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Fig.1 Effect of compression force on 50% particle diameter and strength of granules.

(@) 50% Particle diameter; ([]) Strength of granules.
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Fig.2 Effect of compression pressure on dissolution profiles of mefenamic acid

from granules. (@)2ton; (H)3ton; (A)4ton; ()5 ton.
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Fig.3 Effect of compression pressure on dissolution profiles of mefenamic acid

from tablets. (@)2ton; (HM)3ton; (A)4ton; ()5 ton.
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and strength of granules. (@) 50% Particle diameter; ([J) Strength of granules.
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Fig.6 Effect of turntable rotation speed on dissolution profiles of mefenamic acid

from tablets. (@) 10 rpm;(A)20 rpm; (H)30 rpm; (4)40rpm.
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Fig.7 Effect of screen size on 50% particle diameter and strength of granules.

(@) 50% Particle diameter; ([J) Strength of granules.
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Fig.8 Effect of screen size on dissolution profiles of mefenamic acid

from granules. (A)1.0 mm; (@)2.0 mm; (4)3.0 mm.

F A B ST TR AL A P TR T | GEFIOOYR R 2R A

L7zht Rz Fig.9 (TRUTC, SERIOF HARFIEI SRR OB H AR LRI RESRIFDE

UWNCEAEETITZEA RO LD - T-,

13



100
80
X
= 600 F
Q
s
<
S 40 F
A —&— 1.0mm, Batch S3
—0—2.0mm, Batch S8
20 —— 3.0mm, Batch S9
0 1 1 1
0 15 30 45 60

Time (min)

Fig.9 Effect of screen size on dissolution profiles of mefenamic acid

from tablets. (A)1.0 mm; (@)2.0 mm; (4)3.0 mm.
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Fig.10 Effect of compression force on 50% particle diameter and strength of granules.

(@) 50% Particle diameter; (A) Strength of granules.
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Fig.11 Effect of compression pressure on dissolution profiles of mefenamic acid

from granules. (A)S5 MPa; (H)10 MPa; (@) 15 MPa.
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Fig.12 Effect of compression pressure on dissolution profiles of mefenamic acid

from tablets. (A)5 MPa; (H)10 MPa; (@)15 MPa.
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Fig.13  Effect of roll rotation speed on 50% particle diameter and strength of granules.

(@) 50%Particle diameter; (A) Strength of granules.
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Fig.14 Effect of roll rotation speed on dissolution profiles of mefenamic acid

from granules. (A)3 rpm; (H)5pm; (@)7 rpm.
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Fig.15 Effect of roll rotation speed on dissolution profiles of mefenamic acid

from tablets. (A)3 rpm; ()5 rpm; (@)7 rpm.
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Fig.17 Effect of feed screw rotation speed on dissolution profiles of mefenamic acid

from granules. (A)6 rpm; (H)12rpm; (@)18 rpm.
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Fig.18 Effect of feed screw rotation speed on dissolution profiles of mefenamic acid

from tablets. (A)6 rpm; (H)12rpm; (@) 18 rpm.
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Fig.21 Correlation between 50% particle diameter and D15(granule).
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Fig. 24 Scanning electron microphotograph of granules manufactured in various
condition.(a) Amount of water added, 30%; impeller rotation speed 600 rpm; kneading
time, 6 min, (b) Amount of water added, 40%; impeller rotation speed, 600 rpm;
kneading time, 6 min, (c) Amount of water added, 50%; impeller rotation speed, 600 rpm;

kneading time, 6 min.
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Fig. 25 Effect of amount of water added on pore size distribution of granules.
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Fig. 26 Effect of amount of water added on 50% pore diameter.
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Fig. 30 Scanning electron microphotograph of granules manufactured in various
condition. (a) Amount of water added, 40%; impeller rotation speed 100 rpm; kneading
time, 6 min, (b) Amount of water added, 40%; impeller rotation speed, 600 rpm:;
kneading time, 6 min, (¢) Amount of water added, 40%; impeller rotation speed, 1130

rpm; kneading time, 6 min.
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Fig. 31 Effect of impeller rotation speed on pore size distribution of granules.
(@) Impeller rotation speed 100rpm; (O) Iimpeller rotation speed 300rpm; (A ) Impeller
rotation speed 600rpm; ([J) Impeller rotation speed 900rpm; (M) Impeller rotation

speed 1130rpm.
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Fig. 32 Effect of impeller rotation speed on 50% pore diameter.
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Fig. 33 X-ray CT photograph of granules.

