifice size (mm)

Actual Factors:
B: Roller gap (mm) = 1.8
C: Mill speed (rpm) =

A: Roller pressure (bar)

-lNU

o] &3

Granule dsg (pm)

1.0 12 14

ill screen orifice size (mm)

roller & mill A+ =7]

==

A 29 310 Holx Ay EFA

(mill 1= =7]) 2 B (roller gap). Roller %2}
g3ke 19 329] UEFA. Roller 83 mill A= Z717F =7}
FEFES AT 2 Are FAE

@©
i

o
L

@
=]

Half-Normal % Probability

Ea

Bp

Granule flowability (ffc)

D: Mill screen orifice size (mm)

40

A: Roller pressure (bar)

T T T T T T T T T
0.00 040 081 121 162 202 243 283 324

|Standardized Effect|

A A A}e| g half-normal plot

50 60 70 80

29 32. Roller &8} mill Ae 2717} Y A (flo)dll A& I




g gFTdH Ut 32 225 (% RSD)

rr
%o
32
dlo

- BE WX & 7HEdH20 ~ 29 % RSD) #¥ FFTLEES HPIL SolF wF

Y sieve cut £4])] O F82 2L

-7 Aol o 10 go] Bgol AART 7 Foz A Ao A% 92 A Ar AAE 9
ol JEE] 840 pm, 420 pm, 250 pm, 180 um, 149 pum, 75 pymo]il FHslgtol] mAgt E e ro= 12
o) itk AE o 5 B Y= RAVGIN EET o]F AW BAGYTG RE WAL oL S5

(982 ~ 102.0 % H<]) granule sieve cut 2¥E YeH. o] d3= =S E
27 BASHA] S B F T} granule sieve cut Ao A So]dutdlt Mg =

],

O

o

20 ol
32
oA

pre-roller$]

FA Fxo djgt F2 24

- Half-normal plot (23 33)3% Zo] E4% 10 kN2 epge w FA| A= JFe F= T2 82
+ A(roller %+2)%} B(roller gap)oldth. A A=A roller &3 roller gap#te] F&F 1¢

340 YeEtHth BA FE= roller o] S71E W&} roller gape] #H4d W FolEUH

Hardness @10 kN (kP)
, 95
Shapiro-Wilk Test B Ep
W-value = 0.952 2 991
p-value = 0.752 = =
[ ] =
i s =g
A: Roller pressure (bar) £ 80 3
B: Roller gap (mm) = -
C: Mill speed (rpm) = 70+
D: Mill screen orifice size (mm) £ p
2 50- =/
A Error Estimates - =
M Positive Effects £ 30 /
W Negative Effects 50 2 -
104 2
0§ &
T T T T T
0.00 1.14 229 343 4.58

|Standardized Effect|

9 33, BFESY 10 kNolA 9] AAl A=l v X= 34 #AFo] t$ half-normal plot

54 Hardness @ 10 N (kP)

14.5
I 78

N
&

A: Roller pressure (bar)
B: Roller gap (mm)

Actual Factors:
C: Mill speed (rpm) = 60
D: Mill screen orifice size (mm) = 1.0

B: Roller gap (mm)
s

-
4]

1.2 -
20 30 40 50 60 70 80

A: Roller pressure (bar)

19 34. Roller ¥ roller gap©] EFESt 10 kN A o] HA HEo vx|= F3F

+ roller 48 ¥ roller gapoll &S 7] witol F 7FA 8.4 Alojol] EX)
& e A de BrlslEe Aol A <.

o)
lon
o
o
=}
i)
kr
> 1o
o
2
o,
k1
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- I 3590 M9 ribbon BES} A F= Apolel whHlH #AZF AFH A

16
y =-17.19x + 30.48
R® =097

14
12 1
10 1

Tablet hardness @ 10 kN (kP)

o N & O @
T R B

0.9 1.0 1.1 1.2 1.3
Ribbon density (g/cc)

19 35. Ribbon W=} A AL Alo]e #A

A vlExd g $2 84

-+ 37 ~ 479 iAol AdE EE AA= BES 10 kNI 15 kN2 88 o) 387bs3 rhEx(<

02 %)= B,
B 5 KNOE B 41, 4 X AA Awsb Ra(< 50 kP), vhER AolA RH T,
T 7] WX E2 ribbon B% (~ 1.28 g/cc)E K.
- BFESt 5 kNolA BRg g ym Al s X o= 88 7Hsd rhER(< 02 %)E BY
- AA= 5.0 kP o] A& K.

HA B3 e Fros

oE |
fo i

) AshE e,

A gFT Y dFd T8 24
- HelHE E43S W, E &I curvature effect)7} A T DA gk FejAel e AS B
- Half-normal plot (L& 36)o4] Ko]Xo], HA FFadddd &S F= T8 84+ A(roller &
o} D(mill A= =71)9} B(roller gap)
-0y 378 AA FEFH Il el roller FI mill AFT FZ7)9 FFS HAF
- A T ddE roller ¢ mill Al =79 Sl wel % RSD A

- Roller gap2 A FFadLddol d&¢s F3 AN 2 &2 ¢ A+

A

]
=

Content Uniformity (%% RSD)
Shapiro-Wilk Test 95_: LV
W-value = 0.946 Z g0
p-value = 0.691 E E
A- Roller pressure (bar) 'E 20 = =p
B: Roller gap {(mm) i =
C: Mill speed (rpm == 70 B
D: Mill screen orifice size (mm) E =
S 50
A Error Estimates = >
= = -
B Negative Effects - %8: -
10§ 2
0§ &

T T T T T T T
0.00 0.20 0.59 0.89 1.18 1.48 1.78

|Standardized Effect|

a9 36. A FEFT L (% RSD)o| F3FS T+ 34 HAbo| i half-normal plot
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Content Uniformity (% RSD)
I 53
14
A: Roller pressure (bar)

D: Mill screen orifice size (mm)

Actual Factors:
B: Roller gap (mm) =1.8
C: Mill speed (rpm) = 60

D: Mill screen orifice size (mm)

T T
30 40 50 60 70 80
A Roller pressure (bar)

19 37. Roller 8 mill A& A7|7F FA FFd LA (% RSD)dl =

o
G
o

FA o g 2 24

- AA AEe &F0 Y 9FS (235 B 34 AT FX). Ribbon DE} A AE Ato]
o A& BA 71%238 roller o] &= A IdFS VA= AeE E F Us

- & B}t (main compression force)S ZH O Z M ribbon B9t HA Axe HxAo =

- 28y E3HE0] rollerel] o3l 2R wi EF8/d(compressibility) % $H543(compactability)©] o= B= 7AEh

AR O FT e FA AEE JHAWA BHYh =& ribbon BEE E7] A8 B =2 Bl Badh

0{

o =
- ¥4 ribbon ME7F WS wWi(< 1.0 g/cc), HHY ZEF@ENA 29} 3)2 WA, (ffe < 6)
- OHEZ, ribbon BEe W= HAYHo] Ysh= EEA =Lt 717] AFAFANA 383 o gt
S 295HA = HE UelA] g2 97 2

- AP A Y (DOE)l A FA vlEre} 4% FEA0 3 AHE Bl O Z ribbon WEE 1.0 - 1.2 g/cc
o A 2 ¥ (0.68 - 0.81 Ale] 9] Ribbon 4t WX). Ribbone] & Yx& o] AFolA 14803 g/cc¥))

Roller compaction and integrated milling 3§ 7|& 2 o
- Roller 322 ribbon “E‘E, Bt JJr% 271(0150), B 524 AA Ax9 AA stFFAAe] = Jete =
= < %

RSD)e] 2712 7174 &

- 2y B8 (compressibility) 2 95 (compactability) ol = #8211 3k

- Roller gap-> ribbon B %, J,}% S84, BA FHFaIA F FS HF.

- Rroller gap 7= ribbon %, ¢ 584, A FFadP(H =2 % RSD)Y FAE 7HAE. 18y
A 78‘—\:—‘*5 ‘3 *7}

£
B
_{
H
N
Ir
g ©
=[N
A
)
W
N
g
;ﬂ
it
]
ul ]
oX,
ol
é
jg
o
)
e
ot
=t
e
oX,
2
rm
o°"
fllo
o
2
2
T
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- Mill®] SR A7 2% HUE JFE vA A Ede Ao =Z e

- ATk7E, FE &I (curvature effects) = FHEE A L5
- AFAGHDOE)Y Aol 3t mille] %7t T84 &2 wHA roller 948, roller gapd} mill
A 2717 T8 3 HF(CPP)E FRlE.
=

- 719 389 overlay plot2 BE& #3 540 HiXE TFA7I= 7 CPPY AHAH3 HeE =S o8¢
- A7E gE =27](0.6 mm, 1.4 mm)oll HlE) roller $E 3 roller gap= O FH A o]&F 4 U= 1.0 mm

o] mill Al =7
- AT AYE v" e 2, roller ¢4E A roller gape] &-& 7FegH W= 20 - 77 bar 9} 1.2 - 24 mm
2 A74. (Alexanderwerk WP120 A}-§-, roller A& 120 mm, ¥ 25 mm).

- Ribbon %t} Y% (solid fraction) = ribbon density/ribbon true density.
Overlay Plot

A: Roller pressure (bar) 24

B: Roller gap (mm)

Actual Factors: 2.1+
C: Mill speed (rpm) = 60

D: Mill screen orifice size (mm)=1.0
a) Granule flowability (ffic): 6.00 8
b) Ribbon density (g/cc): 1.000
c) Ribbon density (g/cc): 1.200
d) Hardness (kP): 9.0

B: Roller gap (mm)

1.5

1 2 T T T T T
20 30 40 50 60 70 80

A- Roller pressure (bar)

Green Zone: | All responses met the predefined criteria.
Gray Zone: One or more responses failed to meet the predefined criteria.

19 38. Overlay plor - roller compaction®} integrated milling 378 HX}7} ¥H-g-o] WX = &k

A o]EH milling T3 2 roller compaction F3& EXto] did Y3 H71

E e 9T d3 4 B0 2 T et e dehath 918 37 24 =% ek,

ol

3 41. Roller compaction & &3 ¥4 W] tist Julo|EH 3 H7}t

F4 ©A: Roller compaction@} integrated milling 37

Z7 A E CQA: Ribbon density, 8 YAL ¥, 3} FFF A4, #E 384

#4 | =9 24 coa | A4 #7 | AR 2A % 27 #3 A

Roller compactzonﬂ,l integrated milling 3 3 HA

Ribbon density

Y JAE EX
Iy FFd A
3 584

Roller $+#

. . = Roller £5= AutAQl B4 &L 2 AAF Y &I
Ribb d =78 5‘:-] = AR o = 278
ibbon density | LAY | o) a5 vl 96l ve AFE feed serew S
= = o wg}t =AY, w3 roller &£T = ribbon E&
48 A= £ =99 ' S i =
Roller &% bl of 4TS = F A= AEEQ dwell timed} RHA]E]
5 = 5 itk 71817 2 ANDA 123456 4% 3%
Oy dFaTLA 27098 |2 I H 8
AHg-3h=Tl, roller %+ 8 rpme|w Fo] whet
e 284 FUAY | oirel 2ol BRF % Ak AsAol Folh
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Ribbon density

I8 JdRAE EX

34 FFTdA

3 584

Johanson model”e] wWZW ribbon WEE roller
gap¥ W #AlC] A7) W&ol 4 FHe PSD,
TEH, FEFadd, 454 2 B IFS

2 4 goms weYelt

Ribbon density

Ribbon& ¢F2&F &7 oA A EH]

38 QA= EE

I dFaTdA

39 58

247] typee £ HHo| viw FF GA =0l
FHFL ok LH7E typedt B4 W7 195

AT AZTFE ) mE YT FHAA 247
ER71 WRE9S WE A3 BAE AUk Bk

Ribbon density

Ribbon-& ¢F2&F &3 o]+ A4 E )

38 QA= BT

Mill Screen

IE FFTLA

3y 584

471 Al type 4 57 olF Ao A=
3] FHFFIdAd L TEAY Hgks Fu) A9 =
A7) AAHe] Jorz AL F ol

w47 Al BF70 948 A9 S8l BAAE oA
Aok gt

Ribbon density

Ribbon-& $F&F &gl Al At

38 QA= EE

I FFTLA

38 3§44

247 = 24 A9 A2 9
e 2FEYY 2 BB IFe F

w190l

Ribbon density

Ribbon& 2 37 oAl A EH .

I A= EX

Blade & Ej

I FFT LA

Iy 284

£47] blade Fel= I TR whet g Ay
(shear)E AHEE & Ao w2 Ad7]E AREstd
Fo A AP dAETE 12 Ha, =2
A71E AHEsd Bddste] dARREIL wWA
ok YAe B2 dde 9o 547 L
o] 932 Fut. Bladew= 7]7] YAQlel wel 1A
7] Wzl AHEoI

_/

Ribbon density

Ribbon& ¢F3&F &3 o]+ A4 E )

49 A= BE

I FFTLA

39 584

=371 A Avle QAR Bxd AHHeE o
S Fol Ao EFFYY E 55 IFE

Ribbon density

—_

Y A= £X

l—f\l I'N

—_

I FFTLA

fo/40 |40

)
ot | ool | ot

Iy 384

ofN [ ofN | of)|ofN

&
2
k)

Ribbon density

}3 QA= BE

Iy dFaTLA

I4d 384

o2 19lgelt
T 54 7 e@Eol Ho= REAAY 24 24
Z VA QA7) Bol A4R AS udAe ANE
& P9l ¥ 5 otk AT e Sl
4 24 7 3449 9%L Z 4 A0 AL
34 g ol Fth Ashaol Faeld

exsl $Es} BYHA gow EFEAAC 9T
§F 4 A0 oMp HaA A 3 § es
9 HEEE 25 C +5 %, 40 - 60 % RH=Z &g}
sl vk,
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234 A A )

=
]

ot

)

of
ol
Se

Z

12!
El

ol

7h

4% £% ¥4 2 89 33 WA 0@ 2] 98 B}
T 326) ANE AWHA AR B 27 A3 B FAY $Eol §FS Fe AF Y} 29
349 gAge BT
A §2ol FAHOR P F 5 At T FHVAL Wash ol U@ Asigel B,
E 0t A% E990 29 349 27 99 918 AT L.
T4 A% £F 33 2 39 327 98 9
34 9A: 9% £% 34 % 89 373

TR E CQA: ZA &5

w3 EEEEE

44 2A 3 27 B9 AH

Fy 84 54

& T T A BAEE FH FFTLAHE RSD < 3 %
Iy FFTLA ojorg Ay FFadFL FA & wA= FTFO]
Houwg A9y oltt
#F T N A A" AH FFS 982 ~ 1012 % e
Iy At gl WA Ao A &F mAe Tl
He Rolmg AYFolth
73e 524 Ribbon At €x7} 068 ~ 0.81¢]3, #E FE5Ado] =o}
o (fic > 6) 34 £F0) vIXE FaFo] H& Aolmz Agolck
AA L] CCs FaFol 5 %Y W AL wel g ATt 2
HyH A= BE T4 T A #EE Ay dA=EEY Haks AA %%oﬂ
e ol Heomw Aol
9 W un o] ¥a UEE 062 ~ 069 g/ccE, WAL ol A &5
- - o HXE 93Fo] Homz AL FHo|t}
2glop 2 but 1| ZHot23 5] viEH o] AdS4E & gyt Atk
H] 1 A Zejo] A=k GA B9t &) AAHER 1ol
¥y ¥ HA
THY EIES AF Ak 2t Y] v £ A S
Btk V¥ E7I7F AR HAL, AP elth
TR EF
B AzRFR g E=e A8 Al EFY] SR/ WAE
el F7HE oAl A oF S
I "dazt WA EFHL olF AE o2 idv v %ol
e o] 2= x "ok g2 Antadge BT 7P v g
TR gk ¥4 eAE AaA da, A S0 vAe 9%
Homg AHejgelrt
EF £ AH Ager BE AdA A g 2719
=% £% (rpm) AR | EHVe vE £ £55 B 16 gt RV 20 rpm
o8 n4gH ok 34§30 PN A4 F1oln.
SR ge Aol Fxsd Ao B} &Fo] AddHTh

Acetriptan< BCS class [[0]22 19| g o]t}

Intensifier bar (on/off)

Intensiﬁer bar7} “on"?l AHjol A= He] wfRE ofr|T 4

Stk UF olAg Agel 4AHE AL WARI A
-—]Z &3 9 g FA A intensifier bar= “off'£ F o] UTh
Hgﬂ/\‘]O] H—T;].
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371 fill levele &3 ol dFE F
ngEe] ey Axgr g A WAEE
o] Ftelt}

&3] fill level

ofN
)
o
i)

Holding time

£37] discharge

o
ol

g A= AAY] =7 Bd glenE Aot

Drum-to-hopper transfer

2= FE7t #ElEA gow AY AHe] 2EvF WEEH
24¢ 37 (&% 2 RH) w=7F CQASl FF& ETh GMP 319N Ax 34 T &%
TE e = X 9} FEZ 25 T +5 %, 40 - 60 % RHE B3}t A
o] vt}

A A AT #29] A w2, 99 HRYE LeHot=Avtaa B0 HE2 0.6 %ok 29 %
2 314
- A Acetriptan® &] A|A] 2442 o] & 29904 A5
ol

- Acetriptan®] %2 &= wiEel, £ A Bl ADdES FEE F U= A=F FH A = A
o] #ostH &g T4 NIR ZUE L ZEA ] Fo] o] Bl

- adER gy g Al 712d £ T2 AFe AAste AEAHA el 24,

- AFolME g FAAA FA A, B, & tia] Lelop2idviavie] HEH AT 3]

FEFS AL
ol Aol A acetriptan Lot #25 AH&ste] A3l AZ=FE EF7)(150 L)ol 250 kg EF= A=
. 232 0759 ribbon A DEE 2T 2 roller .
- Ribbon& &35 5 71 5.0 kg MAZ U=
- ZF iR B dart 2otE vt adgd 2] A 16 gt VE-EF7]A 20 rpm SEE
100 rpmo. 2 &3}
%, 2gol= vt go] HriEo] ® 439 HH AP wel 3 3.

)

- ge 3 53 AdAale oy 98 2 239 10 A XA 2H.

- gdg EFES Y 10 kNoZ ERA.

- A ¥]Z4 (Ejection force)s EUHH I

- B E BAl= 34T B8 7] A (punch, die) ##-S 53l picking, sticking B binding o] AL
S AA tal vk, 3, FET LA AE AAL

© 3% 432 Y A WFe 7 wjx Y ARE e (Y.

