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Table 1 L18EXFICE D { RERETEFEHC
Process Granulation Drying Milling Blending Compression
Binder Binder Granulation Drying Sieve Blending Compression | Compression
Parameters | adding speed amount time temperature aperture time force speed
(kg/sec) (%) (min) °C) (um) (min) (ton) (rpm)
1 0.46 0.55 5 60 710 3 15 20
2 0.46 0.65 10 60 850 5 1.8 30
3 0.46 0.75 15 60 1000 10 20 40
4 0.10 0.55 5 60 850 5 20 40
5 0.10 0.65 10 60 1000 10 15 20
6 0.10 0.75 15 60 710 3 18 30
7 0.02 0.55 10 60 710 10 18 40
8 0.02 0.65 15 60 850 3 20 20
9 0.02 0.75 5 60 1000 5 15 30
10 046 0.55 15 80 1000 5 18 20
11 0.46 0.65 5 80 710 10 20 30
12 046 0.75 10 80 850 3 15 40
13 0.10 0.55 10 80 1000 3 20 30
14 0.10 0.65 15 80 710 5 15 40
15 0.10 0.75 5 80 850 10 18 20
16 0.02 0.55 15 80 850 10 15 30
17 0.02 0.65 5 80 1000 3 1.8 40
18 0.02 0.75 10 30 710 5 20 20

aLevels for each process parameter in the experimental design. Binder adding speed (kg/sec) : 0.02, 0.10, 0.46 : binder amount (%) : 0.55, 0.65, 0.75 :
granulation time (min) : 5, 10, 15 : drying temperature (C) 60, 80 ; sieve aperture value (x m), blending time (min) : 3, 5, 10 : compression force (ton) :
15, 1.8, 2.0 : compression speed (rpm) : 20, 30, 40

38(2436)

PHARM TECH JAPAN @ V0l.37 No.14(2021)




OTEES % W72 R % Fig. 2 127”3

INSH LD, CPPE L CHbkifeE - kiR - B2
JE - RARER - ITEEARIE S S, Ens 2 G EE
THE L U CRmaiitdphn - 5208 - Wa - FTHe T
ENTe TNS ORI S N/-EE TS X OCPPIX#AZ:
DOHMPLCREBRE AL CTBY, BEAHMNN 225D
FEMRAERTH D EEZ LN, 15T, A7) —=V

rERE L TELBEERNRE LcEERKNT 70—
FERBEHAT L2 LT, BEOHMARKERE EET DA
DRHEER PO ERAIIIHE SN D T EAUR I NIz, RIZ,
RS X A2 L2 i) L CRSM-S&# A L,
Z DFEEE #LOOCVIZ X - THERE L 720 & D #E 2R,
Fig. 312" 9 & 9 IZHIEE B X VA D V374 L RSM-S
X o THEISPHEINE Z EDTRENT,

F72, PL— A7 OBFRIC

HAHMEE L EHER PRI wT, £

160 90
9 N B A % R R 723
_ 140 Em CPPOAKEE L ZD L X DF
=2
Z o R A -Siz
§12 = oo Xo%dopj\]opoooo (HL:?:RSMSO J:V)%EHLT,
5 -% 20 Z DO % BS Resamplingi®:
£ 100 g B L VO5%ISFEX 12 & 0 TEsE
N DGO IIIIIIIIIIIIIIIIIIIIII L7 Table 21275%3 & 512,
D B P Ay A RO TS 1 ekonte et b T Y L aY S TN DI prtonts i RSM-SIZ X - THH & 1L 72CPP
Factor Factor RS 54T BT &

Fig.1 HAZHOIHASINICH T2 ERDER

PR30 b H AR 2[5 B L2 g

A1-13 indicate process parameters and their levels for each process parameter. A @ binder adding

speed (kg/sec) : 0.02, 0.10, 0.46 ; B : binder amount (%) : 0.55, 0.65, 0.75 ; C : granulation time
(min) : 5, 10, 15 D : drying temperature (T) 60, 80 ; F : sieve aperture value (um) ; G :
blending time (min) : 3, 5, 10 : H : compression force (ton) : 1.5, 1.8, 2.0 ; I : compression speed

(rpm) : 20, 30, 40
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A1-1I3 indicate process parameters and their levels for each process parameter. A : binder adding speed (kg/sec) : 0.02, 0.10, 046 ; B : binder
amount (%) : 055, 0.65, 0.75 : C : granulation time (min) : 5, 10, 15 : D : drying temperature (‘C) 60, 80 : F : sieve aperture value ( um) ; G
blending time (min) : 3, 5, 10 ; H : compression force(ton) : 15, 1.8, 20 ; I : compression speed (rpm) : 20, 30, 40
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Table 2 Process Parameter®BS&RE/KEEIZH (F 2 HATHE