(a) Impeller rotation speed 100rpm; (b) Impeller rotation speed 1130rpm.
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Fig. 34 Effect of impeller rotation speed on pore size distribution of granules.
(A ) Impeller rotation speed 100rpm; (A ) Impeller rotation speed 300rpm; (@)
Impeller rotation speed 600rpm; ([J)Impeller rotation speed 900rpm; (M) Impeller

rotation speed 1130rpm.
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Fig. 35 Effect of impeller rotation speed on D15.
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Fig. 36 Effect of kneading time on 50% particle diameter.
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Fig. 37 Scanning electron microphotographs of granules manufactured in various

condition. (a) Amount of water added, 40%; impeller rotation speed 600 rpm; kneading
time, 1 min, (b) Amount of water added, 40%; impeller rotation speed, 600 rpm;
kneading time, 6 min, (c) Amount of water added, 40%; impeller rotation speed, 600 rpm;

kneading time, 18 min.
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Fig. 38 Effect of kneading time on pore size distribution of granules.

(@) Kneading time 1 min; (A)Kneading time 6 min; (H)Kneading time 18 min.
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Fig. 39 Effect of kneading time on 50% pore diameter.
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Fig. 40 Effect of kneading time on pore size distribution of granules.
(/) Kneading time 1min; (A)Kneading time 3min; (4)Kneading time 6min;

(1) Kneading time 9min; (M) Kneading time 18min.
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Fig. 41 Effect of kneading time on D15.
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Fig. 42 Correlation between 50% particle diameter and D15.

(@)Amount of water added; (A )Impeller rotation speed; (l)Kneading time.
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Fig. 43 Correlation between 50% pore diameter and D15.

(@)Amount of water added; (A)Impeller rotation speed; (l)Kneading time.
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Fig. 45 Scanning electron microphotographs of granule manufactured
by high shear wet granulation and roller compaction granulation.

(a) Wet high shear granulation; (b) Roller compaction granulation.
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Fig. 46 Comparison of pore size distribution between granule manufactured

by high shear wet granulation and roller compaction granulation.

(O) Wet high shear granulation; (@) Roller compaction granulation.
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Fig. 47 Effect of granulation method on dissolution profiles of tablets.
(A) Dry granulation (Slug method); (@)Dry granulation (Roller compaction method);

(O) Wet high shear granulation.
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(CRBLL PR A S R D IR ST A—Z —% RN 3 Z & R Tz, kL
THED Critical 7eBENRTA—F—ZRFETHIEIEY | BJ—72 W E 2B H B A RE
TEDLERIRMOFPHENED ZTe Z LS ATREL 72D, H K E U P 38 S A 5 AN (B B 2 ik
(International Conference on Harmonization) CA & SAU7= IEUAIBRRICR T2 AR T

4> | (ICH Q8)[62,63] T/r&31L TV V5 Design Space fEE~D s AN IS,
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FEDOVITER I, AWFFRITERL CRAGEIZREE 72 D F 5726 N2 IV £ L7
RED TEERFRFEE sl Bo% IWARERIE AR OLIVRIE R O8E A
FLET,