F 43 9y By gE A dap

Az oz} 24 WA} B}-3-(Responses)

- A: 2Hol2 4t B: Niew (B2H] Yi: E% Y2 A Ya: 83l Yg 30 3
- w2 g HIEEEH (mYg) 3 A TU4 (% RSD) | A= (kP) | A () | 8FE (W)
48 58 60 (3 i) 2.3 9.0 2.7 96.2

49 5.8 100 (5 &) 2.5 9.2 3.1 97.4

50 10.4 60 (3 i) 2.4 8.9 34 96.3

51 10.4 100 (5 &) 2.3 8.8 3.7 96.7

52 82 80 (4 &) 24 9.1 29 97.1

*

=7 fill level& °F 49 %o]il =2 o] HIELS oF 51 %o|th




- A v &2 (Bjection force)> &8 FA A|ZF Ao} 2dot24bul | BIEAEA Ao mEk gt
S/t ey 150 N& 2384 = &+
CREE AAe e 2US 7HAD AR S9e) wod H= 547 /ISE
AR =2 ANAR HA A AF 9] stickinge] YolUrA] 2%kAL die cavitiesol] binding A 25
- 7} wix)o) M % RSDe #d &g FF olF 3 % oz Y
. ;ﬂ]ﬂ.z%o_.:_g_ p‘_aLE' Xiang,]._ 983 ~ 101.7 mHo]
- AA AEE 90 + 02 kPo]aL, o]E XX 80 - 10.0 kPl 9 .
CAAE M2 B(< 4 B9 8FE0 B> 95 %) B9
- AT AdE HAEIF By U A Aol HIEWAZE (S - 104 m*/g)T T3
-5 %) WY WA FFS A %%(msensmve) Aoz Yehd.
S AT BN A wEEE 02 % w/wE 2HEA B8
- BA e Hx A U 58 Thsgt E'.Mﬂ 95.0 - 105.0 % w/w °|WH <.
- AA FFFAAHE RSD 4 % ©lFE FHEs
A3 29 2 89 A AL
- ATE WY WelA "o BIEEZ (S - 104 m*/g)T B A5(60 - 100)= AE] A
Exqo) fo% JFe vINA Lk
HulolEE HF EF 2 &9 A W5 d 93 Yo}
% Me AT A e HF Y 29 IH 98 ks RoFh
£ 4. F 9 39 3P A9 9o
3R 9A: AF EF 3 2L g9 33
FUAANE CQA: FA &%
B3 EEEEE 44 24 4 27 B2 A
=9 24 54
N - 104 m*/g WA zHof= vl HIFHAS A
f?ﬁf‘wuﬂ]“ o %S AR ere} gsidel wA FAHARL o B
13 e 2 el wel ERALY Aol
ge Fg HA}
120 312560 - 100904 A B4 §Eol FFE )27
T £% (rpm) rong fsfide] BHA HriEA o] 34 Waye 4 #d
ZHAZ Aotk
235 AA B4 4 ML
B A A 7] 93] B}
E 329 ANA Az FA 7] 8 FrlelA, AAY FFHULH &F0) dFE FE A
Ao dsiAel Beg Sl
Ao 9 F M CQAd FFL E 4 dE Y NSE Austy Bd s 228 Bt
LB B 98 Gk dae E 450 2ok
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3 45 By 4 HAR] tigk 27] fls) H7

A4 2A 2 27 B9 AH

T GA: 84 FA
ZHAARE CQA: A FFF YA, £&
B | $ASGE coa | A3 B |
Fy 24 54
. ) dFadA
T9E @3
&
e FFF A
gt 47 £
7e rr | FFTELA
T3 &%
dFadA
£3E 254
£
dFadA
=9E w94
ol o}l= X
= l}‘-ﬁ‘/ko %%
3= HFa L
Ha 9x FIEN
By 3% HA
Press &% FHFTLdA
number of
stations used £&
dFadA
547 P
3
Feed frame dFTEA
paddle speed | g
Feed fill dFadA
depth £
dFadA
of| B e oF
£Z&

gal A MR A EFE FFS 983 - 1017 b=
AL AQovz FFadddd &5 o] A
= AolB=E AFo|th

g9 34 N A 29 3] EFF o] RSD
< 3 %olEE Aol

He A= BEx= 4 14 olF £ THNA
g At BPe fEA0l FoEE(fe > 6) FHF
Il FEFS FA ot ATl

E3E 38242 hopperol A feed frame ¥ die cavity
2o BEsE IFS = F Aoy 4 A
M Al HAg SEAAS RS FAo] MEE A
olm By Az AMEEHE e ¥ FE3HAS
oA EEEY s A dFS FA FS A

FFTAHE BT FH) FFL wA go
B2 Aggolth

= & 93 47 FA o]F ribbon A Wxof I3k
< T BFgde] =dHA &< 7% ribbon T
o] w7 AATE S A jla ofd wet gA
A= AR AR S Uk oA &E dTFS
= T JerE a9gelth

& 25E 0

E W3
ol stgFadAdTg &0 dFS FA

Press 7= AWl Aol wel Ad9EAn A
oM<= 3 7 BA7I7E AT s17F AAE
Hj |2} AAE v = 22 pressE AMESEAITE
51 7+ Eb8717F AH8E Zlolu=g fsiAe] Y.

837 e dxskd nxd 279 RFE
e Jdugy, AF &7 ¥4 2 39 4
oA pickingol #F54 gkouz A9 o]

o}
HASE SR WE Fe Hxgk o] & &
A3, =8 A9 die filling®] #L3A &S
orng y9go|t}.

Feed fill depth 80 % ANAAEE AAHUL B
UEY 2 AF = ez 9jsjie] vt

FFTANE EFE dLE8H s58 FFS

omz oul BRI Belo] glo Aol

HAAsHE du BAYERT 2 AL lamination©]
A2 ¢ dal 2& A9 AAe] 7127+ A7 capping®]
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Aol e o Wl Wl BLF BAgel 7] AN A Ao g

47 & ok T A4S BE 830 9FL E 5
UTH 4l B sUg AuloAe] ALk AE
o] we} 1.0 kNo.2 A Ho] Q. £Ho] B g3t}
g2 F3roth
FEFAAe ZIE FAdY TEA] gEFs w
Zd = modetmie e
=199t iy onz Fepggtvbe B¥ol glo] Aot
e P AH A e BAYe By A=s vhEE o
2329 9L 2 5 o) nAPoI
] AAZE E=Htt WE 45 die fillingo] ZHA|
Press Sooed | H O T U ol A WAt AL 4 9ol ALY §&
(555211 gfrfe) o dTe = & Atk A FA FFS FA
Y Z= MY WA= press speed= 7hs 3 71
S5 T S o] =k
< Acetriptan©] F3A|¢} 3 AFEHEZ FAHAE B
Q
Hopper, it o Sl9Ae vt 8448 2155 hopper angle
oen gz designe AA §Z7 FFTAM FFL FA
vibration = orowmz 7oslo|ch
. ST AN Eﬂg B EA o] £ hoppere= 50 % 7FF A A
oo . BE o] £EE #AT A% £33 FFTYA
eve £& Qs Z=x) gtomZ o Ao Lt
A s} dFaE LA 9D | 84" AAT UR 2o 2o mq;quq z7hd
0] 82 F099 | 79 2R EmE A £ glene dae S,
- o | EFE Azel UR 2 A gdddel "old
Q ZZ_].—O Uq‘j —
Bgs s | Do s slenz T3 Poln.
A3k = B Alzle] ZustE §EdE 9T FA Ko
&= o2 A9y ol
N LT <o Z oxog_ 2] Ao e
o . o G el ZS] A e
24 7 7F HEHL 57 CQAC %%k—a— =t} <GMP
(2= 9 F5) sz M AX 3 T 229 55 25 C £ 5 %,
40 - 60 % RHE w3t} fsiAdo] S
HE= B2 SA@ibbon Zdl 9% F)F B B HAF AFY FE 540 #dd

tlo
P
i

Aol th3}+ feeder frame paddle speed(8 - 20 rpm)2] FES FAlSt= 2~3Td AT 5.

E
b
£98e) 5840 Fomz, A%

- HE H W9 WelA feeder frame paddle speed®] W3l= 2 A <]
AgRAY FFTIA L A 2
A & EF feeder speed®] W] s obFH FFo] Y-
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Fe 3¢, 8 &%, ribbon AY ¥xd WE 53

EES B8 7] Sx(dwell timed #HE)= BA B, B, &5 I FHFTIA, vhEE, AFUA
2 AT 2E gdd F2 54 fFE = 7 US
42 A olF AAE ribbond HWEE BAY Ax, &2 FFES F AHY G4 BHEAC
TS = F U
aee g2 ZA F4 S olF MesY BAHE st fEl 3 /e AlE EIEA 23 full
factorial DoE7} 433,
- of|¥] E}A U (pre-compression force)> EFFCl F&FS & & Jv A W 7IEE S9F7] Wil T
- a2y A Z1AIe os) BHRE A A|(7187F FE ANDA 123456)0] ik o)Wl AR 7] %3)
o, o8] B} Y (pre-compression force) ©] DoEolA] 1 kN2 1733
C R 46E AT AA B 2 RS BRAFTh
X 46. B} F ol U3t 23 full factorial DoE
. . FE
A} T WF ] . ]
A FEE S (kN) 5 10 15
B E147] £% (rpm) 20 40 60
C Ribbon 4t ¥& 0.68 0.75 0.81
HE-3-(Responses) & % (Goal) 3] 8 715 ¥4l (Acceptable Ranges)
Y1 ek st o] fle A4
Y2 AA A& (kP) 58 W9 A4 oE vhg-Sol 7123 &8 M9 2% Jadh
Y5 hEE (%) 23} 1.0 % ©]3}
N = v 0,
Yo | &% an 223} ;H ;;j o
Ys g (w/w %) 100 w/w % 95.0 - 105.0 w/w %
Y SFd LA (% RSD) | RSD % #HA 3} % RSD < 5 %
Y7 Bl AIZE (7)) 43} 5 9% o]&}
Ys |ZE (%) o 5} 30 380 % °|F
- AA AH A oF 5 FAF BAYSE THE
- AA AFAE 4D AFL, S BollA AFH (20 Erbtk AA AF S vlX] No. 54cA] 2])
- ARG AFTE 2 A AAFH AolA #EE
© 347 T3 AR 2FE HAYE
X 47. B} FA4ol W3t 23 full factorial A8 A
A= A ¥4 B )
- A: FEH4 ¢ B: B137] £= C: Ribbon Yz A A= Yo §FTLA Ya: _30 B3
b (kN) (rpm) A 9= (kP) (% RSD) L£EE (%)
55a 15 20 0.81 10.8 1.9 95.7
54a 10 40 0.75 9.7 3.1 96.1
53a 15 60 0.68 12.9 3.5 85.4
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55b 15 60 0.81 11.3 3.9 92.6
53b 5 20 0.68 7.8 2.6 96.4
53¢ 15 20 0.68 13.6 2.2 83.8
55¢ 5 60 0.81 42 3.3 99.6
54b 10 40 0.75 10.4 2.9 94.5
55d 5 20 0.81 5.5 2.3 97.2
54c 10 40 0.75 9.1 2.5 93.1
53d 5 60 0.68 6.7 3.7 97.1
A FEo] gt T8 84
ATzl AlE ZRJAEZE LAY wjitol, FE & (curvature effect)e] T84S 2dHE =2d
2 A}%aoa AT AT FaFA gl %
e, AE TAEE md A8S 98 ¥g
- T half-normal plot (¥ 39)9lA=, A(FEFE )7t C(ribbon 4t X))o W2+ HA Axd d3F
S F2 ARYS BIFE
- WA L Shapiro-Wilk 7Hd A AdelA HIZE &5 o2 (pure error)d&oll ZF TXol| Fag
JFol RN
Hardness (kP)
Shapiro-Wilk Test 95_: Ep
e~ £ 50
A Main compression force (kN) E 80—; =
G- Ribbon relative density = 70 #
:Error Estimates Zg 50 4 DD
B Negative Effects ;‘: 304 :'
0§ 4
R
0.00 1.53 3.05 Py 6.10
|Standardized Effect|
a9 39. 81 FAo] A Hxel v A= Pl g half-normal plot
- A A= oFdY contour plot(ZLE 40)ol A RHolxo] AHAHoZ FEPYUYH #Ho] A3 ribbon

A=} 94F B
- Half-normal plot¥} contour plot ©]

I13.6
42
A: Main compression force (kN)

C: Ribbon relative density

Actual Factor:
B: Press speed (rpm) = 40

C: Ribbon relative density

a3 40. 844 ribbon AU

% a2 Aolo] FEa ol

flee HolE.

Hardness (

| f

A: Main compression force (kN

Ao A= 9

0.78

0.71

0.68

]

U=7F A

-53:
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JRE FH FH o)F BT EREol 1 4H4 R B9AL Ay UEY

DoE A3 =4 549 7MHAS 8T F UAREE 24 Zo] Jhesivde Ae BoF

=, Rde ZAE Sxste AR5 BFERE ribbon Al Dol Zad BESS ARt AR
3} 2= 9\)\2_

= T =1

o
olseo] A =4S Uebd No. 55¢ XS A3 RE XA wlEx
- mepA BA FEe eede 5.0 kP

A dgHAel gFT LY dF FL& 2L

- o}2 half-normal plot(ZL¥ 41)2 B4 =71 F§Fa gl & 9dFS F5 LS 2429S Yeh.
- B £=7F S7HEl wEl % RSD7F S 7 o] A2 HES main effect plot(T1E 42)oll A WAl HY.
0 Ast BashA o

* Main effect plotol| X|= & (curvature)°] #HZE A XU wepx FHEZ H
o= HS B

Content Uniformity (% RSD)
Shapiro-Wilk Test 95 =g
W-value = 0.866 = 3
p-value = 0.210 = QOE
] =
A: Main compression force (kN) _5 80 = 4
B: Press speed (rpm) o
C: Ribbon relative density = 70 e
= =t
A Error Estimates S 5o =
a 2
B Negative Effects F 3p E
204
10} =
o8 &

T T T
0.00 0.34 0.68 1.01 1.35
|Standardized Effect|

a9 41, 81y FAHo] A FEFaddel vAxl= ] dig half-normal plot

Content Uniformity (% RSD) . 0
&)
B: Press speed (rpm) g 35 %
x N //-
Actual Factors: = >
A: Main compression force (kN) =10 € ° ,,/
C: Ribbon relative density =0.75 5 3.0 7
5 T
e Design Points e
6 2.5 e -
e e
o _—
&)
2.0
T I T T T
20 30 40 50 60

O 42, B} &57F AA A g vAe o 9
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A

O U FEEEAA(E 22 % RSD)2 U =W B SR SR, AFE S5 H(20 - 60 rpm)
A= A ¥ %]_':j——'_—i AR E A FFALEAE AIE 2= gAe.
- 60 rpmol A % RSDE 4 % "o 2 Yepsta SAX] 5 % ol A+
MR B S5 44 2987 AT 998 AAm o #E S50 TIAAE
- av R AAle]l ARFHAE 5 %oldt oAl MA A% HA= 3 % ols)
e B AU BES oY) A8 AE FAo) hdFo] 1A WOWAL 5w WE Y
&5 8 Asle Aol F5
A T ATl 2Ast Al 8H =9 W= 20 - 60 rpm
B9 2o 4P F2 22
FEH4 9 (main compression force), B} &%, ribbon AUl YEv Fdld JAA T8I FFS 7
A EI 5
B Ak 15 ~ 3 Fow wax thoF
olgf o] half-normal plot(18 43)= AAY &= T8 TS 71A= 842 AFEEY) S

C(ribbon 2t ¥E)E HoF.

o] F 8A4AEL T T8 F5 LS BY YA Edx7EL Shapiro-Wilk hypothesis test<]
Ay mel a3k J3Fo] RS
Dissolution at 30 min (%)
Shapiro-Wilk Test 95 LN
W-value = 0.943 £ gp3
p-value = 0.672 5 3
. ) 8 3 =c
A: Main compression force (kN) & 803
B: Press speed (rpm)
C: Ribbon relative density § 70+ Bac
E m
A Error Estimates S 50+ o
] e m
B Negative Effects f 30 =
08 »
0f &
T T T T T
0.00 205 410 6.15 820
|Standardized Effect|
a9 43, &= IS vIA= B ¥4 WAl Yk half-normal plot
-39 4= HA £Fo U FEFEY(main compression force)T} ribbon Ad] Yo EYE HAF
Ao SuAe FEFYY(main compression force) G} ribbon At Wxo| uwet Axprp &
A7) W o] oo EATS HAE
- 8E 52 FEF Y (main compression force)©] S/l whEl 7HASI I ribbon AT ¥E7F SIS
of weat F7t
olggt A= o] 84E0] HA AZe HlAle IFS HAE
- FEF Y (main compression force)o] F71gol Wt 5 %9 FHEAAE ALgsivets JAd] AHA
E aaAT 83 A9,
N2 No. 53c7} 13.6 kP9 A=<} 838 % SEFES HJ7] "ol FAZH &5 EAE Isl7] 93l
AT A3ske 130 kPE AHA
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Dissolution

at 30 min (%)

Hgg.a L
838 =
A: Main compression force (kN) g 0.78
C: Ribbon relative density = 96.0
o i
=
Actual Factor: @ 0.75
B: Press speed (rpm) = 40 D =
5
L
Ke}
x 071
S
0.68

T T
10 13 15

A: Main compression force (kN)

a9 44, FEFH L ribbon At EDE7t F A

YA dgHA}e] djet Y APAgke 2

- HiR] 5dce] B AN gAl AFmAre] FolE Hrlehy] AAs) v 20 vtk AAE

g3 MAE o

Ao} HAEE

A} AYAATL 2 GAE BEA £ 5 % o[, A £ 3 %ol & 2AE Ao Uehd
L AA B AR A AR U AL BAYA G%e
CAAE A4, 37, B AFASAT DOE B8 Ane ¥ 470] YL,

AT

ribbon A ¥E+

- FE}F 3} (main compression force), B} &%, Uz ukso] 693k adgko] gl
Zy B} FAolA Astd AAELS vl EHY picking, sticking =& capping®] YA L
g A1 A 991 ~ 101.0 % HH.

B3 34 Ag 89
ATE EE HLB - 20 rpm)ll 4] feeder frame paddle = FA| &Fo IS FA Fo-

- B8 £% 20 - 60 rpm WA= o FFo] glds

B 8 Thed R g

- BFA e vl X7t ribbon gH] WIE=(0.68 - 0.81) M WA =4 7tEdh

B84 33 #9
B T dFE e 38 v tig d 235 uReE 3 4890 B 38 e WHS vEhd
¥ 48 814 T4 AAF ¥
A FE A @F7] Aa 7E

A7 BA A (n = 10) 30 200 + 10.0 mg

F AA A% (n = 20) 30 & 400 + 012 g

=3k: 8.0 - 10.0 kP

JA A= =10 30 &

A A= =10 F5: 50 - 13.0 kP
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BAFA (n = 10) 30 & 3.00 + 0.09 &
B3 (n = 6) 3 3 5 5 0|3
ntEE (HA A =65 g) 3 3 1.0 % ©]3t

TE 3 A, F3 E A A

HHlEdE A BtF T4 A3 A3 HIt

o
5
ok
o
B
N
©
:?L_“

[e]

# 49 dHlolE" AAl B 4 #AA HAs) H7t

23 9A4: 84 3
ZRANE CQA: A FFTFUX, §%

B3 | SAS%E coa | Ad B} | 43 24 2 27 #& A
59 24 54

e BAA

HAte AA AL BRAe 22T £ des
= (0.6

ol
ribbon At ® 8 - 081 wet xdgE &

. £&
ol ol=x)
Hoe Atk -‘Hsﬁ"éol O};ﬁ‘:]'
. Feed frame paddled] 4=+ 8 - 20 rpm ¢ oA
R g3} gRwA FTe TA Y3k A

Feed frame
paddle speed

AzqrEel A AzTRAN 2 B ¥
welo] AN BRF A el &= 2
S 3 & 9t} 9s|Ado] ol Uk

Astol gobdsE 44 Are
H B HeolAE 30 13 §&FF0]
olmg A Axrt & ¥FS FA FUTh
a4l wrobzich
LS 20 - 60 rpm HeleA= 8

o @FS FA &k fsfde] Lopxn.