Process parameters Hardness Dissolution 10 min
(N) (%)
Original optimal level 11574 76.62
BS optimal level 117.89 7551
BS standard deviation 418 1.46
Parametric 95% CI? 109.69-126.09 72.65-78.38
Desired performance More than 65 More than 66.8

4CI : confidential interval
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De-lumping Granulation Compression
Mill Inlet Air Inlet Air Spray Spray Spray Main .
No. Flow Flow Compression
Speed Rate Amount Pressure
Temperature Rate . Force
(rpm) ) (m?/min) (g/min) (g) (MPa) (kN)

1 1000 35 30 30 300 0.2 6

2 1000 40 35 50 450 0.3 8

3 1000 45 40 70 600 04 10

4 2000 35 30 50 450 04 10

5 2000 40 35 70 600 0.2 6

6 2000 45 40 30 300 0.3 8

7 3000 35 35 30 600 0.3 10

8 3000 40 40 50 300 04 6

9 3000 45 30 70 450 0.2 8

10 1000 35 40 70 450 0.3 6

11 1000 40 30 30 600 04 8

12 1000 45 35 50 300 0.2 10
13 2000 35 35 70 300 04 8

14 2000 40 40 30 450 0.2 10
15 2000 45 30 50 600 0.3 6

16 3000 35 40 50 600 0.2 8

17 3000 40 30 70 300 0.3 10
18 3000 45 35 30 450 04 6
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Table 4 HRE(LEERICH T 2 EHMTIEOHOLEEEE Table 5 HBELERERICH T BITHRIEOTLERERETE

Granulation Compression
Inlet Air S S N Precompression Main
No. Flow pray pray o Force Compression Force
Rate Pressure
Temperature (o/min) (MPa) (kN) (kN)
() £ 1 03 6
1 34.95 120.00 0.25 2 0.5 6
2 45.05 120.00 0.25 3 1.0 6
3 40.00 86.36 0.25 4 15 6
4 40.00 153.64 0.25 5 25 6
5 40.00 120.00 0.17 6 0.3 8
6 40.00 120.00 0.33 7 05 8
7 37.00 100.00 0.20 8 1.0 8
8 43.00 100.00 0.20 9 15 8
9 37.00 140.00 0.20 10 25 8
10 43.00 140.00 0.20 11 0.3 10
11 37.00 100.00 0.30 12 05 10
12 43.00 100.00 0.30 13 1.0 10
13 37.00 140.00 0.30 14 15 10
14 43.00 140.00 0.30 15 25 10
15 40.00 120.00 0.25
16 40.00 120.00 0.25
17 40.00 120.00 0.25
Table 6 WERREERICH (T2 EERETE
Granulation Compression
Inlet Air . Main
Spray Spray Precompression .
No. Flow Compression
Rate Pressure Force
Temperature (¢/min) (psig) (kN) Force
(C) (kN)
1 40 700 29 0.5 8
40 600 44 05 8
3 40 750 25 0.5 8
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Correlation Coefficient A, AT —IvERREE ik L 72 BRI
Water Content D50 Thickness Hardness g .
ISR e B = ST Zo
D50 o7 10 00 05 2 TRIDSTTRE L 72 B 2 L AR &N
Thickness 0.1 0.0 1.0 -0.2 WMz T, A AR—ZADEHIZHBIT
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Table 8 HEFREERICH T 2 BEMHOERNE & FRIHE
Granulation Compression Core Tablets
Inlet Air . Main .
Spray Spray Precompression . . . Predicted
No. Flow Compression 2.5 h Dissolution . .
Temperature Rate Pressure Force Force (%) 2.5 h Dissolution
. . 0 0
©) (g/min) (psig) (kN) (N (%)
1 40 700 29 05 8 509(1.1) 525
40 600 44 05 8 498(1.1) 50.1
3 40 750 25 05 8 524(1.3) 53.8

() : Standard deviation
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Good process design and development should anticipate significant sources of variability and
establish appropriate detection, control, and/or mitigation strategies, as well as appropriate alert
and action limits. However, a process is likely to encounter sources of variation that were not
previously detected or to which the process was not previously exposed. Many tools and
techniques, some statistical and others more qualitative, can be used to detect variation,
characterize it, and determine the root cause. We recommend that the manufacturer use
quantitative, statistical methods whenever appropriate and feasible. Scrutiny of intra-batch as
well as inter-batch variation is part of a comprehensive continued process verification program
under § 211.180 (e).
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