Flo AR EAZAT T DITHTD | A28 B EZ BV ELT THERF KR
TRt PSR BhBUR AR ARICRIEHN L ET

Flo, A FREOW S 52 TVZEE BEAAESRAZ B E U = katt |
AIFZEAT R BHAEE LIS IEHELRL B ET,

Fo AFFRFERICEDET, I W2 HHFFERO B S4BV EL 7 =3k
RS WBIBSERT AFRE =V —T )% — KEE L, 720 QN
wlfE A RAITIER — 7 —T V=2 — s E L 2B TNIBESE CMC AR
BTN —TV—F — i E LI DI EHIL L B ET, 61T, AR
BT T DTS TR« OEI 15 -2 E U BAIRI AT e =7 v —7
EA)IEE L REHBHE L GHRIUE KDWY 7 I F = — U FEH EPER
M7 n—7 B LHERICLOLEHOBEEZRELET,

o, AW ZZEITTDIZHT0, KAGMHBIE | I D aniclZE T U = pkalla
o BAIFIERT ORE 7B NS TIER ST K BRI TR O BRI O LD
HHZLET,

AT FEARIED W RSP TS W E LB B2 D N FHRITEGH O =L E T,
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A7 =) SR = bk T2 LA L7, FLAEIE Borcuro Domo Ingredients, Inc.
il CEHEFENoR s T ar Ll —2 (L —R LH21) 13E8 b5 TR, er
aX 7L a—A(Z1—R :HPC-L) 1T H AH EIR, fEaro—2 (7L —
R :PH101) 1ZAEAL s T340 (B BAL L R ) B B Mk 7 A8 (1 —R 3
AV T 350) 1L E LIV THRB L OAT T Ui~ 327 A% Mallincrodt #1#%
A, T _TH 14 8O B AR/ HIE A LIZIRIAZE L, £t EE T
ANTEREEH R 2 AW,

2. B Rk

2.1. HEGERIE (AT 7B I LB MR DO VY

LUF Table 1\ TR LI7 12T R CORy 2 D e i e 22 IO TR L | it
R (v — PM-20: =3 =t BRVERTIER) 2 VL IR AR -3
min A>T [EER 1200 rpm IC TR AL, BONTIRE KL, T HEH#
(PEGASUS, 97K BEFTER) . MEHAF ¢ - 15mm FAF) (2T Table 2 (R34 DR
TIZTRAIy 7 L ATy TR A7) —=73L (Power mill P-2S, #% /L h)
EHRAWCREER K Ay oA R ¢ -1.0 mm F720E 2.0mm F720% 3.0mm (& THER:
BRI DI LI TVIRA BRI 21572, ZOIRG K2 — &) — A (Correct 24,
55K BUEFTER) A VT, BERIAAERIL T (% —2 7 — 7 )V EEE EE ) 20~30 rpm,
JEMEE 49 0.8 ton/punch, FFIEIK: ¢ -6.5 mm 2 Bt R #F),
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Table 1 75 (§UEkVE (AT 7 k- n—T—ar "\ r4—ik H@))

(%)
Mefenamic acid 25.0
Lactose monohydrate 54.5
Low-substituted hydroxypropylcellulose 5.0
Microcrystalline cellulose 10.0
Light anhydrous silicic acid 1.0
Hydroxypropylcellulose 4.0
Magnesium stearate 0.5
Total 100.0

Tablet weight ; 100 mg/tablet

Table 2 FREFALTT 5 LR S (R AUERE (RT v 71k))

Batch  Compression Turntable Screen size in

number Force rotation speed coarce milling
(ton/punch) (rpm) (mm)
S1 2 20 1.0
S2 3 20 1.0
S3 4 20 1.0
S4 5 20 1.0
S5 4 10 1.0
S6 4 30 1.0
S7 4 40 1.0
S8 4 20 2.0
S9 4 20 3.0