4

o

FEHI A 4

Press Speed FFAAA
(dwell time) L&

235 AP RAAM L ARy AN AxdRE Azt

- Fa s A Az g dist JEE FH7 A AEsEF FHol . YA AxqE S
of it H= WS EE Aw FolFd Az g o] dis] AAsHoF shok HAF A AR

AT ol AGe] BEYE G A 22 HD AGel FHYH ST 3P
WYY e HEF A9E 7 ok AZFE S YA APy 2 BEA AF AE A UA
79 A% Jus) 2o ARE AEY 7 vk Fvol g YA H5E 29T 7 Yok

-3 T AP AZRTEGO kg)E AA
I AE& MAE A=x3H7] s Fd3 AZTFEEG0O kg)Z] AZFE o] dis) A9
Aol el AN FRE Az g $d Aol AEE A
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AR AzGH (kg) @9
AFATE (3F MY 5.0 25,000
BAd SR (37 AE8) 50.0 250,000
A R 150.0 750,000

- gE = 3R gY FFL 16 qt capacity twin shell V¥ EF7|E X8
Z7E o AAolA 7IsketE, ofssta Bl ok FAdAAS FASH] As) o] rE ol
A 3}

- 7]3FerE FAFY - YA gE do] H]E (constant fill ratio)
- oFEHE SARY - 9AF 3 §A (Froude F F)
F= rpm*R
g
rpm: 1 &3 3
R: ¥HA &
g =9 4T
- o epz] FALY - A A AE FA (rpm x #)
Ay FRAN T FEL 74 A ol AL AP FRAA 63 %A A Ml oFzb o wRE
TRAAM A £xe AH Aoz Slsf 1A,
3

LN

5
=
= 4
% in-line NIR ®}*H(“3.2.P.5.3 &4 W 2] g o] A~ 7}‘]{}_)
EIE FFZAS szl 98, moving block % RSD7F A& 29 Ed moving blockel
A S oW % RSD= 5 % ©latAar ddstA =dd 3oz dusth -4 &3 37 &9
e ZTE oo dis] & 510 29k

E 5L A-4H 28 343 B FY ARFR o)

AR T3] Volume fill &5 : e
AzTe kg units £%F (L) level (%) (rpm) Acetriptan Nrev
A= X
deo = 10 um 368
AP 5.0 25,000 | 17.6 (16 qt) 63 20 dop = 20 um 285
dgo = 30 um 234
TR 50.0 250,000 150 74 12 285
AMFR | 1500 | 750,000 500 67 8 A A oA
Welgold & inline NIR oz $4 AHE 4
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2.3.6.2 Roller Compaction ¥ Integrated Milling 34 %] A== Zoj

- AP AFE (roll AE 120 mm, F 25 mm9] Alexanderwerk WP120 AF&)oll A L3 X5 (roll A&
120 mm, % 40 mm®] Alexanderwerk WP120 AF8)E 3skal o] AALF 5 (roll XF 200 mm,

% 75 mm%] Alexanderwerk WP200 AF&)E A 275
G 34 A H 27 WO rollers B o weor & FH WA
L2 B9 wgel Wl ALEEE AgEe oldg B

i

o]

Roller gap

o)
AR

Kol
= -

- Roller gapoll gt A= E o g2 02 3279 rollerg AHE-3IH % roller gap(S)# roller A&

(D)AFol o] vl &5 frA8h=
T How AR

N

Roll § =& roll &4F

rr ok

4 M @AM ribbon == o] A I & FE 54090

H 23 downstream Y=o FsHA FIFS Fre AL Loty

(I

il

2

peak pressure (Pma)E AT ZH ribbon BEE ZH3I= A 9.
Ko w}—u Azxzdr g dge 5D Bl&o] Fx2 W, R/yWD HIS
Praxe B A (Re = roller &, W = roller®] )

- Roller &o] 3+ AZXTE &Fof factore ot 2oz AAak

Ry _ WD,
Ry~ WD

A Bx HxAC =gst

Z7E F) A gukd oz x183tE roller ¢F AL Johanson modeld A HALEEO] roller

#2 FATOEA U

had

- qkeF rollerel]l f¢to] AMEH+= A% v HHZHEEH FHE rollerd] %f(bar)d} roller 3 (kN) Aol

9] conversion factorE oo 3t} Alexanderwerkol] W=,

WP120: 0.0922 kN per cm of roller width for 1 bar roller pressure
WP200: 0.0869 kN per cm of roller width for 1 bar roller pressure

- Roller ¥4&E 93 AZTFE ) factores TS 2o 2 AAk

Ry, 0.0869 X D,

Rp 0.0922 X D,
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23ZF &5 9 roller &%

Q = paDWSNx

- p7} ribbon ®E(g/cc) & Wl DE roller A& (cm), W= roller ¥(cm), St roller gap(cm)©]il Nz
roller 33 &% rpm).

- THEL screw auger®t ¥ mass flow rateol] 93| roller2 WY I screw 3| &Eof URbFo=w
H & &

Q = GCsNs

© Ns& feed screw 3% 4% (rpm)©]il Cst screw per rotation (g/rotation)oll 93] dg® EZ9| <
oM d¥Ao=w AAH.

- Ribbon @E7} EX X o] =23}7] Y3l], mass flow rate’7} AE TAIJEE F 7o S HAT O ZH
roller =9} scres =2 HIE AASA FA

ﬂll

& _ prDWS
Np Cs

Mill A& 2719 Mill £%

- Mill AT Z7E AZRFER BAKE He

OBz AxRFE o A S fFAEHY A G Mill Sxv AF T2 540 JIFS
=32 okgre.
- Mill £55 A9 A& 924 wa) 7155l millel] ribbond =24& wA|
- X 52« roller &2 integrated milling F3 o g A=wE o 7 Qo
3t 52. Roller $+2t#} integrated milling 37 AZ7+E o
Az Roller | Roller Roller Roller Mill A&
Alexanderw = = o
AT k it erk model B A& gap 4 =7
& units (mm) (mm) (mm) (bar) (mm)
AR 5.0 25,000 WP120 25 120 12 - 24 20 - 77 1.0
HAdB TR 50.0 250,000 WP120 40 120 1.8 50 1.0
AR | 150.0 | 750,000 WP200 75 200 | 20-40 |31 -121 1.0

o] W= AxFR o F2d w2 Flo|n HFHolof T
23.63 HF =3 % 93 Az gy
CAZRTFE ) A BA9 7Y

R P
2 stz $9 EFae A
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CAze BP9 WA =27 Y] $9E 23 dvhd A2e B AHED AAFE e AL o
&3t H7h
( Vl/gF}leadapaceT)l
.
? ( V1/3F}I,( adspace 70)2
Ve EF7] F90]3, Fuwsgpee= headspace H1&(100 % - fill level %), r< 3.
L BPE seolAvVi4 B W BRF HAFE o] o AL
- HF EF L gY A AxTE = 1% 539 29
53 HF EF ¢ 29 34 AxtR g
AZFE Az |EF7) &% |Volume fill] &= HAF &H gy
kg | units (L) level (%) | (rpm) | A|ZHE) | - A ZHE) -
AFAFE | 50 | 25000 |17.6 (16 qt) 49 20 5 100 3-5 60 - 100
HdZHFE | 50.0 | 250,000 150 56 12 8.3 100 4 48
AR | 150.0 | 750,000 500 50 8 12.5° 100" |~ 26 -43 | 21 - 35
" AZ ok @
2364 B 38 AxTE g
CEBA 3R N AF F ol &3 A IS YUV A3 wi x|l AFEE A AR R AL
= gl 2
B FAC 9FEFES vAE A HFEES 235004 =9,
CBAF F4E A9 510 BATE BLE TR AEAD AN FRAE AT A9,
B S i 349 Y (20 - 60 rpm)
- 2elB R A FAIZHdwell time)> AZTEE goiste BAAA WA &5
23.7 37} AZEE 6
- 2360 AEE AZFE e GFo oA 50.0 kg cGMP 37} AEFE w7} Hd3 FR
o] d59ookE Tot #2F A|F3} o]F BE Aol A&
% 54t 91U FRo d7h AEE NS fa) AeE gule ¥4 W4 aok
¥ 54, 3|7} AEE vl A o] ALEE Auiet ¥ WS
IA oA Az A
150 L V-blender
A-bz &9 34 9 g4 3 o 285 revolutions (target) for blending at 12 rpm (¥4 F&
AL in-line NIREH o2 ZA)
Alexanderwerk WP120 with 40 mm roller width and 120 mm
roller diameter
a2 T4 2 2 A o Roller surface: Knurled
o Roller pressure: 50 bar
o Roller gap: 1.8 mm
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o Roller speed: 8 rpm

o Mill speed: 60 rpm

o Coarse screen orifice size: 2.0 mm
o Mill screen orifice size: 1.0 mm

150 L V-blender
o 100 revolutions for granule and talc blending (8.3 min

4% 2% 2 29 34
12 rpm)
o 48 revolutions for lubrication (4 min at 12 rpm)
51-station rotary press (51 stations used)
0o 8 mm standard round concave tools
B4 24 o Press spee.d: 40 rp.m
o Compression force: 8 - 11 kN
B2 AA H=: 8.0 - 10.0 kP
o Pre-compression force: 1.0 kN
o] 34 T A H HTEA= 44 £ ¥ 560 Q°F
3 55. 8|7} AlE8 WA (AxzME DPIM032012) 278 AAF W
A FE T4 AHA 73 23
-3 5 33 ¥ g9 I
A NIR % RSD < 5 % 49 %
3 I H B FF
Ribbon At ¥= 0.68 - 0.81 0.74
d1o 50 - 150 um 96 um
I JdAE X dso 400 - 800 um 611 um
doo 800 - 1200 um 925 um
Iy FFaLEA % RSD < 5 % 43 %
ey ZEA (ffo) > 6 7.35
HF &3 ¥ g9 3%
=3E T YA % RSD < 5 % 2.7 %

95.0 - 105.0 w/w %

1002 w/w %

H
By 33
A7 BA AF (n = 10) 200 + 10.0 mg 197.2 - 202.8 mg
F AA A (n = 20) 400 £ 012 g 4.04 g
A A= @ = 10) ff ig ] 12’8 EIIZ 88 - 93 kP
AAFA (n = 10) 3.00 + 0.09 297 - 3.03 ¥
B3 n = 6) 5 & o]3} 15 &
nhEE (FA FA = 65 g) 1.0 % °l3f 01 w/w %
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3 56. 37F AEE WX (AZME DPIM032012) &3t Al A

ANy P & 234
. GEN-ACE®} 52} 200] &7+€ e}94¥<] | GEN-ACES} 57} 200] &7tE el <
°° A e wy e G| A e vy G|
5101 A. HPLC #FAARE 2557 5 A EFEY 54
o B. UV 29 E™: ¥FZ3 Y B. ¥ %Y 5¢
e EAE] 950 - 105.0 w/w % 1003 w/w %
SeETF ol A AV < 15 AV = 47
30 7 &5 80 % ©1% (1.0 w/v %

8= SLS7} #7H¥ 01 N HCl 900 mL, USP 9% %

|18 A2, 75 rpm)

ACE12345: 0.5 % ©]3} ACE12345: 0.1 % ©]3}

3 AbE w2 AN FAEZ: 02 % °]3t v x] AR FAEA: 0.06 % ©]3F

T #dEZE: 1.0 % I3t Z #9242 022 % °l3}
& USP <467> Option 1° W& USP <467> Option 1] &

gL
2 A4S Zarr7] A A9 d7ot = A+

A A% 27 Ax w4 Al Brke A A I o= WA BAEAS,

#5572 Ax 4 B AHE o]&5t A4S FaAES RS AAE

3582 & AN Al A el tig A AlAl

3 57. gulolEH A g ejekF acetriptan 20 mg A A= FA Hs8) B}
A @A
A & FE s . _
A4 EF 39 L AT EF 4
— &3 7 L I 53
Q g9 23 & 23 dq T3 g9 73 B3 33

o

ST YA

&=

w3l AHE

T %7 Yal Hrpel mlaste] sl U3

F 58. JulolE" AU JFFE acetriptan 20 mg H A= T 93] Fo+ AR

A2 FE 54 | FAYSFE CA F7t =7
AdF In-line NIR ®H & 7)2slan W dolAd sl 33 24 =42

-4 'Y 3 [ NAe Ade. HE AA ZANA, ZE A wjH e} 57}

A9 e gy | Dol AAE WA FEAY, 24, FFTIIAND At AR
+E sae. fage RolA
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Faran Ribbon *Jﬂi Y57} 0.68 - 0.810]H E4d HYPo YAE FX
fic Zro 2 SHE A7 L& AL Bk el ol
¢F 33 Ribbon Adl @=7} 0.68 - 0810 EFALGS ZH3le] H3
£& A A=8.0 - 10.0 kP)oll =23 & Uttt &ZF° IFS =
T A= &F 38 fade Hobxth
3 B v SAoRE 4 540 & S 74 =tk Mill
AE Ir= o IAE= Aol =835 oley
24 24 il rﬂller ga}]% ;;?E;EEOW} ‘j; C]ZQ-ig :é—f‘?ge]erﬁl 9;1;
45 g, FRET AN, EEA1R mAE Y8 Eolrth
3| M4} 2Hol2Abvladls HIEHA Y] WHAE HAFo=H
*F T3 £ BA Belet &= 2 TS PAA FEF D U A4
< Sobxt
F N HA A feed frame paddle =+ HA AFHR}, &,
dFT LA FFad el & dFS FA FRa A8 ottt
0A 24 Ribbon At =7} 068 - 0.810]W B LS -] =R
- A BE8.0 - 10.0 kP)oll ==2& 5 Utk Feed frame paddle
i 57} 8 - 20 rpm¢l A% =S Belo] Uojupx ehgku
A rolxth

24 §7] X3 A 2H

- iz BUEHA B7] $18) 25 °C (77 ol REEE Zlo] AFEI 15 - 30 °C (59 - 86 F)7HA] 3¢
tjxefol A= BlAe] EFEwE HDPE Wl F9°l induction seal liner ¢} child resistant (CR)
closures AH)

- AlY Acetriptan 20 mg A WX A AFEFS 3% 590 Qof

F 59. A Acetriptan 20 mg 8 ¥% FE

EZ @9 HPDE ¥ $%F "t @
30 A 40 cc 33 mm 34 CR cap % pulp liner
90 A 60 cc 38 mm 34 CR cap % pulp liner

25 U AESEFH 54

LB AEE A SN BN o] FREFTO] A
] 3

glouz mAESY Aol 7hsshAl e
- AY|¥ Acetriptan 20 mg 9] F& FFo o

2.6 F7HA J¥¢A

- Reconstitution diluent’} §l31 778 AP AAEZ T o
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27 F4 & A
Far: 8 #e] Fepe 3 Y A #8E B dA AF B e ol =ZRE Y H
=3 #Hele 3 dael gEYE W 7|2, Ax AH H 2F Ao disk & el W, kA
ojekEx A gHE #Ag W BUHY, #2] F7] & XE
- AUl Y Acetriptan 8 A 20 mgell thet F4 #AE] AFHS FHAS AF E FAHY olaE Hg AT
Aol 7%
olHt A= 27| {3l HIF &< AA Y CQA =2 oz IFHE 4 54T 3 HEE 24}
- od Afde, 9P i HyEE AL
olg gt AAZHR ATE T3, CMAS CPPE A¥E3sta, A7E WA EF3 WGy 7He] #A o
ol e 27] f18] HIleA =2 AgoE 1 HeES #e W x2E
wEbA Fd e A dJA 3 E AT gk Ao rxete FEAQY. #E A AF
A7l A4 42 FPS nfg o=z x&FH 0=z YAl
Acetriptan A 20 mgo] HAAAS A% Ao A & 600 A=
F4 #Y AgFe 3 MY F A7E 1Y T W 1A AA JAY HeE 2
3£ 60. A& e 2kFE acetriptan A 20 mg F2 ] A
371 A&8 w X
| ava w9 FELET )
A=k 54 £ Wy AA A= #9 5
(484 7= . (2427 E)
IFLA AZTFE)
H48%E 54
<4 185 - 187 C 186 C 185 - 187 C
Acetriptan 273 8 = anals
. 20: 7.9°, 12.4°, 19.1°, | 26: 7.9°, 12.4°, 19.1°, 20: 7.9°, 12.4°, ARy F “39
=] XRPD 26 3k
25.2° 25.2° 19.1°, 25.2°
Acetivtan. A doo 10 - 45 um 20 um 10 - 30 um 22 2 YA S
p HA== dso 6 - 39 um 12 um 6 - 24 um 24 gr, wx 7
L=y
. dio 3.6 - 334 um 7.2 um 36 - 144 um APA Fn
O]j_/\‘ A=
T, ARE BE ds: 70 - 100 um dso: 85 um ds: 70 - 10 um | _
A0l 55 i3 35w
nAYAEZ QA 7+ e B3R
12a%de A BX dso: 80 - 140 um dso: 108 um dso: 80 - 140 um =T e
(MCC), B2 57
ARATIERE > 75um: 2 % °l3F | > 75 um: 1 % o3k | > 75 um: 2 % o|5}
23 EF(CCS), | A= X LRI o
03 =7 > 45 um: 10 % ©J3t | > 45 um: 4 % ©]3} | > 45 um: 10 % °3}
95, D04 55 | YAE E¥ > 75 um 02 % ©J3} > 75 um 01 % ©Js}f > 75 um 02 % °Js) | v x| 3F d#A R
2% 39 2 §3
N R , , , o s o=
H) ¥ 2 58 - 104 m’/g 82 m’/g 58 - 104 m’/g 2 B3 xde 34
<5, E05 55
FAP
A 2 T L 89 T WS
250 (25 rpm, 10 & . _
e (1oorpn;oo ) 285 &4 FHE QAT B | Inline NIR W<
S o 20 rom 5 . 95wy | (12 1Pm, 238 ¥ e 2% AHgete] EREUA
VE-£F (20 rpm, 5 - 25 %) o] BRE AFA
. ~50 % (104 ke, 4 ~ 67 % 29 2A A=
£ fill level AR 2R 1 500 ke 150 1) 849 T4 Ad 24
3% -7 % (50 kg, 16 ph) (150.0 kg, 500 L)
E3ddd E3 34 F4: < 50 % RSD (in-line NIR "¥#)
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T L £ 33 W5

Alexanderwerk Alexanderwerk Alexanderwerk
A A Z1A-
] WP120 (roller #}73: WP120 (roller 2}7d: WP120 (roller v 17
120 mm; roller 120 mm; roller Z17: 200 mm;
ok W By width 25 mm) width 40 mm) roller width 75 mm)
23 Roller ¥ 20 - 80 bar 50 bar 31 - 121 bar B35S ribbon AT
Roller gap 1.2 - 24 mm 1.8 mm 1.2 - 24 mm U, 79 A By
Mill &= 20 - 100 rpm 60 rpm 20 - 100 rpm Iy AN, 584
O oly 3] a)
Mill A3 27) 0.6 - 14 mm 1.0 mm 1.0 mm = S 471 919

&2 2 4 34 #9

Ribbon 4t} U=’ 0.68 - 0.81

Fg A= BZ dyy 50 - 150 um
HY YAE BE dy 400 - 800 um
#E A= BEZ 49y 800 - 1200 um
oy FFFIA’ % RSD < 5.0 %
I 5EA(ffc) > 6.00

HF £ 2 89 33 HF

100 (25 rpm, 4 )

V-8 97 FH|IJAF 100 3} (2 pm 83 & | 100 3 8 rpm 125 &
. 100 (20 rpm, 5 &) .

* =% (a3 dad £

. . ~ 38 % (L0 kg, 4 pt)
97) =37 fill level ~56 % (500 kg, 150 L) | ~50 % (1500 kg, 500 1)

~ 49 % (5.0 kg, 16 pt)
75 (25 rpm, 3 & 21 - 35 3 A
VR EQ) 89| SAs & 1(;) pm,3 5) B A A2pm 4D | o 26 Q43 2) | 297 3 2xEw
(2H o} 2 4kn} 1 0@ 3-59 (8 rpm 26 - 43 &) | #EAAZF & w2
N . ~ 38 % (10 kg, 4 pt) Fxd gulg wz
vl<5) 37 fill level ~56 % (500 kg, 150 L) | ~50 % (1500 kg 500 I)
~ 49 % (50 kg, 16 pt)
=gaa4’ % RSD < 5 %
E3E g 95.0 - 105.0 w/w %
AA B34 A dF

Feeder frame &% 8 - 20 rpm 15 rpm 8 - 20 rpm

BR7) &% 20 - 60 rpm 40 rpm 20 - 60 rpm A CQAE Y#H
Rotary Press o gAY 1.0 kN 1.0 kN 1.0 kN A g (FE, =

Ribbon 3 tH 94, &%)

ZEglR o - _

FEHE St 5-15 kN 8 - 11 kN W) wel A7
AN AA AF (n =10, W} 20 &) 200 + 10.0 mg
F A A% (n =20, Wj 20 &) 400 + 012 g

&3 8.0 - 10.0 kP

HA A (=10, v} 20 &
Al o= ( =) g% 50 - 13.0 kP

AAFA (n = 10, W 20 &) 3.00 + 0.09 &

Bl (n=6 AN F 3 3 =4 5 & °]3t

M

ntEx (AA BA = 65 g A F 3 3 =3) 1.0 % ©]3k

"CMA T CPP & CQA9| 3%
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—

- AA R AL deo Fhol 14 pm °]FR] dAE BE uA" T A4S o8t -8 548 B

S A

FFFAL Bgshs Ao A9l

-

shA|uk, 2 AN Fo £ ¥ £Z2 AH S AAHSIE indine NIR S AL&3td 3& 7153
AR 2 A CQAE WY oFE =49 deog 10 - 30 um HMW 4.

-‘?‘@ I A= Bx Adld 39 54 7123 73 2 vZ2FAEZ 0] A vjx F 4
o

=

T 789 §F doly #4 2 3d8 PKAT 23 1.0 % w/v SLSE T3 S5 %0
FDAS A AAEk= 2.0 % w/v SLS & &=H o H]3] 1]% 7F polo T wzk.
oj#gt o= 1.0 % w/v SIS &5 &= Al

272 -9+ &3ty g8 ¥y #e dg

2.7.3 Roller compaction?} integrated millingoll tfgt 2]

WiHo] A=A, 10 /) A4 2=HE T 2 moving block

(e}
Rl = R
% RSD7} 10 & =4 A 5 % 0]t A$ feedback controlo] &3] &£3o] ZTEHESE 73

5

- Roller compaction®] #8 =g Hike 4AF CQAZF 3§ W ol E%F ribbon WEE A3}

= A Ax FANA ribbon densityE 0.68 - 0812 FX3t7] 9l roller &3 roller gape] =4

Elojok &} Roller compaction % ribbon density= in-process control2 #zE Z .

- Millingol A+ g AAEZEE7F 38 B9 Wl FAHESE mill A= 27] (1.0 mm)$t mill S5

274

275

(20 - 100 rpm) WS AT Mill A 27 Wt A7 B8 =27 EE sieve cut B4 O
g o] Aol ZAE ribbon W= W7F AH ke ofoF T

HAE & 2 5o 3 Be] A

- Ay 3] B3 i #Y Mg H3E IHAFE FASte A ZEHorEAR Vs HE 9
ge 34 g A Fdo) wE £37] &% (headspace)@ VEH-E37] R E 7|Fo 2 JHUFE
zd3t= A
A EFgol gk A= A

- B Y B AgE A FA, AR, 7, viEE, B3 59 3 5 A 58S A= A Die
table o}2 9] fill cam lower punchE A3 =olzZ A3 fill Zole} A FAE AL & I
AAE e W] A BHAYS BA BE, vy, BaEdd wet 7)o AR B AR E
53l Hxste BA FAL =7t HNAH upper punch T2 o]} fill Zlo|7t . FA7F U
< wvith 8PS A& AT 53 BAST vl F B Eole AsoE 2A™Eo] 3 B

oF
I Hulgk ZH-HSA FAS 34_1—’_/345]— EFAQro] AR o] M9 wro] el 2 A AAE AE

o7 B Ao,

- 142 -




27.6 fAJFF AF7] BEet A&5H & A

- sdo] HH FDA ¥4 #HF 7F|=(US. Food and Drug Administration. Guidance for Industry
Process Validation: General Principles and Practices. January 2011)e] we} £bA|&ekE AF7]dd 4
A 23 SAE 7Ivte g2 AAYst= WHOE AU Acetriptan 20mg 9] A FHo] 7:“.%—9 A.

- AUlY Acetriptan 20mg F 2] 9 <F T F QbDE ¥ HFY 1 @A (Process Design)dll #& H
Al F ‘%l T olElEE w=4%. 1 9A MRS T HHE AES EdE AL Alx 380 24X
HAa, Az gd 9@ g "ol J8&H. 2 @A (Process Qualification)®] H3E+= Ad 7he3h
44 —g?ﬁ(ﬂzl H7}she Ao, A|Z AL Building and Facilities®] ¢<GMP 7F&(21 CFR Part 211
Current Good Manufacturing Practice for Finished Pharmaceuticals, Subpart C)ol| we} AA =™ E&
717150 E3d ¢2A FsHeAE 453Nk 3 Process performance qualification 24 ¥ AE

sdHE FY Ax FAo] d4FHE AYHR dde AS dFdMok. 3 @A (Continued
Process Verification)2] 3%+ 4 A4 5 & Ae7E 599 FHE FATS AEHoz BAgs= A
3 2 ot

- Ao ofE AFTI0 AA B S At oA o okE

l"
.

[o
il
[o%

2 garsteA 47 98 Az Yol B
A 3R WA L el BhE AY. AFAA 2@ WBe] AW mz A ) ZHE BA

A

LB Az AN F7E 24 o] ArE dAlFY FEY NS
Q.
[e]

<
o]2]¢] W3lE CFR 314.709) wh
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2. Mul2] H=xol FH2l QbD Al 22F (FDA)

Therapeutic reliefE 48522 3l Ul K(reference listed drug) “2WE= MR 4 10 mg” o] AU oeFE
¢l “Example MR & 10 mg”ol] th3 &JoFF /AR I EA Example MR A9 F2 2 b4, Fa4S
BZF3al7] 913t FAY ZA(tablet formulation) ¥ A ¥ 7 (manufacturing process) 7l'&oll QbD W+
< A&3tdh

AA AmeofokE 9 thxoke 54, UMY 9 oY SAFGES nEste AFY F4 X AN
(Quality Target Product Profile; QTPP)S A3til, QIPPY E& & EAS 94T + XS Example
MR A& AAAT obwl, o kF s FgolA AAY Aoy AxFAd digh Ad2 wstd o3
JgFS e F de T2 FZ 5A(Critical Quality Attributes; CQAs)oll tidt Aol THS T3, A&
o] 913 54@E@E7 € B4, 3% gLy, FEUYE 54 0] Example MR g9 CQAel 3= At

Example MR 32 3}3t8 02 ¢r4d BCS class [ 31859 Y8 722 3fatH, txoke] AF 54
I Tl 317 Hsted & E(immediate release; IR) ZFH ¥ AW Z&(Extended relaease; ER) ZHHI =S
A3 9 &5 Al (extragranular cushioning agent), 71} H7IAI9} A FFAIA Ao A= FA7F &
=2 AAsgc SUEIR) FH HFd FAVIBoERE A" A (formulation)T AZE FA
(manufacturing process)®ll t3|X= ANDA aaaaaa Ao 7|&EHol ok WE 5 2H ZH=E
Kollicoat SR 30 D& A oM, AAxAHL AP HA (Design of Experiments: DOE)E ©|-&3t A 3}
stk SWUE(IR) #H % ’\1HLZ( R) ZHH =7} Z2HA] FEF 67 %’43“ 20 SHY MEARAER S
(microcrystalline cellulose; MCC)e] &3t Hl&S A3} 3t AFE3IAT =3, 24 WHalo] g &4
(robust formulation)s H3}7] 935t F 3 Al(disintegrant) 2 A1 & E-Elg’:}b}._fr(sodlum starch
glycolate)@} &8 A|(lubricant) 24 Z=H|o}Z24kv} 11| 45 (magnesium  stearate)ol] thgh 2 ¢st =AZHE 4

o &2 &EA9WH (predictive dissolution method)e] £ 7 g F8 @490, 1 2 Fdzl A
B A 559 A FAA AHPd 1 2 ZZEES] AAF-DE o8&ty RS &EA1F o W Hrt
£ Fdste Yoz SEAAYUS FHSATHUSP A 3, 10 dpm, pH 68 ATALFY 250 mL)
dE5E A=dHse9NDE Tkl ety Hed T AFEALS FHst= dH Zad o2
v Y % FEe A8, HENMHFSHANEEETH FH4E e AHSHTA HolH
(pharmacokinetic data)E 28314 in vitro - in vivo - ##7] (IVIVR)E FH3Hth o] o7 &34

7 =
redictive dissolution method)S = A9 ekE o] =Z A (quality control)ol] ]88 A & ojt}.
p q Yy

e

AR 2 T a) Q4 (high risk)7} 2 F e AA =AY 33 HFES st 7R
of 223 AASS Fstr] sl ME HF Ag T3k fal H7Hrisk assessment)E AAISFAT 1
olF JhH @ AF ZL FH W Zl"‘(understandmg) HEge g fAadE fd S gty fs &

% ¥
2o 913l Br Ane Geole Pk

EWE(R) #3 AL olv] FPH denF, E Buxdxes AgE HIE(ER bead) B HF A
4 (ﬁnal tablet process) 7|'&¥} TS 4 GAld FHES FUL, 1 4 DAE \:]-?J,]- Fdg=3
1) <k

) SF&EZ 3} (drug layering)
2) A= £ v ZH(ER polymer coating)
) &3 % & (blending and lubrication)

- 144 -



4) = (compression)

[¢]

°FE35 3} (drug layering) ¥ A& HIE=(ER beads)d] W3t 3 EF oHF 22z o] f5d &

(bottom spray fluid bed process)S A&t E3dE(blend)S it EF(diffusive mixing) WS 2 &3}
o AxIYT, 1 TIES =3l B A= A A (scored tablets)E THEATE ZF @22 e O

el H7Hrisk assessment)E AAISAIL, FAHE F=2 fd 8AE AL, F8& EF 54 (critical
material attributes; CMAs)3} F2 (critical process parameters; CPPs)E A3}7] 913 23 A
(DoE)E 2833t In-line NIR #4%S A4 st Wad ol 3s3laL, EJ T (blending step)ol| 41&] <13l
845 Fola, T LS BUHZE] A8l ol&stit. 4 2 3 (process optimization)= ¥ 3
ol3tAl Aot U FEE AT 37 AEE A

K
ol
=
i

oo o
ot %

AL FRZ AxS 3 HA A= §EAIFANA AT A 29 T & & (process efficiency)
ztol 2 Qlaf stdBE FRAA ARG HI=o] HE FH A5 IAYFA7E B 77
T HA wX = AL FRAA & (processing efficiency)S 112 5}
2221 F2H I ¥4 F(theoretical polymer coating level)= 30 %ol 28 %= 3 A =Xttt o 2

3l 71E AT Fo FAE 5AH(CQA) I BT Fetete AFS AL

~

z27] 98l ¥ 7Hinitial risk assessment)ollA] A2 E=2 93] W(high risk variables)Z 783 £ 9%
574 (input material attributes) ¥ ¥ I (process parameters)E #2 ] Z = (control strategy)oll Z %
dlof & oz AGRFHAT T, FH #E] H(control strategy)dll= T T AF FRAVIT € 4A
o]ekF o] EA7]E(in-process and finished product specifications)S X &3lHth Fgo digh FYUEHHLS

AFel AF71E Tkl o]Fold ZolH, 38 F7F AXS F8sto] A F2 dg AFS AE F

3 19 =AHE G2 Example MRS 7B 385 QoFst Tt

®1E 93 A9 #E Example MR A 10 mg /N'&

4 3 T =
oot 24 N/A
e 54 B N/A
HA7HA AEA8 Bt N/A
ek Hl=E =3 IR Je] 8% AF A4 752 (1 kg)
Z23A HA 3 2 duofokF A 83t AR FE 1 kg)
=T IAMNE- B-A A 2 HAH3 27 A TE 4 kg)
Ao Ao g =3 FEF Bl §F AF AP 75 (1 kg)
A E2 I° AA B8 A 9 HH 3 43 AR FE 1 kg)
AE Y IY3A T - B34E 2AL 2a9d, HHE AF AP TR 4 kg)
T 34 T2 A3 S 913 NIR A3 H N/A
T2 EEY ZA AA 23 - F3A, BaA, 299 HHs) A TE (1, 4 k)
1 2 g8l ST HAEE AA NS (ZZEES] F) AEA T2 4 kg
TEREHY F-1§5 o] &3 1 2 3d8l AEFAHF55H4E N/A
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3 5B NS T A
= | 29 99223 MR F | o o
v |~ kkMOk L ol 10;%
<t == ol|lo (M1\0 I N | AT -
& SIS RIS T Cly of o g
RNNEIEINE L g " ur%xﬁ o U
FlZ |z ] S . Mo 4r Mo
i Z.|TE|TE | do|do|rE & RS w® X T -
||| | 5 T |T | — T B R <o
jllig Bl [l 9 e ey it oF K
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=
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=

=
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[EFaLA B7He 9T RTR $W 717 wd W] 4=
[E3E FFS S1% HPLC W] ¥
2.3.P.3.3.23 B} FA
B 20404 FFHE TR ¢ 280 Asan FHol A8 Wl ool 54 gt BA A%
AR st FAdos A4 BE FAE RUHY Fo2a 94/} ERE 39 BALE Ao
22T F =S A
Origin/synchronized signal
Molding part
Progcnre dotoriinn nar l
Mad Load cell
- LY
Powder filling part |_|'
: O Pressure control
vl 2 N
\l« A
Chanjge in set
'IDE
Part for eliminating
defective tablets
) ) Weight control
Fraction rail
Wetoht contral sipnal
Weioht control signal
23P34 F8 T 4 FTA #e
23.P341 AXNZL &3 ¢ AE =
233411 FFA IR
3 23P34111 EFFLE & 7E
'é';g e n =10

N

o

.

S

& 7

Hi = FAF <2 %

o]

RSD < 3.0 %
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¥ 23P34.11-2 8- A & 7F

A FF 8 EH

97 ~ 103 mg

RSD

< 20 %

23.P34.12 &34 7

P HEEo] 7Fo ReXE RIS, HEE Ao gYsty &S A4S
¥ 23P34.12-1 4 HE & /&
23 Ws A8 7€
FAE A= XX - XX logio(d(0.9))
g9 HEAF XX - XX cm’/g
ge 2A A3 XX - XX &
gA g XX - XX N
SZE (%) = 1089 - 11.96 * logi(d(0.9)(FAE A=) - 7.556 x 10° x Fex] WIEAZ (cm?/g) -
01849 x Zel X7} () x 3783 x 102 x EFEL (N)
2.3.P.34.1.3 T FA
FF (%) = EHE FF x ZPY GA FA + o8 FA FA
3 23P34131 34 A 8 7+
TR Wy 34 ¥
EFE FF 98 ~ 102 %
A FF 97 ~ 103 mg
23.P.3.4.2. Al A oA
23.P35 F4 ddolXd & Py}
23.P351. £ TAH (A SE FFaALH/AE EFHE 19)
s AzTFE 3 AN AZDNN EF TH) FAANL viwd A3 &4 W9 ol U B4
A o]F UVE o]&3le] Al TFFIdA AP A3 A3, 38 7ES 9=
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¥ 23P351-1 StFAFIAAE A3 vl
FHF (%)
AZWE3E XX1 AZW3 XX2 AZWM3 XX3
o 99.8 100.1 1014
RSD 1.2 15 1.4
uv &3 243
BE (AL - W) 97.9 (96.4 - 102.1) 99.1 (97.4 - 101.0) 100.3 (96.5 - 102.3)
U EFHA (%) 1.6 1.4 1.8
4 4.4 33 44
23.P352 &9 T (AYSEF &£/ dH4E 19)
A Az 3 7 ARG ol FH HEE sty & APS AA Ay, & vE
S WEIEY
¥ 23P352-1 €A% ZA¥ vlu
Alg d3
AZWIT XX1 AZWM3T XX2 AZW3E XX3
TAE A= X X X
2glot 2 kvl | g ¥ EH F XX XX XX
gelA &3 AIZE XX XX XX
EFY XXX XXX XXX
o B4 Ay 89.8 87.3 88.5
2.8 90.3 91.5
S£E2AY 23 FF (HA - Y
o= 8T ) (88.4 - 94.2) (89.0 - 102.5) (90.5 - 93.5)

23.P353. B} ¥ (A SF FHFAFE dHE 1)

Hds AR 3 A Az FF AP AT A, 3§

¥ 23P3531 FHAH A7 vlw
AF (mg)
AZWI XX1 AZHUFT XX2 AZAE XX3
Sy 99.5 100.3 99.1
Ul EEHR (%) 0.9 1.2 15
HPLC A& A} 984 % 100.2 % 9.1 $
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23.P5 ¢A| Qg tFE #AE

A, 2529 3)

23.P5.1. 7|1 % A|¥HY
% 23P511 /1% 2 AW aokw
AR s A A 7%
3% S+ AL a0 A
2l [9AY UV (ACN:E = 1:1) FFFH AR 2HEY
o] O:] = 0, =]
S5 | gdE2=" HPLC 7H_7H FAEZ 02 % Ol‘o]-
T FAEZA 1.0 % °l3
gEdd 8=k (RTRT)
S dA UV (ACN:E = 1:1) ANde o Ag
&= A 2F (RTRT)
. APz HEH, 01 % SLS & 900 mL, 50 rpm
&= - ComTeT PR 30 200 80 Q) % o1
. A" HPLC
o A 2F (RTRT)
Fy HPLC (¥ %% | EAIFE] 950 ~ 1050 %

T3 P23. AZFTA N

2.3.P5.2. A g4y

23.P5.21. £2A¥

vl 7

2437 Astel ve AEgE

e Aol ge BeA Ag

=

of mErth

= =] X H =
AATE 23t T2 AFE
A2 £51 SURTR) 2401 FYT7 U
(23 & BA7 2t 2T
CIol} B4 A A&l irultifactor analysis equation)S 0] &3t
e ChAZ 24 Za ESE(A el 85 ® oI5t
2HE T DI 5 - 20 wn A o2 24 Hl+talimultifactor analysis equation)S
T oL \:I -
olESt i 2 Zot
ey (~HoIZ401 0 E) BIETA: ¥ - KX an¥z EEE( 80 -85 %

ok g -
EbE e 6- 10 kN EE
R
571 44T 23 £= RTR e22d 2@ go | P | gm w20 200 9n [TFES | axz g Az ga
1) azuE zageswos ma
(2) TEW: 23S
dsas Ay
g
RTR 48 »AY el A% el
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(%) = 108.9 - 11.96 x logi(d(0.9))(FA & AAE) - 7556 x 10° x Felz] |

(em’/g) - 01849 x &l AJ7k (&) x 3.783 x 102 x EFHY (N)
9 JAAA TN, At 3 §FE0] 80 ~ 85 % A T §EAFE S 80 (Q % ol
A B AReR Tk

23.P522 FFaLZAE

Q1 A¥E A7) Astel g ANAY=S] mE,

R

of

A7 23}

A S5t S WRTR) £A00 ATTHA Zo

(ZE F oM A G2EI)

g
sy za 2 zg3ud Ay | ereao)
NE: BAIZE 2 % oW A e 2 &3 97 - 103 me
RsD 3 % o5} RED: 2 % O[5t
nag
HPLC: 2% A] 22310 BAIZ 2 % ol e
= d
RsD 3 % 05t
NR %% 23 22 0 HPLC Moz AE
EPEE
#7t 4% 37 T RTR a7o 2g#x go | 23 |gas | s
25 =7 2 =0 =T 2HE B AE A
(1) Za =3, =AY DA ¥ A = o BoEFa Eee] 3% 1= =a = e
(2) RTR 2% 77] £
- agas g
RTR 48 243 ) 43 A2
9 AR, FFFLAAGe Bestn BUHE A%, e AGEel He A9 e
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2.3.P5.2.3. I FAH

of
ro

gnz gt 59
(27 3 BA7 WA LY
g
Aot
suzzzeus I gk B3 £ 20 22
HPLC: 98 - 102 % 97 - 103 mg
g
21 271
#7h 8% 72 = RIR 2200] 288 B _
(1) 23 me o7, Ry Bag A4 Ae 5 (T8 | TN ETIAIIA 3T 3
@ BTR %300 5
as qwas
RTRAE RAT AT
S AL o AR e
gEF (%) = EF FBAANY EF= FF (%) x B8 AN SHH
gF Algdo] Beditty #AoEE A, o AU g2
W (HPLC)] 42

23.P.53. A@Wy W w oA
23.P.54. ¥ X 24

23.P55 FH9EA
Al A4 A

=)
=

2.3.P.5.6. 71&

ot

i ez Eg oAy a4
Ag
A A
A FA (mg) + & A
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32P2 /L A AR, 282

3.2.P.2.2. &A o FE

1) 7] 93] 37}

z7] S8l 7ol =
HA oy e EAE
o A Y S

* 8%

o G

o E3

o U

° /\g)bl

o WjEL

o =813 AAA

o 3}3HA A

A FH EA dFe = F e A
o TR JA=

o FA

e AxFTH T T #E
o 5% A

o Tu FA

e E}Y A

e IH T4

o X FTA

B 4)

PHA (Preliminary Hazard Analysis) * ©] AF8-% ATh
SAE0] AMERY g o okEe) B F4

540z 3¢H3IH.

sl o] A2 = (Severity)F A 71 A (Probability)oll thato] o532 Zo] vt
4= 8 T4 74 -
-9~ 417+t (Catastrophic) 1 RIS LA Sk (Frequent) 1
27} (Critical) 2 A5 B 3k= (Probable) 2
Z 8 (Major) 3 wjoff 2 A 3= (Occasional) 3
7 v g (Minor) 4 HE @A 2= (Remote) 4
Aol WALA| = (Very unlikely) 5
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)

Asel WA A4 7 57 BR Aot g 2.