2.2. W&k (m—F—a U F—15) IC XD FERL OO fE L

Table 1 |\Z/RTHITIZTT RTORMS B/ R 2 IO TREL, @l EE
Rikk (o3P — FM-20: = =B EATIR) 2 T RB-AFFH 3 min
AL _RZAMEEE 11200 rpm (CTRA L, BONZIRAERKE, n—F—aL 74—
(TF-mini:, 70A > MEER, 0—/LZ A7 :DPS) Z I T Table 3 (2R3 Hf 4 D5t
TICTERERAEZRIL, ZNbE A7) —=27"L (Power mill P-2S, (& /L h) %
FAWTEEE AGEHE Ay ot AR ¢ -1.0 mm (& T 5K D2 LI LVIR G BRI 2
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57z, ZORA TR 21 —2 ) — X EERIHE (Correct 24, 39K FVERTER) 2 FIV T 8254
PRI U7 (Z— T — 7V EEEH FE 5 20~30 rpm. JEHETE %9 0.8 ton/punch., ¥

PR o -6.5mm 2 B R#F),

Table 3 L& 5 LR S (e GERTE (B —T—aL X —k))

Batch Compression  Roll rotation Feed screw

number Force speed rotation speed
(MPa) (rpm) (rpm)
R1 5 5 12
R2 10 5 12
R3 15 5 12
R4 10 3 12
R5 10 7 12
R6 10 5 6
R7 10 5 18

2.3. MR PR IE R A I L D R O VR

AT TV~ T 30 LR Table 4 (/R 90y 2w Ul 7e fE B gnd VL CRERL
RSN (N —F N T T =2l —F— FEM-VG-5, UL v 7)) & AV TA
A EHRHEE 600rpm, Fa /3 —[EEEE Orpm T 3 SRS L7z, RS 14, Table 5
\RT A OTINEOREIOKZ—FER A () 30 BHTaEERAN) L, e 5, 15
M-I R 2 B W e (T —a— & —< L F FLO-BM., 7 rA 2 MEZER) %
W ARWEEE K 90°C, ABGEFE ) 2m®/minl TRz, BERIRE 2 60°Clz7e -
TR R CHIBR ZAS IE LT, 50Nz FEki 2 A7) — =273V (Fiore mini  F-0,
77 TAEFTIR) 12 CTA o T [AEE B 1 1800 rpm, AV 2P A X ¢ -1.0 mm TEARIL
oo TR IR R U EIA CREBELIEAT TUV iR~ 2T 2 a AL,V
RNRAHE (V-1L: {855 TIEFTIR) 2 - C, [BIAHEE : 28 rpm 1R G 110 min TV

RANEE L., IR 21572, ZORE K21 —42) — XGEAIBE (Correct 24, 97K
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BUVERTIR) 2 VN C, 2 —2 7 — 7 VRS B ) 30 rpm., JEAE)E %Y 0.8 ton/punch,
FrIEdk: ¢ -6.5 mm 2 B¥RO A TEERIZAERIL 7~

Table 4 4477 (P BT HRERITE)

(%)
Mefenamic acid 25.0
Lactose monohydrate 49.5
Low-substituted hydroxypropylcellulose 15.0
Microcrystalline cellulose 5.0
Hydroxypropylcellulose 5.0
Magnesium stearate 0.5
Total 100.0

Tablet weight ; 100 mg/tablet

Table 5 HRaETAL ST 3 75 LR S (M sl i HRE R )

Batch Amount of Impeller Kneading time
number  water added  rotation speed
(%) (rpm) (min)

w1 40 600 6
W2 50 600 6
W3 30 600 6
w4 40 300 6
W5 40 900 6
W6 40 600 3
W7 40 600 9
W8 40 100 6
W9 40 1130 6
W10 40 600 1
W11 40 600 18

3. BERIPEDRE

3.1. RLJESAR

RLEE AL, 1SN 7B % FERI 2 F VO, it (VY = 74—k —/3— GA-6,
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AL AR ITRIE L, BIEICIE 18, 30, 50, 70, 100, 150 331N 200 Ay =