A7E

. Z}3H(Catastrophic): #1F0°] 3¢€ & e =9 4%
J —h?}( ritical): X7} FHE F Ae AR AAE (FFdd AEo] AS F UD)

2 o

oj -
27
=
* TA83%(Major): A AYT F U= =] 4=
. 3 =

v $H(Minor): A& F 2ol

o HIW3] WA St=(Frequent): A7F 100 £E 73 At 7HAPS o € 1 3] o] A
o A WA= (Probable): € 1 3] 4= A

o w2 YAY3}=(Occasional): 4 1 3 F= A

o HZ HHAYSLA] k=(Remote): 10 Aol 1 3] Y& HAY

o A HAYEA] gF=(Very unlikely): 100 ol 1 3] A= A8t AY 2 o]atz A

AZiEs B4 AFsAel W g8l 53¢ 2AYH), FAVM), ANVLOE FRAL W e 2ok

T 74
DT 1 2 3 4 5
s A2 4
AZ+gk: 3
8% 2 L L
Bu&: 1 L L L

19 32P.22-2 PHAZ w7 938 57

HollA B d5F 549 38 WUt 53 F4 5S4 = F Jde 9FS PHAR H7is A3 =
o 2
¥ 3.2.P.22-1 PHA A3
4948 84 & Az 1 i S A3 TF

FAE A= A W EH 3 5 H
FAE A= &= 3 5 H
FE A= ki 3 1 L
FAE A= aAHE 2 1 L
FAE A= gt g 3 3 M
FAE A= 3% 1 1 L
FAE A= nhES 1 2 L
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# 3.2.P.3-2 A7 = (severity) 8¢

#* 3.2.P3-2 ©A 7154 (probability) 2]

a4y 7t €9 A H 1
< 1,/10000 1 10000 £E & 1 7 o3} 24
1000 £E F 1 A °]3}, 10000 £E T 1 A =34
1/1000 2
Ay
1/100 3 100 #E 9 1 A ©]3}l, 1000 2E T 1 4 X3 24
1/10 4 10 2E @1 A o]3}, 100 FE Z 1 A =3 24
> 1/10 5 10 #E T 1 4 233t A

¥ 3.2.P.3-2 #A 7} A (detectability) & 2]

A 754 &9 A5 W 2
Za R R 1 -
7 g2 F 0 2 -
Azsd T 24 3 -
SAF APl o3 T4 4 -
ARGAEel oja) 2 5 -
70
60
50
40
£ 30
e
20
10 —
0 1 L L L |
Drug substance  Blending Lubricant Lubricant Batch size Compression  Compression
particle size time amount blending time pressure speed

Failure Mode
13 32P.23-1 FMEA 93] H7F 231
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¥ 3.2.P.2.3-7 FMEA 93] #7} 23

HAEF F2 23 ZAH - I AAA 9% 9 Ad= LA 75 FA 7HsA| RPN
&= FAE A= e 858 3 3 4 60
g 3 Az g Badd 3 3 3 27
&= g EF @%e §EE 3 3 2 18
&= e Azt we §EE 3 3 2 18
Eia i ! Az &9 =27] g By 3 3 3 18
&= g ]t e 858 4 2 2 32
g 13 3 g By 3 2 3 18
AG= Cha Ay 7HsA Cha
d= 1 < 1/10000 1
ANAA Al T 2 1/1000 2
LR VA e IR s 3 1/100 3
AxTH T 4 1/10 4
SR 5 > 1/10 5
ZA 7V A5 RPN TF
7z 2913d A 1 > 40
7z 293 F 2 20 < < 40
Azx3H F 3 < 20
HAF A1 4
AL-&Apell s A 5
6) #3 A +49 ¢ & F 93 B}
70
60
50
40
E 30
= 20
10 —
o] . . . Ll
Drug substance Blending Lubricant Lubricant Batch size Compression  Compression
particle size time amount blending time pressure speed
Failure Mode

a9 32.P.2.3-4 FMEA 3 H7F A3}
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4. Examplain®™ P2(2tH|S|AUE JHLZAL|) Q°F (EFPIA)

23
ICH Q8 7tol=ghele] ook (Step 2)oll AAE A0 wa}, FAl71Be] AT A7 53 2o}
A FAEA ) AT D Hgo] HAst FAQA, BFPIA, FA 7B 7h] HerHel =9 B FA4 F g
o =oe sy 93
ICH Q9 7lol=atele] AN #e] A2 (Step 2)S Apgo] F&dE Wz CID FA9) P29l
AEate THE 29
B EAE BEA 9 5 e Aoz BAAA Y EFPIA ol A8 A ARz
= B x93
B

g

o 41 213
ICH Q8 % QuolA el Abghst Bashel REAAE 0on ge o Ags g

FAolH]E ¢t HA in-line T+ at-line £47]&WH o A

IS 93} A= pNe) 2 &= Q= & W Az
AHE 24 o8 / AEHTS Y3 A R|2]o 7 o]ojd 4 3 oz AA I A& 19
. _|aAme gue Fes we acH Qs)

QbD(Quality by Design) ) .

3 N Al A A (Design of Experiment(DOE))] ©]-&

34 2SN GuFRde Dol Py 24

SAFRe 3 B4 o|sE Fte] tAAsve] 2% BHSE Py
o #9125 o] 2= FA B AZEA) DAL o] 28 F1Eshe WY
HAQ o) 22 FABYAEH AANE

MA N A 98] 7HRA; Risk assessment) 9
A998 & #FHAZF] gl dAA s #E] "W
TFA71E AETA Yl #EE 7Este |

B A= P2 -"4%% A FAE AWetAs F=. AXETH HAL T 5w e 2493 19
22 71 4ol s 7 Aoy =9 B9 el A4 A BEv Ay

B die AdFes ALH & Si%, & FHE(BCS Class NojHA o= Ax B3E 5 e
AREARl FAFAHHORE Axd FAE ol&sta, dF 71EAHS AFH A4 JidES At F&
gk HAo] U5
oJokE HF ¥4 EH¥ Al (Target Product Profile)F-8 7|z, A|etd gapdamo]ls A4 2 e
Ak A4, mpA o g2 A3t AR Y =] Ao offRE QofEo] QU5
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An Industry View of QbD in Dossier:
. . e < 5
Key Scientific Elements and ‘Flow
Product/
2o Prior ooy Process Control Regulatory
Product Process : g
: Knowledge Design Strategy  Flexibility
Profile Dev
Space
Definition of Summary of Overview of Summary of Definition of Proposal of
Product Prior Quality by Scientific Control Regulatory
Intended Scientific Design key Understanding of Strategy Flexibility
Use and Knowledge actions and Product and based on based on
pre- (drug decisions Process. Design Product and
definition of substance, taken to Justification and Space Process
Quality excipients: develop New description of leading to Scientific
targets (wrt  similar Scientific Multi- Control of Knowledge
clinical formulations Knowledge, dimensional Quality and  and Quality
relevance, and e.g. DoE, Space that Quality Risk Mgmt.
efficacy processes). PAT, Risk Assures Quality Risk Mgmt. (Materials,
and safety) Initial Risk Assessment (interrelation-ships  (Process Site, Scale
Assessment and Risk and boundaries of  Robustness) etc)
Control Clinical
Relevance).

(Mock P2 for "Exaplain" Hydrochloride; Ver. 3 24 Jan 06, page2)

FE4 A% o5 FEEs T4 FY SHOE B4PAT, H34 A AL F4 FHY
#4393 454 Az 349 OAALA ol E HYE] 9% HPES A4S APsn 9
Jlete) we) BB BE wel THol FA 54 axol 1A JFe LA w4
SE dolES RE AP Y 9AS AN 2L, dolH} AFY B B B /12e B

S A A A B B 5 RS T
2V A% AAFAN 48 TPl ABHBI} volEE Roz WA

e 2 YA AW FA B

ICH Q8(Step 2); & 9 AAl =4 B FAolal7t
43t Hod 5 A Vs,
- 9gA A A AR (DA 2 AAY
- FAAQA A AL glol, ASE MF Al )&} JE el el Ax ¥ AM
5]

i

PHTY el 9o WA Huge A

- AN FABE Y ol WE HF AE E3 T AF A
AL 44 974 y& A
1 [A&EH T4 AA T ~H o] A~ oA AZFAICH Q8% FA o s =23t o3}
W73 7S NS
2 (AN EF3) 59 7129 HE AF U AYS|AANT F3 $AL 1) 71E B VY
o7 AgeA] &S F S| HA YUY RFES ¥
H 3 Ao 2 RUHY AYES 7nt
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2 3S el edsta, 2) AxTA
°ﬂ o g °loH9Jr AFEH7E 7o
& AAEAZE Hofok 3

3 |4 el 71E9] 3ujA] "ejro]ds A& FAGAEL (AE 50, AHH 1%)
T ASSE A O T3 Gl A3 o] H
B dH L AR JA o] Fod
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4 Azx R Alxs WA "Aadlasols WM FAol| SR yAdadols Wl 34717
A&Ho " FAENE Ax FRWMA, T4 AxTE ¥4, Axs A7
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71l 9 Qo] W & 5= QdF oK oF Ha A #Hy HEHx
AAZE He 54 Azl W +F

olaf et YA H717t o] FoAH ok 3tk
5 |& HBAEAE oS A, &9l BN S |des- ethyl examplain®] A Eo] A=x
(Confirmatory Stability |F33}A] Zolx # Al Tt oA Aol HA=A
Studies) Eﬂé} AFAA FH3HA olge] AT
a) An), Ax FRo Axs HA AL ol FRESF F EisEx
o] = vl ol ol gk A2, T ojde WaAFe
NA FAo] A&EHOZE AP RGP FE, EFUYAR, FL3ufA
g 3¢ 719487 dloly B Z7] A4k 3ujA|

=}
O
b) cGMP 7 57 o) A7IPEA HolEE Fa 5ua 9.

Q) FAHE AxMA olFo] F
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2 FY ols A4S B
Aw G APE FYYA
HE 274

oleist A% TS F3MA EFPIA PAT =352 "Examplain’ Mock P29 AAE 34 5 54 A=
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2z}
"Examplain"@4+E S Y3 Mock P2
-Draft Discussion paper-
55
R

"Mock P.27 A A

e g A 7 A A=A
32.P.2 kAo ekF TR 9
A&
32.P21 gAQJeFE] =4
32P211 989 E
A/ &= / nAG 5 / F3H A/ HUHA A4
32P21.2 HA7A
U E / nARAEZQ A /) FHE / AZ2ME AUER / 2AH o214
32.P22 Aol FE
Examplain®] %7] F& 93] &
3.2.P.2.2.1 A AN
32P222 HOEYHF
32.P223 =¢3st4 g AETZ 54
&= 9 53l
32.P23 Ax34 M
3.2.P.2.3.1 Examplain@4td FA1 o] &9 Ax 74
32.P2311 &%
32.P2312 FAAH
32P23121 FAAH T4 MEY ols]-A=xAFA, &= 2 Sl v FF
32P23122 FAAH FAA g tAQlzgolx~ 9 #e] d= A
32P2313 54 1=
32.P23131 &9
32P23132 AxE AHEY F2 S4H AxHGE 2 GA FH vA= FF -THMNE o]l
32.P23133 F2 #HPES] F4 FH7 (o]d FHE4)
32P23134 Ax & HHE9 FEGH
32P23135 Az FAHAZE FIA
32P23136 Tz T g HAQl 2oz #e] A st
32P23137 &4 1z FAHA g T4 olai7} Examplain G4t B FAHA o P& I3
32.P2314 AH / S
32.P2315 4=
32.P232 A&
32P24 &7 2 ¥%
B34/ A/ 1A/ A/ £ AR trid o]~
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32.P.25 n| Ay &3}
32.P2.6 AEA

33 FA94 &Y A A A
F2 =4 54 (CQA)/ A2 & (QRM)
At
AT/ AY/ Bx/ TF/ B4
331 HT AF F4 A8 9FS = BHAFH
8§53/ A=/ FF L AATLAY/ 28/ A
332 AE: AT &3 F< Ak
333 EYUHY =z
34 #3 g AR 79 A A
A &AQ N/ ARTFR/) AXRE/ FRFEA/ AN ZF38 59
2 MY 4/ TR AX WA (B dAEANAME AgH Q] dHolE T AA))
3.5 AGAIA AA
=

3.2.P.2 A F LA

e

A5+ Exampla Ak

2 754 FHAESS A8

A A 37 W de e £ Al

& 20 mg (free base) (Y3418 &%; 1, 10, 20 mg)
475 EA 2o bulkk ¥E

AA Fo 373 4 34, U3

ERChR AA AT L FF AAA HrF AF

A4 32P221 AANLH 32P23 AZTH AL F=x

T4

AA AH HA

AR 2ol & A Az
714 (PAT) &
ICH Q99 A3 ¢34

i 2 (FMEA: Failure Mode Effect Analysis)

g A8 AE A
Hdzxl FAH AE |25 kg AZRTFE (ZAEF 1/10) 381X
FFA Al ICH 7lol=2kel B(3t € A7) B 24 &%)
. Aclar UltRx 2000 ©+¢] &% Zz]2H
° 32P24 &7 2 ¥ Ix

- 182 -




O

20 mg * 5 % (Examplain free base=Z#])

Fr&7]%F W des-ethyl examplain 2 % W|%F
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I3 AR e JAT7] BEE e dRYYFCE Axd HFAY §F ZE AR
[DS = Drug substance]

(pH 6.8, 50 rpm, HE)
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(ubrican |17 3 A SOl Bl B frevle gl o
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Compression Force (kN) vs Crushing Strength (kP)
Effect of Tablet Production Rate
16.00
14.00
T 1200
% 10.00 —e— 20mg Examplain Hydrochloride @
§ 800 100K TPH
@ —&— 20mg Examplain Hydrochloride @
2 600 200K TPH
é 4.00
2.00
0.00
0 5 10 15 20 25 30 35
Compression Force (kN)
(TPH = tablets per hour)
29 8 BUA Q7 £F Aolo] BE Examplain@ el A %% AHA
Compression Force (kN) vs Crushing Strength (kP)
Effect of Lubricant Level
16.00
14.00
= 12,00
X —&— 20mg Examplain Hydrochloride @
£ 10.00 1% MgSt
g —&— 20mg Examplain Hydrochloride @
‘«E 8.00 2% MgSt
2 —&— 20mg Examplain Hydrochloride @
£ 600 3% MgSt
2
O 4.00
2.00
0.00
0 5 10 15 20 25 30 35
Compression Force (kN)
a9 9. e b #F Aolo] @hE Examplain@te BA Y & BFA
Dissolution profiles of examplain hydrochloride tablets -
effect of lubrication level pH 6.8
120
§ 100
nn n n—
E A
s 80 / —— 1% Mg St
2 60 —=—2% Mg St
2 4 / 3% Mg St
©
% 20
0 +— T T T T T T
0 5 10 15 20 25 30 45
Time (minutes)

- 189 -
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DoEAF S 4AA|

Dispense raw materials

!

Mix API, diluents and intra -granular
disintegrant in a mixer

Addition of aqueous solution of binder
and wet mixing

Dry granulate

Mix granulate with extra granular
disintegrant and lubricant

l

Compress on a tableting machine

DOE

Mixer speed
Water addition rate
Mixing time

Inlet Temp
Air flow

Inlet humidity
Time

Final moisture content
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2z o - HE 2 FY SEHCME AAY mE §F 25 JEhd.
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(“Waiver of in vivo bioavailability and bioequivalence studies of IR solid dosage
forms based on a Biopharmaceuticals Classification System (2000)")
- §Zo] AAS 3 WFel 9L BA G
DOE E39] 4 TEWset AdE 3 AngS Bt
3. 24 A FHAA A4 3 WF
Wet granulation parameters Input material attributes
Mixing speed API particle size
Water addition rate Mannitol particle size
Mixing time
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M

Water addition rate

Water addition rate

A 3 W] WE examplain A9 B3 5 $13 PLS (the partial least squares) ©ll

DoE Coefficients for Disintegration
T

=}

E-—PS Mannitol PS Mixing Speed Water Addition Rate Wet Mixing Time ~ Col Force
+ I

l

;|

18 ¥ FU5ES} £T7] S50 Balo] WAL 9F (Fae FAVF) LA

Disintegration

Faster

e
Mixer speed

Degradation (tablet)

Pass

Mixer speed
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a9 20 ¥ FASES) W] S5 HUE A4 2719 MAE 9P (AN FAANF A

Fines

Pass

Water addition rate

Mixer speed

29 21 ¥ FUSES B9 S59 RE S48k0) 4538
Disintegration Acceptable

All attributes

Increased risk of
degradation in tablet

Pass

Water addition rate

Mixer speed

a9 22 & FAALT Sxo B 2 9 99- B 5484
Disintegration acceptable
~— -
2 Degradation
g=
=
2
&n =
£ o=
=
&
—
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<
g
Fines

Log (Water addition rate)
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Disintegration OK but
difficult to obrain sufficient
hardness, and some potential
for degradation

>

Design Space
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- = - product quality
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Power consumption (kW)
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“— Wet mixing time (min) ™
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Disintegration OK but
difficult to obtain sufficient
End-point: hardness, and some potential

6 Min. af(er peak for degradation

Design Space
- Product quality
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Power consumption (kW)
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Al frolml g FAg g i A e AHE 35 FSoE AA T 44 FaE
Examplain @4+ AA9] Bajet &5 SAS dx Y Al gl&
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Inlet Temp Bed Temp Outlet RH
Air flow
Time \ f /Dutlet Temp
\ Fluid Bed Drier
Wet granule —— t———+ Dry granule

Water content NIR FB@ Water content

. - - . Particle size
API Size distribution water content gdranule size

distribution
L controlled by
granulation operation

| colour code: Red -input variables; Green - derived parameters; Blue - on-line measurements
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Process variables

Input material atiributes

Water content

Granule particle size distribution
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Disintegration

Dissolution

Weight uniformity

Content uniformity
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Degradation and fines
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E5. gad 34 A4 29 2o
Experiment / %o des-ethyl 2o fines Weight Acceptable quality?
Process examplain (=< x nm) uniformity
Trajectory (<1.0%%) (<15%) (RSD)

1 1.7 4 1.3% No — high des-ethyl level

2 1.3 7 1.7% No — high des-ethyl level

3 0.3 5 1.5% Yes

4 0.3 5 1.4%0 Yes

5 0.2 6 1.7%0 Yes

(&) 0.3 4 1.3% Yes

7 0.2 7 1.6% Yes

8 0.2 17 3.4% No — poor flow impacts
weight uniformity

9 0.2 20 5.3% No — poor flow impacts
weight uniformity

3.2.P23.1.3.6 X &9 tixlQlmo|x9f #e] Fef sjuk

DoE 3743

AF FHo] BF

sarg we | AF TE T 29
- ARl BE R AA AP (Ax AH)
-39 31904 AR How EAR AxAE mFM A% A HPEo] Y
JICH Q8 o 71%® bl me}, AzFgel talssol 2z 8
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ZFo]x ghol] BE A EC] Eol7be Aew <l (A¥ 32)
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Haelsgo s | EE AUSE o2 AU AFHAR Fa)elel o2Ad 34 A A5
SR 2o mye 9o
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AE I g s an. o
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S oW B WANTE SANY BHOE HAAEH S Wolo}

a9 32 A AxE 93

7

18.5% ) )
17.5% Regions of uncertainty

Known edge of failure due to fines

0,
% Known edge of failure due to degradation
H,0

Trajectories describing the
boundaries of the design space

~ ‘Where product quality is assured

-~

2.0%4 === ——— T
1.5%-

Drying time
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19 33
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Known edge of failure due to fines
0,
HAO Known edge of failure due to degradation
2
Trajectories describing the
\ boundaries of the design space
‘_where product quality is assured
20%4 = = e e e N e — = === e — Endpoint
15% d e e - - - = T e Er—Er——————————— e —— 1 1.75%
T >
15 Min. Drying time
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32.P25 WAESH 54
% E2 40 SASIH &% 229 71 A AESH VeSS ZUH Sth Ay dAlol A AlE-H

= =2 ZAF otk

3.2.P26 JAF¥A

2EA ) A4S o] ML AL T

33 FAANTY #e A ZA% #HAF

FA9AA #E At 2AstY #EdES FHE

HE S AFol FAES AldsHA Fax A0 AFstes B
HE AF FEL Paol AAHO AS.

F8 F3 54 (CQA: Critical to Quality Attributes)

- 7Y% Fo FE 542 EAAHES des-ethyl examplain®] FF 9.
- BotE S FEH AMEClA Fo tARIECIH 10 % FECIWF AA .
- A4 FE7HA L BaES St g HAAl tE o] HA = Aow A4y

6 T2 dFS A ST £F

Unit operations Dispensing (Raw
/ Material i (Magnesium Tableting Packaging
Quality attributes Properties) Stearate)

Content uniformity

Degradation

Stability

Identification

Microbiology
Influence:

Original high Controlled by a) process understanding or b) included in the control
sirategy
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35 4AAH A A

4 e £9E AAE
o _
g A 2 A A AAe 2L dAE Wl s
= ) = = =
e, @3] 20 mg FFol FAHD A
Atd FAst BAAA, SEAPEAE, 2ol dGADd AR ARk IVFARAI ek /g o]
A A AA Aol 2 A AR Ho s
B
rs
£ 6. 53}
Described in Table
The Proposed Commercial Formulation of examplain hydrochloride IR tablets 20 mg Table 7
Research Formulations of examplain hydrochloride IR tablets 1mg, 10mg and 20 mg Table 8
I'V Fornmlation of examplain hydrochloride (1 mg/mL) Table 9
E 7. IR BA 20 mgo] ATE HFH A
Compaonent 20 mg ™
Examplain hydrochloride 2146 @
Mannitol, Ph. Eur. 20.00
Microerystalline cellulose, ® ph. Eur 78.54
Povidone, Ph. Eur. 10.00
Croscarmellose sodium. Ph. Eur. 6.00
Magnesium stearate, Ph. Eur. 4.00
Purified water. Ph. Eur. (As required) G
TOTAL (mg/tablet) 200.00
Use: Proposed commercial formulation and registration stability studies
G Microcrystalline cellulose is referred to in Ph. Eur. as “Cellulose. microcrystalline”
®g mm round, biconvex, white tablet, with “Tabs’R'Us” script on one side of the tablet and “EXA 207 on reverse
© Equivalent to 20 mg of examplam based on a theoretical drug substance potency of 93 2% w/w
@ Evaporated during processing and Does not appear in the finished product
E 8. IR Al 1 mg, 10 mg, 20 mg A7 A AA =4
Component 1 mg ™ 10 mg ™ 20 mg ™
Examplain hydrochloride 1.07 %@ 10.73 @ 21.46
Mannitol, Ph. Eur 8000 80.00 30.00
Microcrystalline cellulose, & Ph. Eur. 98.93 3927 78.54
Povidone, Ph. Eur. 10.00 10.00 10.00
Croscarmellose sodium, Ph. Eur. 600 &.00 6.00
Magnesium stearate. Ph. Eur. 4.00 4.00 4.00
Puritied water, Ph. Eur (As required) @ (As requured) () CAs required) )
TOTAL (mg/tablet) 20000 200.00 ZO0 00
TUse: Phase 1, Phase 2 and Phase 3 clinical studies
= Microcrystalline cellulose is referred to in Ph. Eur. as “Cellulose. microcrystalline™
“’? 8 mm round, biconvex. white tablet, with “Tabs R Us™ script on one side of the tablet and “EXA 1237 on reverse.
*“’ Based on a theoretical dimg substance potency of 93 2% w/w
@ Exvanorated durine nracessine and Does not annear in the finished nradnct
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E 9. IVAA (1 mg/mL)

Component 1 mg/mL
(S01187EA)
Examyplain hydrochloride 1073 @
Glucose anhydrous Ph. Eur. 50.500 ®
Water for Injection Ph. Eur. to 1.000 mL

Notes on Injection:

&) Equivalent to 1 mg of examplain based on a theoretical potency of 93 2% w/w

® As D-glucose anhydrous
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ICH Q8 A<

Quality by
Design

QbD

A systematic approach to development
that begins with predefined objectives
and emphasizes product and process
understanding and process control,
based on sound science and quality
risk management.

(B2 vE Al Agstn FeH
Wty £4 g8 B Ao w A
34 old % 34 wele prehe

AAFR] o ofE T WA

2 W

Quality Target
Product Profile

QTPP

AFY F2 5%

A

A prospective summary of the quality
characteristics of a drug product that
ideally will be achieved to ensure
the desired quality, taking into account
safety and efficacy of the drug product.
(o] ekE o] kAT GAEAS “3}6}0%
Ashe FAL wZHI] 99

=
T GJeRE %Y FY 54 89

Critical Quality
Attributes

CQA

A physical, chemical, biological or
microbiological property or characteristic
that should be within an appropriate
limit, range, or distribution to ensure
the desired product quality.

(Aske AF FAL B3] Astel
AAE 3, W wi= BE o] glo
oF st Zeld, s, AEIH wi

4
M AEEE 5ol 54)

Material
Attributes
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Critical Process

A process parameter whose variability
has an impact on a critical quality
should be

monitored or controlled to ensure the

attribute and therefore

CPP F8 T T : .
Parameters process produces the desired quality.
(A%o] WAt F8 FQ B4 92
Foz Qs FAY AFL ANLES
EYEsAY #Esfof sk 2 W)
A characterised range of a process
parameter for which operation within
this range, while keeping other parameters
Proven ] const?nt, Wi.H result 1in prf)duci.ng.a
PAR 459 38 99 material meeting relevant quality criteria.
Acceptable Range (e wsE APEA KAFAA o
He ool A #dE st F4 7]
At AEs AME = s, 1 54
Bao] ghue 34 wWie W9l
Normal Operating NOR Jquk AT WY
Range
Risk Assessment RA A3 F7}
D651g.r1 of DoE 4% A
Experiment
The multidimensional combination and
interaction of input variables (e.g.,
material attributes) and process parameters
that have been demonstrated to provide
assurance of quality. Working within
the design space is not considered as
a change. Movement out of the design
Design space TRl A H o] & space is considered to be a change

and would normally initiate a regulatory

post approval change process. Design

space 1is proposed by the applicant and

1s subject to regulatory assessment

and approval.

(4 HZ1 Ay
]

&
Mal: B4 54 ade o
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Design Space

CERES B PNESE

Verification
Edge of Failure EoF Ao AA
Commercial Scale AR 37]
Scale Up AZTE g

Control Strategy

=4 #9 A

A planned set of controls, derived from
current product and process understanding
that ensures process performance and
product quality. The controls can include
parameters and attributes related to
drug substance and drug product materials
and components, facility and equipment
operating conditions, in—process controls,
finished product specifications, and
the associated methods and frequency
of monitoring and control. (ICH Q10)

AF 2 34 ol oz 34 4%

3} A ELS wAs) 8 4w
WL FAHE 5 oJoRE 9Est wud
Mo 54 an A4 W Ab e
27, 24 % v, A% AF 44, ¥
v g wel g #E 13e 5

Aot (ICH Q10))

All phases in the life of a product

from the initial development through

Life cycle AF7) marketing until the product’ discontinuation.
(7] MEEYH #duE AAH AE T
o2& o AlFe Ao A3 EE W)

Life cycle A% B

management
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Process

Analytical PAT TA BY Js
Technology
Continuous
Process A&EH T AS
Verification
Capability of —
T4 59
Process
Process
T4 414
Robustness
The ability to evaluate and ensure
the quality of in-process and/or final
product based on process data, which
typically include a valid combination
Real time release - _ of measured material attributes and
' RTRT A &3 A8
testing process controls.
(FA dlolgol ZAst &4 F AF
9@ HE AEe S-S Hrketa gls)
t Aow awdow B4 B4 ax
of tigt Artel ¥4 HAE 2FSH)
Continual
A&H A4
Improvement
Quality Risk
QRM =2 938 #E
Management
Knowledge
Management A2 #e A=
Strategy
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2. Quality Data Preparation based on QbD

1) QbD Check List

When drugs are developed by implementation QbD approach, information on drug
overview may be provided to reviewers by preparing the following checklist while
other details shall be given according to the CTD format.

QbD(Quality by Design) Quality Data Check List

3% Classification [J Drug substance [J Drug product

1. Quality Target Product [ Quality target of Drug product ( Yes / No / Insufficient )
Profile (QTPP)

J Drug substance ( Yes / No / Insufficient )
[J Excipients ( Yes / No / Insufficient )

2. Critical Quality Attribute o
J Drug product ( Yes / No / Insufficient )

(can) [0 Manufacturing intermediate ( Yes / No / Insufficient )
J Others (container, etc.) ( Yes / No / Insufficient )
[] Critical Process Parameters (CPP) ( Yes / No / Insufficient )
- Name of unit process ( )
- Proven Acceptable Range (PAR) ( Yes / No / Insufficient )
- Use of DoE ( Yes / No ); applied model

3. Process parameters and (] Application of Process Analytical Technology (PAT)

Process management ( Yes / No / Insufficient )
- Applied process step ( )
— Analytical method ( )

- Applied as alternative test ( Yes / No )
Validation for alternative test

(] Preliminary risk assessment ( Yes / No / Insufficient )

- Risk assessment method ( prior knowledge / FMEA /
others )

- Use of DoE ( Yes / No )

[J Main risk assessment (Yes / No / Insufficient)

- Risk assessment method ( prior knowledge / FMEA /
others )

- Use of DoE ( Yes / No )

4. Risk Assessment
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[] Provision of control strategy ( Yes / No )
5. Control Strategy ) ..
[J Supporting data ( Yes / No / Insufficient )

[J Process to which design space is applied ( )
[] Characteristics and scope

[J Use of DoE ( Yes / No ); applied model
[0 Design Space Change Control Protocol ( Yes / No /

6. Design Space
(* Optional)

Insufficient )

[J Alternative test ( Yes / No )
[J Supporting data ( Yes / No / Insufficient )
[J Validation of analytical method ( Yes / No )

7. Real Time Release Test
(RTRT) (+ Optional)

Overall review comments

Note for inspection of manufacturer | Describe if applicable

1. Quality Target Product Profile (QTPP)
- Does the target consider content, route of administration, dosage form, usage and

dosage, release mechanism, and shelf-life of the product?

Summary of proposed QTPP (in table format if possible)

2. Critical Quality Attributes (CQA)
2.1 Critical Quality Attributes — Drug product, drug substance, excipients, intermediate

(semi- product), packaging material, etc.

[tem Target (Value) for CQA

Indicate whether CQAs are monitored and managed on a real time basis

2.2 Material Attributes of raw material(drug substance and excipients) and

Packaging material
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2.3 Correlation with Each Material Attribute and Critical Quality Attributes
Correlation and effect of each material attribute with and on CQA, the amount of
raw materials and formulation, etc.
— When DoE is performed

- Test outline (including applied mathematical model)

- Size of batch used in test (check whether it is identical to commercial scale)

- Tested setting value or range

- Result of DoE (including statistical process method)

- Proven Acceptable Range (PAR) demonstrated from test result, etc.

3. Manufacturing Process Parameters
3.1 Manufacturing Process Flow Chart

(Including unit process and manufacturing facilities for each process)

3.2 Review of Correlation with Unit Process Parameters and Critical Quality Attributes

1) Critical Process Parameters

Name of Unit Process Process Parameter Proven Acceptable Range
(Indicated if CPP) (PAR)

Indicate whether CPPs are monitored and managed on a real time basis

2) When DoE is performed
- Test outline (including applied mathematical model)
- Size of batch used in test (check whether it is identical to commercial scale)
- Tested setting value or range
- Result of DoE (including statistical process method)

- Proven Acceptable Range (PAR) demonstrated from test result, etc.

3.3 Process Analytical Technology (PAT)
- PAT applied process and analytical method
- When alternative test is applied

- Feasibility of standard alternative test

- Validation of test method
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4. Risk Assessment
4.1 Preliminary Risk Assessment (including material attributes and manufacturing
process parameters)
1) Method of risk assessment
2) Risk assessment result and consideration

4.2 Main Risk Assessment (including material attributes and manufacturing process
parameters)

1) Method of risk assessment

2) Risk assessment result and consideration (including feasibility of control strategy)

5. Control Strategy
5.1 Material Attribute Control Strategy
1) Raw material(Drug substance and excipients)
2) Drug product
3) Intermediate during manufacturing process (or semi-product)
4) Container Closure System
5) Others
Including data demonstrating feasibility of control strategy

5.2 Control Strategy for Manufacturing Process Parameter

1) Control strategy for each unit process

Including data demonstrating feasibility of control strategy

Check whether risks confirmed during formulation and process development are

reduced according to control strategy

6. Design Space (if applicable)

6.1 Design Space Application Process and Scope

- Check whether material attributes and correlation between process parameters
and CQAs used in the process are multivariately established

- Summarize design space application process and scope of in table format

6.2 When DoE is Performed
- Test outline (including applied mathematical model)
- Size of batch used in test (check whether it is identical to commercial scale)
- Tested setting value or range
- Result of DoE (including statistical process method)
- Proven Acceptable Range (PAR) demonstrated from test result, etc.
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6.3 Design space compatibility protocol

— Design space compatibility protocol

7. Real Time Release Test (RTRT) (if applicable)

7.1 Specification and Test Method of RTRT

Specify relevant test item when technology (including relevant CTD items) and
release test are separately set forth or standard and test method of drug product
are substituted by comparing the standards for release test and distribution control

(stability test, collection test, change control, etc.)

7.2 Feasibility Review of Alternative Test Item
Evaluate whether the product and manufacturing process are understood, relevant

data are submitted, and CPPs and material attributes are appropriately controlled.
Specify relevant CTD item

(e.g. List referential CTD items if some impurity tests are omitted from the control

strategy for drug substance and PAT is used in standard testing of drug product)
8. Note or Required Cooperation during GMP inspection
Specify if applicable

(e.g. Items included in control strategy to be managed by cGMP)

9. Others

2) Consideration for Document Preparation

A. General Details on Pharmaceutical Development

Check drug substance, excipients, packaging material and manufacturing process that
affect drug quality and establish quality control strategy accordingly.

Data on the drug developed using QbD method shall include the following elements
described in the Annex of ICH Q8(R2).
- Quality Target Product Profile(QTPP)
Critical Quality Attribute(CQA)
Critical Quality Attribute(CQA) of drug substance and excipients
Selection of appropriate manufacturing process

Quality control strategy
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In addition, list the following details according to ICH Q8.

- Information about understanding of product development and manufacturing process

- Vertification of important drug substance, excipients, packaging material, and manufacturing
process that affect product quality to ensure safety and efficacy of the drug product

- Supporting data on quality control strategy

Not all data including experiments conducted during product development need to be
submitted. However, sufficient information and supporting data related to the following
matters should be included in the application documents.

- Scientific feasibility of quality control strategy
- Scientific evidence of experiment
- Brief explanation on experimental method and data analytical method

- Summary of experimental results and conclusions

B. Quality Target Product Profile (QTPP)

1) Considerations for QTPP Preparation

Quality characteristics that must be satisfied to ensure target quality of drug product
are predicted and listed with consideration for safety and efficacy of the relevant drug.
QTPP should be considered only for drug product and shall be prepared as table format

if possible.

2) Example of QTTP Preparationl2)
i) New Drug

- QTPP items can be added or deleted according to pharmaceutical characteristics.

QTPP Target Relevant CQA
Route of administration Oral
Dosage form Film coated tablet None
Usage and dosage Once a day
Identification, assay, and content
Content 10mg gn i 1@ Jon, assay, and conten
uniformity
Dosage form design (DDS) Immediate release Drug release
ualit e g } .
Q : Yy Description Ye"//(m, ]7-/177- coated tablet Standards  set  forth — and
attributes without split line ) . P
of drug controlled in the specifications
product Identification Identification of Drug substance | and analytical method

12) Quality by Design for ANDAs: Modified the example of “An Example for Immediate-Release Dosage Forms (FDA)”
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Assay

95.0 — 105.0%

Content uniformity

Conform to KP standard

Dissolution

85% or more in 45 minutes

Degradation product

Conform to ICH Q3B

Residual solvent

Conform to ICH Q3C

Moisture

Not more than 2.0%

Microbial limit

Conform to USP

Container Closure System

Including HPDE (bottle, cap)
moisture absorbent

None
. 24 months (stored at room
Shelf-life
temperature)
Appropriate physical and chemical Description, assay, degradation
. tabilit considered he .
Stability stability  (consi raen product, drug release, prevention

manufacturing and used on
patient)

of microbial contamination

Description

Conform to patient compliance
and medicine identification

Description

Purity

No i1mpurity or degradation
product that does not exceed
permissible level

Degradation product, microbial
contamination

i) Generic Product

- By comparing with the reference product, set QTPP items and provide the rationale.

QTPP Target Justification
Select the same route of
Route of administration Oral administration to secure
equivalence of medicine
/ h 1
Dosage form Tublet Select the same dosage form

to secure equivalence of medicine

Usage and dosage
(as labeled)

Same dietary effect as reference
drug

Reference drug may  be
administered regardless of diet
as AUC and Cmax are imcreased
by 8 — 12% in high fat diet

Content

20 mg

Selection of same content to
secure pharmaceutical equivalence

Design (DDS)

Immediate release tablet without
scoring

Designed as immediate release
to secure efficacy

Pharmacokinetic characteristics

Immediate release tablet with
Tmax within 2.5 hours that
has brological equivalence with
reference drug

Ensure to be fast-acting to
secure pharmaceutical equivalence

Quality Description

Standards set forth as identical or other quality standards
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Identification

Assay

Content uniformity

attributes | pissolution

of drug

product Degradation product

Residual solvent

Moisture

Microbial limit

must be satistied to secure pharmaceutical equivalence
(Description, assay, purity, etc.)

Container Closure System

Container Closure System conform

to the applicable drug

Ensure to meet shelf-life and
prevent danrge dunng transportation

Stability

24 months from the manufacturing
date at room temperature

Equivalent to or better than
reference drug

Alternative route of administration

Not applicable

Reference drug not applicable

= Information of reference drug including dosage form, characteristics(immediate release),
route of administration, dosage, pharmacokinetic characteristics, shelf-life, and labeling was used

as reference and QTPP was established to include all pharmaceutical test items of the tablet.

C. Critical Quality Attribute (CQA)13)

1) Critical Quality Attributes of Drug Substance

CQA AR 2A
Description ICH Q6A
Crystalline ICH Q6A (Flow Chart #4)
Identification ICH Q6A
Assay ICH Q6A
Impurity A
Organic impurities Impurity B ICH Q35A
(including manufacturing Impurity C
process—derived and Impurity D Genetic Genotoxic impurities
degradation products) Individual unknown
) ) ICH Q3A
impurity
. Methanol
Residual solvent ICH Q53C
Ethanol
Inorganic impurity (Pd) ICH Q6A

13) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)
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2) Critical Quality Attributes of Drug Product

Items with great possibility to influence safety and efficacy of the drug are set as CQAs.

Orally administered tablets may be set as follows, and CQA items may be changed

according to form such as injection or inhalant and attribute.

Quality Attribute of Drug CQA )
Target Rationale
Product or Not
Description White uncoated tablet No Visual inspection
Drug substance and excipients are
Odor Odorless No odorless, and there Is no potential
) QiAo fan nalAacinng [xooess
Physical
) Score
properties . : None No -
configuration
Controlled as in—-process test,
Friability Not more thanl.0% No and mass loss of 1% or less
does not greatly impact content
. Ildentification of Drug Essential to secure safety
Identification Yes .
substance and efficacy
Important element of therapeutic
100% of the labeled effect and adverse reaction
Assay Yes . .
amount and an 1tem controlled during
entire manufacturing process
. ) Essential to secure safety
Content uniformity Conform to KPP Yes .
and efficacy
. . Not less than 80% in Iltems related to
Dissolution . Yes . o
30 minutes broavailability
A 01% ICH Q3B
. B 0.2% Pharmaceutical quality control
Degradation product Yes . . .
Foral i tios 1.0 item during manufacturing
otal impurities 1.0% process and shelf-life
. . . No organic solvent used
Residual solvent According to ICH Q3C | No . .
during manufacturing process
Increase in water content
Water content Not more than 4.0% No does not affect generation
of degradation products
Less concern about
. . L. Conform to officral microbral contamination
Microbial limit . No . .
compendium derived from raw material
Use of dry manufacturing
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3) When DoE is performed

) ) CQA | DoE Output e
Quality Attribute Target Justification
or Not | Parameter
Description | White uncoated tablet No No Visual inspection
Drug substance and excipients
are odorless, and there is
Odor Odorless No No ) o
no potential contamination
Physical from manufacturing process
properties Score . None No No -
configuration
Controlled as a test item during
o process, and mass loss of 1%
Friability Not more thanl.0% No No
or less does not greatly
impact content
L Identification of o Essential to secure safety
Identification Yes Individual )
Drug substance and efficacy
Important element of therapeutic
100% of the labeled . effect and adverse reactions
Assay Yes Individual ) ]
amount and an item controlled during
entire manufacturing process
. . o Essential to secure safety
Content uniformity Conform to KP Yes | Multivariate )
and efficacy
. ) Not less than 80% o Iltems related to
Dissolution ) ] Yes | Multivariate ) o
m 30 minutes bioavailability
A 01% ICH Q3B
) B 0.2% o Pharmaceutical quality control
Degradation product . . Yes Individual ) ] ]
Total impurities Item during manufacturing
1.0% process and shelf-life
_ According to ICH No organic solvent used in
Residual solvent No No )
QR3C manufacturing process
Increase in water content
Water Content Not more than 4.0% No No does not affect generation
of degradation products
Less concern about microbial
) o Conform to official contamination derived from
Microbial limit No No

compendium

raw material,

Use of dry manufacturing process
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D. Process Parameter and Process Management

1) Description of manufacturing process

Prepare manufacturing process flow chart which includes unit process and manufacturing
facility for each process. Describe steps of the process in sequential order including
manufacturing scale and equipment type. Specify the time for major processes and process

management, as well as time for testing intermediate or drug product.

Moreover, the following matters shall be reviewed when preparing the application documents.
- Concreteness of manufacturing process technology
- Description on design space (including critical process parameters and process parameters)
and the role of design space when establishing quality control strategy
- Manufacturing process change control — change control plan or protocol may be

submitted after approval.
2) Data analysis on statistical process control

For pharmaceutical process model, multivariate data analysis (MVDA) methods like
principal components analysis (PCA) and partial least squares (PLS) may be used.

PCA is mainly used to briefly examine data. In other words, it is used to classify or
find a trend from the result, and also to evaluate the relationship between parameters
and relationship between the results and parameters. PLS is used to examine the
relationship between input and response parameter in order to predict one or more
components. When performing MVDA on multivariate statistical process control (MSPC),

the following may be considered:

- Does the analytical method used in manufacturing and analysis for spectrum measurement
meet the purpose? Did the analytical method and sample collection secure repeatability
and reproducibility under online or inline control, where no separate sample is

collected?

- Are validation and calibration data representative in predicting process variability? Was
the model demonstrated to be applicable through all parameters permitted in the
design space? Risk assessment result may be used if it is difficult to demonstrate.
The effect of all important risk factors should be inspected and included in calibration

and validation.
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- During calibration, does variability include most variability in validation?

Have outliers been confirmed in the experimental data? If there are outliers, Iis
exclusion/inclusion of data justifiable? When data used in model development is
provided through DoE, deletion of experimental data will have greater impact on the

prediction ability of model than historical dataset.

Is information about data preprocessing appropriately described and consistently
applied to all datasets used for generation, optimization and validation of model?
Has MVDA modeling technology been properly described including the reason for

selection of algorithm?

- Is selection of used parameters included in the model agreed by comparing with the
result of risk assessment? Are there causes of variation which do not include the

model? If so, have they been justified?
With any regard to PLS, does the model meet the purpose? Is complexity of the
model optimal? Complexity of PLS model should be displayed as a graph to show

regression coefficient for each parameter.

- Does the model explain weighted value (high / low) of parameters reasonably or using

scientific knowledge?
Has MVDA model been statistically evaluated on its appropriateness and prediction
ability? Standard error on prediction needs to be reviewed along with accuracy of

standard analytical method.

- Is model verification scheme provided throughout product lifecycle? Are the criteria

for model renewal defined? Are they justifiable?

3) Critical Process Parameters
Criticality classification of process parameters (three—grade classification of criticality)
According to ICH Q&, variation of critical process parameters affects critical quality

attributes (CQAs). Thus, CPPs are monitored or controlled to ensure that target quality

pharmaceuticals are produced from the process.
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EMA and FDA recommend determining criticality of quality attributes and process
parameters by classifying them as three grades (critical, key and non-critical); and then
conduct risk assessment. A critical factor refers to a factor that may cause failure of
the process depending on the test result.

A factor that does not cause failure within the given scope, but may affect quality is
indicated as a key factor. Use of “key process parameter’ should be avoided if possible
since this term is not used in the ICH Guideline, and the term “key” is used differently.
Even if the risk of failure may be reduced by using prior control strategy, criticality of
a process parameter should not be assessed as low. It is possible to use the above
term “key” when discussing matters related to pharmaceutical development before
application, but all parameters that affect CQA in 3.2.P.3.3 Manufacturing Process and
Process Parameters and 3.2.P.3.4 Principal Process and Intermediate Management shall
be classified as “critical factors” upon submission of application documents for approval.

Prepare the result of assessment on potential process parameters that may affect
CQA for each process as table and indicate whether process parameters are critical
process parameters or not. Indicate whether critical process parameters are monitored
and controlled on a real time basis.

Process parameters of the manufacturing process should include critical process
parameters (CPP), as well as all demonstrated parameters shown by controlling and
monitoring the process to achieve target product quality in the development process.
Each process parameter in detail using target value obtained from experiment or proven
acceptable range. Besides, explain process parameters that do not show wvariability in
the development step.

4) When Design of Experiment (DoE) is conducted

The subject of DoE is selected based on the result of risk assessment or prior
knowledge. It is unnecessary to statistically and include the result of DoE performed
during the early development step(e.g.screening). Summarizing the elements, scope and
conclusion of study in a table is useful. When DoE is related to a single process or
multiple processes to set CPP or define design space, the following information can be
included in the application documents for approval.

- Rationale for selection of DoE parameters (including range) determined through risk
assessment (e.g. considering interaction with other parameters)

- Rationale for variability of raw material (e.g. Drug substance and/or Excipients) that
may affect prediction model created by DoE

— Parameters constantly maintained during DoE and their values — including consideration
for the effect of manufacturing scale on process parameters
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— Rationale for DoE type and its appropriateness including the DoE effects

- List of elements and range of experimental subjects in table format, with elements
dependent on manufacturing scale

- Reference information (e.g. HPLC, NIR) on the type of analytical method for data
assessment and appropriateness of intended use (e.g.: specificity, detection limit)

- Experimental data and statistical analysis result showing statistical significance of
elements and interaction among factors, including prediction model deduced from the

experiment, conducted with consideration on manufacturing scale and facility difference

Process Process Parameter | Scope of Process Parameter | CPP or Not
Drug substance 300mg no
Excipient 1 120~170mg yes
Exciprent 2 30~50mg yes
Formulation Binding agent 10~30 mg no
Lubricant 1 1~5 mg no
Lubricant 2 5~10 mg yes
Coating material 5~10 mg no
Rotation speed 1 1~10 pauge no
Mixing Rotation speed 2 1~10 pauge no
Mixing time 1~5 minutes yes
Rotation speed 1 1~10 pauge no
Kneading Rotation speed 2 1~10 pauge no
Kneading time 1~5 minutes no
Pre-pressure 20~40 kg-t/emZ2 no
_ Main-pressure 20~40 kg-t/em?2 yves
Tableting —
Filling depth 10~20 mm no
Tableting rate 20~30 rpm yes
Coating temperature 50~80 °C no
Coating Prejssur‘e 1~3 bar no
Coating time 2~5 hours no
Drying time 10~20 minutes no

» Test outline (including applied mathematical model)

Include the following information

— Evidence for experimental design type and its scientific feasibility including the DoE effect
- Justification for type and appropriateness of DoE (specifying test power of design)
- List of designs performed, batch information or research number, batch size, number

of repetition
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» Size of batch used in test (check whether it is identical to actual scale of production)
Include the following information. Check whether prediction through DoE is appropriate
to the scope of study and production scale/equipment difference to explain that the
developed model considers the effect based on difference of manufacturing scale and
may represent an expected commercial process.

- Specify size of batch used for testing
- Risk assessment result on facility and batch size (including the list of parameters
that are dependent on production scale and may affect CQA or independent test,

etc.), if different from actual production scale

» Tested setting value or range

Include the following information.

- Rationale for selection of DoE parameters (including range) determined through risk
assessment (e.g. considering interaction with other parameters)

- Rationale for variability of raw material (e.g.: drug substance and/or excipients) that
can affect prediction model created by DoE

— Parameters constantly maintained during DoE and their values — including comments
on the effect of manufacturing scale on the parameters

- List of experimental factors and their range in table format with elements dependent

on manufacturing scale

» Result of DoE (including statistical processing method)

Include the following information

- Experimental data and statistical analysis result showing statistical significance of
elements and interaction among factors, including prediction model deduced from
the experiment conducted with consideration on manufacturing scale and facility difference

— Statistical analysis result on relative importance of factors studied and interaction
among factors (ex: Pareto diagram or simple list of effects and interactions, etc.)

- References for the analytical method used in result assessment and demonstration
of its appropriateness

— Statistical analysis data are unnecessary for DoE performed during early development

step (ex: screening), but explanation on study elements, level and conclusions are required

» Proven Acceptable Range (PAR) demonstrated by test result, etc.
PAR is a value based on univariate experiment and combination of PARs cannot
constitute a design space, but they can provide useful knowledge related to process.

Thus, describe the demonstrated PAR determination process.
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5) Process Analytical Technology (PAT)

» PAT applied process and analytical method
The purpose of PAT is to increase understanding about manufacturing process and
improve manufacturing process management. Test is conducted within design to for
quality assurance rather than conducting quality test for drug product.
1) Multivariate tools for design, data acquisition and analysis
2) Process analyzers
3) Process control tools
4) Continuous improvement and knowledge management tools

PAT can be classified as above and the applied category shall be described.

» When alternative standard test is applied
1) Feasibility of alternative standard test
Describe the details in RTRT
2) Validation of test method
Validation should be able to predict process variability, and the effects of all

important risk factors shall be assessed and included in validation.

E. Risk assessment

1) Considerations for Risk Assessment

Refer to ICH QY9 for systematic approach to quality risk control. Risk assessment
becomes the basis for development of quality control strategy and 1s used as an
evidence to demonstrate feasibility when applying for a flexible approval management.

The reviewer shall review the risk of product quality and related risk control strategy
based on science and risk, and also official risk assessment may be separately performed
using tools provided by ICH. The review level is determined according to importance of
process or material and severity of the effect on quality. When a potential risk is found

during review, the person performing due diligence may cooperate if necessary.

Consider the following during risk assessment.
« Have all material attributes and process parameters that may affect product
quality been assessed based on prior knowledge and experiment?

Consider the following matters for FMEA analysis.
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e Have all known risk factors been included? (e.g. risk factors that affect the drug
product such as degradation products and solubility)

* Does it include the effects of unit process and material attributes?

* Does it explain how risk priority and score have been determined?

* Does it verify how threshold is determined and which parameter is to be further studied?

e Is it reasonable to the proposed risk priority?

 Have the FMEA results been determined according to existing scientific knowledge?
If not, have justifiable evidences been provided?

» Are verified risks controlled according to the design space or proposed control strategy?

For the examples of FMEA and PHA risk assessment, refer to “3.2.P.2.2 Drug
products” under “3. Summary of Critical Process Design Space and Control Strategy
for Sakura Tab (PMDA)” of “IV. Examples of QbD Applied Data”

2) Scope of Risk Assessment and Renewal of Risk Assessment

Risk assessment shall consider overall steps from research, including drug substance,
excipients, formulation development and manufacturing process development, to marketing

drug product.

* Drug Substance Attributes
« Excipient Compatibility Studies
e Formulation Development

e Manufacturing Process Development

In addition, risk assessment is continuously renewed as data affecting product quality

are additionally verified.

Initial risk assessment — verification of knowledge including literatures, or DoE
— renewal of risk assessment — verification of additional knowledge or DoE

result — renewal of risk assessment —»——

3) Considerations for Design of Experiments (DoE)

DoE is an strategy for experiments that considers multivariate factors according to
systematically standardized mathematical (statistical) methods. The purpose of DoE is to

design experiments to have representativeness and thus provide information as much as
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possible with minimal experiments. Input and output parameters (factors) required for
DoE are deduced from critical quality attributes (CQA), critical process parameters
(CPP) and risk assessment.

In case of DoE performed during early development step (ex: screening), statistical
analysis data are not necessary, but explanatory data on the studies factors, level and
conclusion are sufficient. On the contrary, the following matters shall be taken into
consideration for DoE performed to establish CQA, CPP, and design space.

Justifiable reason for DoE type and appropriateness (for example, some screening
designs are not appropriate because interaction cannot be verified) shall be provided.
Ability of DoE shall be confirmed (it should be compared to verify whether it is caused
by experimental error or actual effect).

e Input and output parameters (factors) and their range (provided as a table if possible)

 List of performed designs, batch information or research number, batch size, and

number of repetition

» References for the analysis method used in assessment of the result and

demonstration on appropriateness of use

» Statistical analysis result on relative importance of input and output parameters

(factors) and interaction among parameters (factors) (Ex: Pareto diagram or simple
list of effects and interactions, etc.)

» Verification of whether prediction through DoE is appropriate to the scope of study

and difference in production scale / equipment.

4) Risk Assessment of Drug Substance Attributesl4)

- Initial risk assessment and renewal: Classify each column as high/medium/low and
refer to the following example.

CQA of Attributes of Drug Substance

drug . Particle Hygro- . Water Residual | Process | Chemical .
Crystalline | . . . . Solubility . . Fluidity
product distribution | scopicity Content | Solvent | Impurities | Stability

Assay

Content
uniformity

Dissolution

Degradation
product

Medium

- Provide rationale for risk assessment are provided according to characteristics

of drug substance and refer to the following example:

14) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)
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Characteristic CQA Rationale for Assessment
Assay Crystalline of drug substance exhibits low risk
Content uniformity be.cause. it does not affect Assay and content
uniformity of tablet
Risk is high as solubility is may differ according
Crystalline Dissolution to crystalline of drug substance, which may affect
on dissolution of tablet
Risk is medium as stability may differ according
Degradation product | to crystalline of drug substance which may affect
generation of degradation product
Assay
Particle Content uniformity

distribution

Dissolution

Degradation product

Hygroscopicity

Assay

Content uniformity

Dissolution

Degradation product

Solubility

Assay

Content uniformity

Dissolution

Degradation product

Water content

Assay

Content uniformity

Dissolution

Degradation product

Assay
Residual Content uniformity
solvent Dissolution
Degradation product
Assay
Process Content uniformity
impurities Dissolution
Degradation product
Assay
Chemical Content uniformity
stability Dissolution
Degradation product
Fluidity Assay
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Content uniformity

Dissolution

Degradation product

5) Excipient Compatibility Studies!®

- Refer to the following example.

Excipient compatibility table (binary mixtures)#*

Mixture Content (%, w/w) Degradation product (%, w/w)
Excipient A / drug substance (1:1) 99.8 Not detected
Excipient B / drug substance (1:1) 99.6 Not detected
Excipient C / drug substance (1:1) 98.4 Not detected
Excipient D / drug substance (1:1) 95.1 Degradation product A: 4.4%

* Conditions: 40°C / 75% RH, open container, 1 month

Excipient compatibility table (interaction study)#

Mixture Content (%, w/w) Degradation product (%, w/w)
All excipients 99.4 Not detected
All except excipient A 99.2 Not detected
All except excipient B 99.8 Not detected
All except excipient C 99.9 Not detected
All except excipient D 99.3 Not detected

* Conditions: 40°C / 75% RH, open container, 1 month

1= Excipient D as a lubricant show reduction in drug substance content and generation
of degradation product A when mixed with drug substance at a ratio of 1 to 1,
but this phenomenon was not shown in the assessment on effect with all excipients.
However, since this does not imply that there is no risk, excipient C will be used
as lubricant for granule manufacturing containing drug substance; and excipient D
will only be used as lubricant only for final mixing. Final risk assessment will be

carried out through stability test on the drug product.

6) Risk Assessment of the Formulation Variablesl6)

- Initial risk assessment: Classify each column as high/medium/low and refer to the

following example:

15) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)
16) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)
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Degradation
product

CQA of Characteristics of Formulation Design
drug Particle Ratio of Grade of Grade of Grade of
product Distribution Excipient A/B Excipient C Excipient D Excipient E
Assay Medium Medium
Content
uniformity
Dissolution

- Provide rationale for initial risk assessment on formulation development and refer

to the following example.

Formulation Design
Characteristics

CQA of Drug Product

Rationale for Assessment

Particle distribution
of drug substance

Assay

Content uniformity

Dissolution

Degradation product

Refer to
substance

risk assessment on drug

Ratio of excipient A/B

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient C

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient D

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient E

Assay

Content uniformity

Dissolution

Degradation product

- DoE for formulation development: Verify the degree of effect of particle distribution

of drug substance, ratio of excipient A/B, and excipients C, D and E on CQA through

experiment with appropriate computer program, if necessary.

- Risk assessment renewal: Renew risk grades established during initial risk assessment

based on the experimental results.
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CQA of

Characteristics of Formulation Design

Drug
product

Assay

Content
uniformity

Dissolution

Degradation
product

Drug Substance
Particle Distribution

Ratio of

Excipient A/B | Excipient C | Excipient D | Excipient E

Grade of Grade of Grade of

- Provide rationale for renewed risk assessment and refer to the following example.

Characteristics of
Formulation Design

CQA of Drug Product

Rationale for Assessment

Particle distribution

of drug substance

Assay

All tablets showed appropriate content, and

3 ”

risk was changed from "medium” to “low

Content uniformity

Dissolution

Degradation product

Ratio of excipient A/B

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient C

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient D

Assay

Content uniformity

Dissolution

Degradation product

Grade of excipient E

Assay

Content uniformity

Dissolution

Degradation product
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7) Risk Assessment of the Drug Product Manufacturing Processl?)

As shown in the following example, perform risk assessment of the overall manufacturing

process based on risk assessment of each manufacturing process.

Initial risk assessment of drug product manufacturing process
Initial risk assessment of pre—compression mixing
and lubricant process
DoE - particle of drug substance and effect of
| Development of pre-compression | rotation speed of mixing
mixing and lubricant process | Development of real time near-infrared measurement
to determine end of mixing
Renewal of risk assessment of pre-compression
mixing and lubricant process
Initial risk assessment of compression and
grinding process
! Development of compression | DoE - effects of compressive force, roller
and grinding process interval, grinding speed, etc.
Renewal of risk assessment of compression and
grinding process
Initial risk assessment of final mixing and
l Development of final leng lubricant process
and lubricant process Renewal of risk assessment of final mixing and
lubricant process
Initial risk assessment of tableting process
| Development of tableting | DoE — effects of tableting pressure, speed and
process granule (ribbon) density
Renewable of risk assessment of tableting process
| | Manufacturing scale—up Risk assessment according to manufacturing sclae—up
Renewal of risk assessment of drug product manufacturing process

— Initial risk assessment of manufacturing process: Classify each column as

high/medium/low and refer to the following example.

Characteristics of Formulation Design

uniformity

Degradation
product

CQA of Drug - —
Pre—-compression ) . Mixing and .
Product .. . Compression | Grinding . Tableting
mixing and lubricant lubricant
Assay Medium Medium
Content

Dissolution

17) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)
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— Rationale for initial risk assessment of manufacturing process are provided. Refer

to the following example.

Process CQA Rationale for Assessment

A Risk is “medium” as pre—compression and
ssay . . .
lubricant process affect fluidity of the mixture

Pre-compression - -
Content uniformity

mixing and lubricant - -
Dissolution

Degradation product

Assay

Content uniformity

Compression - -
Dissolution

Degradation product

Assay

Content uniformity

Grindin : :
& Dissolution

Degradation product

Assay

Content uniformity

Mixing and lubricant - -
Dissolution

Degradation product

Assay

Content uniformity

Tabletin
& Dissolution

Degradation product

- Perform risk assessment (initial, DoE, renewal) of each process

- Renewal of risk assessment of manufacturing process: Renew the risk grades
established during initial risk assessment are renewed based on risk assessment of

each process, etc.

Characteristics of Formulation Design
CQA of Drug P - Mix q
re-compression . . ixing an .

roduct . i Compression | Grindin ] Tabletin
P mixing and lubricant p & lubricant &
Assay

Content

uniformity

Dissolution

Degradation
product
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- Rationale for renewed risk assessment are provided. Refer to the following example.

Process CQA Rationale for Assessment

Assay Real time NIR assessment was applied and

validation was performed on the endpoint

Content uniformity |of mixing. Risk was changed from ‘high’

Pre-compression or ‘medium’ to ‘low’ as assay, content
mixing and lubricant uniformity and dissolution of all batches
Dissolution manufactured according to the final drug

substance and its quantity were appropriate

Degradation product

Assay

Content uniformity

Compression : :
Dissolution

Degradation product

Assay

Content uniformity

Grinding
Dissolution

Degradation product

Assay

Content uniformity

Mixing and lubricant - -
Dissolution

Degradation product

Assay

Content uniformity

Tableting
Dissolution

Degradation product

8) Risk Assessment during Drug Substance Synthesis 18

The following table shows risk assessment of each manufacturing process for CQAs
to be considered during synthesis of drug substance. As mentioned earlier, after going
through initial risk assessment, control strategy, and this risk assessment, provide rationale

for risk assessment together.

18) Sakuramil S2 Mock (PMDA)
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Stage 1 of Manufacturing Process Stage 2 of Manufacturing Process
CQA of
drug Quench, Quench,
substance |Reaction|Filtration Phase Crystallization|Filtration|Drying|Reaction|Filtration Phase Crystallization |Filtration|Drying
Separataion Separataion

Isomer

Specific

impurity
Impurity 3
Impurity 4
Impurity 5
Total risk Medium

The following figure is a map of impurity to be generated upon drug substance

synthesis.19 Incase of drug substance with synthetic process, impurity that can chemically

occurs follows are considered during risk assessment and used as basis for establishing

control strategy.

m Stage 3 F

[T e
- E

Imp34 (e le—
Dimer Dimer
Imp35s Imp35 -
Trimer Trimer
- Starting
Material
— -
Impurity that orignates fi et
mpur arignates from — -
| earler in synthesis or SM Lol il
| sm cogradaton prouct | Imp12
Imp13
|Impunty in isolated material Mitro-
sulfcnamide

Imp 16

Impzz
IM2 izomer

Imp23

Methoxy deriv.

Imp24

Cimethyl amino

Imp25.

Dimer

Isomer

Impi?
Pseudo dimer

Starting

Materials

Imp1
Oxidatve dimer

Imp2
Nitro indazole

Dimethyl sulfate
(DMS}
Imp3
N-propyl
Imp4
SM1 isomer

Imp10
Amide uracil

Control level of impurity is determined for each stage of manufacturing process, and

detection level in manufacturing process is investigated by adding impurities with known

structures. Following cases may classified as impurity to be included in standard and

controlled.

19) Yan Li et al., Journal of Pharmaceutical and Biomedical Analysis 52 (2010) 493-507
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- When impurities are consistently detected from final drug substance

- Precursor of impurity detected in starting material or intermediate and consistently

detected from final drug substance

- When detected at a certain level or higher from starting material or intermediate

- When impurities are detected at a certain level or higher in an intermediate separated

from manufacturing process under severe condition

- In case of genotoxic materials

F. Control Strategy

1) Risk Management Methodologies

After deciding Quality Target Product Profile (QTPP), determine and select priorities

for quality attributes (including material attributes) and process parameters that needs

to be controlled to ensure g product quality, by using QRM tools (ICH Q9). Include the

following to provide sufficient information required to demonstrate the process of

reaching conclusion

Scientific basis for designation of QTPP and establishment of CQA

Material attributes, process parameters and prior knowledge reviewed during risk
assessment: summarized as a concise table

Known risk factors (ex: degradation, solubility, etc.)

Scientific basis for experiments that contributed to determine the importance of
quality attributes and process parameters and risk assessment conducted as a part
of risk management

Explanation on potential residual risks (e.g. movement to a commercially unverified
area of design space) after establishment of quality control strategy and control
method

CQA, other quality attributes and process parameters

Relationship among CPP, CQA, and QTPP

(a) Interaction between attributes and process parameters and (b) ripple effect of

facility and manufacturing scale on risk assessment

As in the following example, determine the scope of work based on the result of

study which includes attributes of drug substance and excipient, in—-process test and

critical process parameters (CPP) and prepare quality control strategy of the drug

product as a table.20)
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Factor

Attribute/
Parameter

Scope of
Assessment
(Lab Manufacturing Scale)

Scope of
Actual Assessment
(Pilot Manufacturing Scale)

Scope of
Actual
Production Scale

Purpose
of Quality
Control

Attributes of drug substance

Crystalline of
drug substance

Particle distribution
of drug substance

Excipient A

Excipient B

Excipient C

Excipient D

Excipient E

Process s

tage 1

Mixer

In-process test for process stage 1

Mixing uniformity

Process stage 2

Granulator

In-process test for process stage 2

Granule size

Granule Uniformity

Granule Fluidity

Process stage 3

Mixer

In-process test for process stage 3

Mixing uniformity

Granule Assay

Process stage 4

Tableting M/C

In-process test for process stage 4

Weight of tablet

Hardness

Thickness

Disintegration time

Friability

20) Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms (FDA)

- 252 -




G. Design Space

1) How to Describe Design Space

- Refer to ICH Q8 (R2) for several examples on the type and location of CTD description.
For approval review, clearly describe the designed design space and location (as a hyperlink
if possible) of relevant information in the documents for submission.

- Design space can be described as an element of expected manufacturing process in
the part (P.3.3) that includes information about manufacturing process and process management,
and additional information can be provided in the part (P.3.4) of management of intermediate
product and core stage.

- Development of product and manufacturing process (P.2.1, P.2.2, P.2.3) summarizes
and explains achievement of research on product and process development which
constitute the basis of design space.

— The relationship between design space and overall control strategy may be explained

in the part (P.5.6) that describes feasibility of pharmaceutical standard.

2) Considerations for Design Space Description

- Information on design space to be included in the application documents

Explanation on design space including critical process parameters and process
parameters (design space can be illustrated by the range of input material and
process parameters, graph or more complex mathematical relationship)

- The relationship between CQA and input elements (ex: material attributes and/or
process parameters) including understanding of correlation between parameters

- Data supporting design space such as prior knowledge, conclusion of risk assessment
performed as a part of QRM, and data from experiment (evidential data, design
assumption, data analysis, and model)

- The relationship between design space and another unit process or between process stages

- Result and conclusion of design space experiment conducted on various manufacturing scales

- Feasibility of control strategy to maintain manufacturing process within the boundary

of design space
- Did the applicant submit sufficient data to prove the design space applied?

- Model verified by risk assessment, experimental data, statistical method and overall

production scale
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Explanation on potential risk (e.g. movement to an unidentified area of actual

production scale in design space, etc.) and potential risk control method after
establishment of control strategy

- If design space was developed with laboratory size or pilot size, did the applicant
prove efficacy on the production scale through scaling factor or independent experiment
or prove that parameters are irrelevant to the scale?

- Description of batch size (laboratory or pilot size, actual production scale) used for
establishment of design space

- Parameter related to manufacturing scale may be based on the literature or prior knowledge.

- When increasing batch size, the applicant shall consider potential risks and review

supporting data for appropriateness and feasibility of control strategy to control risks.

- Did the applicant consider all CQAs during development of design space? (Refer to
the results of risk assessment and experimental plan)

— Were all critical processes confirmed in unit process of design space? If not, are
they reasonably justified?
- When describing design space, make sure to clarify the role of design space and

its control strategy including critical process parameters and process parameters.

3) Application for Change Control within Design Space and Release
Approval by In-process Test

- More flexible approval management including change control and in—process control
within design space may be possible through understanding and knowledge of
product and manufacturing process. Verify the following upon application:

- Are material attributes, manufacturing process and product quality control understood?
The applicant should describe development of manufacturing process and reason for
selection of process in detail, as well as factors taken into account including attributes
of drug substance and drug product, and complexity and completeness of process.

- When RTRT is proposed, verify whether test method for indirectly managed attributes
is included in the reference standard (e.g. in—-process control or alternative model,
etc.)

- Verify the rationale for feasibility of RTRT and assess whether critical process

parameters and critical material attributes are appropriately managed.

- 254 -



4) Life Cycle Management of Design Space

- Establish control strategy for establishment of design space and reflect this control
strategy on the batch production record.

- For instance, when establishing process parameters or CQAs using mathematical

calculations, describe input values of various parameters and calculation results in

the batch production record.

- When transferring design space technology to another manufacturing site or
performing life cycle management, share knowledge on the use of design space in
actual manufacturing and “Pharmaceutical Quality System (PQS)”.

- This knowledge may include the risk assessment result, assumption based on prior
knowledge, and reviews on statistical design. Connection between design space,

control strategy, CQA, and QTPP is an important part of this knowledge.

- The applicant can determine matters related to movement within design space
according to PQS by including the method for securing design space information and
additional data accumulated through design space applied manufacturing experience.
When moving within design space, relevant documents may not need to be
submitted to the regulatory agency.

- Submit relevant documents according to the regulations when an approved design
space 1s changed. Examine the effect of change on product quality, safety and

efficacy using risk assessment and establish appropriate reporting strategy.
5) Considerations for Design Space

» Purpose of conducting design space verification throughout product lifecycle

- Design space verification on actual production scale does not have to be completed at
the time of submission of the documents, but it must be verified during product
lifecycle and process. Initial verification of design space is mostly performed in the
target operation range or nearby.

- However, movement from specific range to another range within design space
(re—establishment of normal operating ranges (NOR) within the range for which design
space has been verified) may assume potential manufacturing scale-up effect and/or
unknown risks in model assumption. It is important to understand and assess such
risks with an appropriate control strategy, and this is not limited to risks submitted in

the application documents. If the applicant may prove that design space does not rely
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on scale, additional risk mitigation steps in design space verification are unnecessary.

» Purpose of verifying design space on actual production scale
- Verification of design space is intended to verify that the effect of manufacturing
scale—-up 1s under control within the boundary of design space and there is no effect

on product quality on actual production scale.

» Initial design space development and verification on actual production scale

Design space in the early stage of product development is established by experiments
conducted on laboratory and pilot scales. Reliability of design space on actual production
scale can differ according to quantity, type and scalability (manufacturing scale dependence
of design space) of data computed during development, and the boundary of design
space is based on scale—up correlation demonstrated by R&D and/or experiment. The
boundary of design space can also be found using computer simulation.

In general, actual manufacturing process is operated in the specific range of design
space, and this is referred to as normal operating range (NOR). NOR is the target
operating condition which includes ordinary process variations. Initial process

verification is mostly carried out for NOR on actual production scale.

» Verification of design space on actual production scale

— Once design space 1s established on initial laboratory and pilot scales, it does not
need to be repeated on actual production scale. Verification of the overall range of
design space and confirmation of EoF (edge of failure) are also unnecessary. In
principle, one or more points of design space must be verified at the time of
submission, but design space can be verified throughout product lifecycle.

- Design space verification throughout product lifecycle shall follow the result of risk
assessment on manufacturing scale—-dependent variables. Changes in specific
parameters that have potential impact on product quality should include control
strategy to detect product defects and additional monitoring on quality elements and

process parameters. They are not included in ordinary management system.

» Submission of design space verification protocol

— Design space verification protocol can include the following: list of scale dependent
variables that may affect critical quality attributes (CQA) not verified on actual
production scale, definition of potential manufacturing scale-up risk factors for CQA,
consideration of whether such risks can be handled by control strategy, and

description of additional control methods if necessary.
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>

When unexpected results are obtained from design space verification

When manufacturing process fails to satisfy product quality in new area of design
space during design space verification, it may imply a potential problem in design
space, assessment method or verification plan. In case of design space change or
change required by design space verification protocol, a report should be submitted

according to appropriate category of the applicable regulatory agency.

Difference between process validation and design space verification

Design space verification should not be confused with process validation. Both take
prior knowledge and development result into account and are performed on actual
production scale, but they do not share the same scope of study. Process validation
shows consistency of process in NOR, but design space verification should
demonstrate that manufacturing scale effect and model assumption lie within the
control range and new area of design space does not influence pharmaceutical quality.
Unlike process validation that comprehensively includes all stages of manufacturing
process, design space verification is limited to conditions within design space.

In order to explain risks discovered in risk assessment during process operation in an
unassessed area of design space, it is necessary to perform additional parameter test
and monitoring or increase the number of tests compared to general control strategy.
When design space verification data verifies movement range, high risk (when CQAs
are satisfied on laboratory/pilot scale, but it is too close to EoF) should consider
process validation (continuity of process) for design space (new NOR) in new area.
Design space verification protocol should be submitted to 3.2.R regardless of process

validation.

When a strategy for continuous process verification is expected, relevant design space

verification elements should be included as a part of protocol.

If design space 1s not manufacturing scale—-dependent, there is no need to submit

verification protocol.

Note: Continuous process verification 1s an alternative approach to existing process

validation that continuously monitors and assesses manufacturing process (ICH Q).

H. Real Time Release Test (RTRT)

To domestically implement the real time release test (RTRT), revision of related regulations

shall be followed. Therefore, it 1s important to consider that this requires future review.
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1) Considerations for Real Time Release Test Implementation

When understanding of product performance is increased, an alternative method can
be used determine whether the product satisfies its standard quality attributes. Such
alternative method can support real time release test. For example, instead of
dissolution test, disintegration test can be performed for quickly disintegrating solid
formulation manufactured using medicinal properties with extremely good solubility.
Moreover, if unit volume uniformity test is conducted for drug product during process
(e.g. weight deviation + near infrared (NIR) analysis) instead of content uniformity test
described in the official compendium, RTRT and higher level of quality assurance may
be guaranteed. RTRT may replace drug product test, but it cannot replace review and

QC required for approval of batch release according to GMP.

The following factors are to be taken into account during RTRT implementation.

- Are standard and test method for RTRT appropriate? (Test method validation, etc.)

- Was feasibility of RTRT in substituting quality control test items of the drug product verified?

- Were the standards (stability test, collection test, change control, etc.) for distribution
management other than quality control of the drug product reasonably established?

- Have standards for decision making to determine approval of RTRT been prepared?

2) Standard and test method for RTRT

- Compare and describe the standards for RTRT and distribution management. When
RTRT substitutes for quality control test of the drug product, specify the relevant
test items. Include relevant CTD items here.

- Refer to the following example for preparation.2l)

Quality Control Test Real Time Release Test
Test Item Test Test
Standard Standard
Method Method
o Visual ) ] )
Description . ) Visual inspection - -
ispection
uv Individual unknown
Identification absorption impurity 0.2% - -
photometry | Total impurity 1.0%
Individual unknown
Impurity HPLC impurity 0.2% - -
Total impurity 1.0%

21) Application Form for Sakura Tablet: Mock-Up for the Manufacture Method, Specifications, and Test Method
Columns of Drug Product (Sample Description) (PMDA)
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Content uniformity
o * NIR Mean = < 2.0% of labeled
* Mixing )
] ] HPLC Appropriate amount, RSD<3.0%
uniformity )
) =% Weight 97~103 mg, RSD<2.0%
% Tablet weight
Dissolution ) ) ) )
Equation to calculate Dissolution rate using
* Drug substance o
. . acceptable criteria for process parameter:
Particle size . .
- Dissolution rate (%) = 108.9 — 11.96 x
x*% Specific surface Paddle ] )
] Not less than 80% 1log10(d(0.9))(Drug substance particle size)
area of lubricant method ) ) o
) (Q), in 30 minutes - 7.556 x 10 - 5 x specific surface area
#* Lubricant HPLC ) 9 _
. of lubricant(cm®/g) — 0.1849 x lubricant
process time o . . .
. modification time(minutes) x 3.783 x 10 -
+* Tableting .
2 x tableting pressure(N)
pressure
* HPLC 98~102%
Assay ]
) 95.0~105.0% of the | ** Weight 97~103mg
* Mixture Content HPLC

+*% Tablet Content

labeled amount

Content (%) = mixture Content x measured
tablet weight / theoretical tablet weight

<Test Procedures and Acceptance Criteria>

Test Item

Test Procedures

Acceptance Criteria

Description

Visual inspection

White tablet

Identification | UV

UV (ACN:water = 1:1)

Spectrum similar to reference standard

Purity

Impurity

HPLC

Individual impurity 0.2% or below

Total impurity 1.0% or below

Content uniformity

Omitted (RTRT)

Content uniformity#*

UV (ACN:water = 1:1)

Appropriate for test

Dissolution Omitted (RTRT)
- Test conditions: Paddle method, 900mL

Dissolution* of 0.1% aqueous SLS solution, 50 rpm | Not less than 80(Q) % in 30 minutes
- Quantitative method: HPLC

Assay Omitted (RTRT)

Assayx* HPLC (internal standard method) 95.0 ~ 105.0% of the labeled amount

* Applied if necessary according to “2.3.P.2.3 Manufacturing Process Development and Control Strategy”

3) Feasibility Review of Alternative Test Items

- When replacing quality control test items with RTRT, full understanding on drug

product attributes and manufacturing process are required and relevant evidential data

shall be secured. Moreover, justification shall be provided by reviewing if CPP and

CQA are appropriately controlled. Besides,
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assessment, etc. shall be documented. (e.g. Include referential CTD items for cases
in which some impurity standard tests are omitted from the drug substance control
strategy or PAT is used in testing of the drug product)

- Decision making criteria to determine approval of real time release test are provided

as in the following example.

< e.g. Content uniformity test>

- Follow the decision making flow chart below to determine real time release approval.22)

Check whether conditions of real time release (RTR)
approval (is there a problem in the proces?)

l Appropriate
Mixing uniformity in the mixing process Appropriate | Measurement of tabulation pressure
‘MIR: within 2% of indication — (AWC) a3 tablet mass: 97 - 103 mg
"RSD 3% or below RSD: 2% or below

Jf Inappropriate

HPLE: mean value quantified i within 2% of
indication Appropriate
RSD 3% or below

Tested with HPLC method if NIR measurement result
is inappropriste

Risk assessment

Check whether spacifications of approval application or
) pe , pproval app Risk assessment shows effect Mo effect | Quality test on the complete
RTR requirements are satisfied

— on quali —_— roduct
(1) Process management: devices, number of qually P
inappropriate tablets, ete. Inappropriate

(2) RTR: measuring devices, etc.

l Effect l Appropriate
i Appropriate

Handled as Handled as
RTR applied inappropriate appropriate

22) Application Form for Sakura Tablet: Mock-Up for the Manufacture Method, Specifications, and Test Method
Columns of Drug Product (Sample Description) (PMDA)
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3.

Hoxl=

ICH Q8 Pharmaceutical Development

ICH Q9 Quality Risk Management

ICH Q10 Pharmaceutical Quality System

ICH Quality Implementation Working Group Points to Consider

ICH Q8/Q9/Q10 Training Materials (www.ich.org)

EMA-FDA Pilot Program for Parallel Assessment of Quality by Design Applications

Quality by Design for ANDAs: An Example for Immediate-Release Dosage Forms
(FDA)

Quality by Design for ANDAs: An Example for Modified—Release Dosage Forms (FDA)

Establishing Design Space in critical steps and Control Strategy; Quality Overall
Summary Mock P2 (Description Examples) (PMDA)

Application Form for Sakura Tablet: Mock-Up for the Manufacture Method,
Specifications, and Test Method Columns of Drug Product (Sample Description)
(PMDA)

Sakuramil S2 Mock (PMDA)

Mock P2 for "Examplain" Hydrochloride: Draft Discussion Paper (EFPIA)
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Lynn Torbeck, Case Studies in Quality by Design with Design of Experiments, Pharmaceutical

Technology, 2008.

http://www.docstoc.com/docs/164892584/Case-Studies-in-QbD-with—-DOE-From-Pharmaceutical
—-—-——-PharmStat.

Ron Kenett, Quality by Design (QbD) and the Design of Experiments (DoE), KPA, 2013.

Du Hyung Choi, Jun Yeul Lim, Sangmun Shin, Won Jun Choi, Seong Hoon Jeong, Sangkil Lee,
A Novel Experimental Design Method to Optimize Hydrophilic Matrix Formulations with Drug
Release Profiles and Mechanical Properties. Pharmaceutics, Drug Delivery and Pharmaceutical
Technology, 2014, Volume 103, Issue 10, pages 3083-3094.

Youn Jung Jung, Nguyen Khoa Viet Truong, Sangmun Shin, and Seong Hoon Jeong, A robust

experimental design method to optimize formulations of retinol solid lipid nanoparticles, Journal

of Microencapsulation, 2013, Vol. 30, No. 1, Pages 1-9.

Sangmun Shin, Du Hyung Choi, Nguyen Khoa Viet Truong, Nam Ah Kim, Kyung Rok Chu,
Seong Hoon Jeong, Time-oriented experimental design method to optimize hydrophilic matrix
formulations with gelation kinetics and drug release profiles, International Journal of

Pharmaceutics, 2011, Volume 407, Issues 1-2, No. 4, Pages 53-62.
Raymond H. Myers & Douglas C. montgomery, Response Surface Sangmun Shin, Du Hyung
Choi, Nguyen Khoa Viet Truong, Nam Ah Kim, Kyung Rok Chu, Seong Hoon Jeong,

Methodology: Process and Product Optimization Using Designed Experiments, John Wiley &
Sons, 2002.

Douglas C. montgomery, Design and Analysis of Experiments, John Wiley & Sons, NY, 2005.

Analytical control of process impurities in Pazopanib hydrochloride by impurity fate mapping.

Yan Li et al., Journal of Pharmaceutical and Biomedical Analysis 52 (2010) 493-507
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