(35 14 E AR HEIL) O 2 Tz,

3.2. 50%hL 18
3.1. IZTHELIVIZRLEE 34T OFE R 34T Hi R Median 282 R L., 50%h R EE

FL, Al Nz,

3.3. AL AT

TR R ORI A 212~300um (253 LT JERL O Al £L A7 2 K ERIE AR e s A— & —
(A —RRT 111 9420, R B ESLERT) Z FIVWCHIE L 72, Mercury Filling Pressure 1349
3psia 2254 60000psia DFEFHTITo72, 7235, 10um LL LD /AR TR D Z2 B & 7
TGRS ST D | ARFHIFNTH 10pum LU N O 5341 & $ERL N O Al FL.57
iU CRHIL 72,
psia: pound per square inch absolute DI CHEEAR NG A T (Ge5: 1bf/in2),

Mot EEE L, 7= E(psighZE ORI TORKIEE R LT=H D, 1psi=6894.757 Pa

3.4. 509 AIFLEE
3.3. ([ THELIVTZ LA AT DFE R /541 H AR Median 222 5H H L., 50%HIFLEEEL

TERL., FHmIC AV,

3.5. T IAMEEEIER

212~300um (Zffi 70 LIz JERI O 4 Bl 2 A= i B B - BRI EE(JSM-5310LV, JEOLR)IZ

JVEIE LT, 53813 200 5T,

74



3.6. X ## Computed Tomography(CT)IZ X2 FERT PN E 8] 22
212~300pm (Zffi5 L7 BRI 2 X #jt CT g HT 25 & (R =X XMS-BS90, #~-12m
AA—E T AX Y NIV BIZR LT, WIERFO SRR, & EE 50kV, BT 0.06mA,

25 A A1E 0.005mm. FSERALEF 1.0mm. FRZ ®m3EY 4 X 0.00lmm & L7,

3.7. FERLR

5 14 SE B ARIE R 7 HEHLOD T0mesh 381N 50mesh % AV CTHERIZfifi 77 L, 4.00g
DOFf 5B IEFEIZINY & B OX vy 7 a2 B T AT L AR P 58 (R
43mm, F& 160mmIZ AND, ZDLE /16 A2 F DAT UL ARSHER 10 {EH [FIEL
347 30 [EIHADEEE T 120 [EIHAM A 2 BIHsSE 2, MRS O Lo A [ElfiR &
Do KT 14, MEENOERIZ S 14 BUE B ARSESR 7 1EHLO 200mesh i THAWL | ffi
BT R EREANEL, L TR TR L2 BERRE L E L, JFm
W=,

200mesh fifi EOERAFIER &2 ()
HERITREE (%) = X 100
4.00 (g)

3.8. PERI DR HHRFE

RFOAVTZIERL 100mg ZFE R L, 55 14 E H AR 7 —xakBRiE A HHaBE &
TYEOSR RN HERLL | I8 HH BB (NTR-6000, & 1L PE 3£ 0) 2 CIs HH R BR 21T
>72(n=6), T HEABEIE, 0.20% TV VEEE T MDA A Y o BRREE K (pHE.8)900mL
Rz, SRVEERES 50rpm, I THDHAT = ABEOE R, W HRBREIZ (T
JB T DA TS L EERHUV-1600, #REEELERT) TIT78 o7, BT 5 o
12 30 3B LLIX 60 S ETHEWICH TV T L, EEMAELVHICASE ROV
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FEDNDE LT, WRIT 285nm(A7 = F AFEWRIRN)., 440nm(7 T2 2)% IV -, ARt
Tl 7 07 7AMZ B W TR ZEN DS REWIE BRI 15 5O =% D15

EEFEL . FHmIC AV,

4. BEFN DT R

3.8 LIAkE. BB IABUE AARIEF/ S —MaBRiE WHEBRE 5 IECSRVER)ICHE
BLL | ¥ H BB (N TR-6000, & |11 6 0R) 2 FA N CHS HIBRBR AA T o 7, ¥ HH R BRI A
1. 2.0% 7V AR T RY DEm A U iR TR (pH6.8)900mL. % FiV e, /R L [alis
0% 50rpm, FHTHHAT =F LEOE EIL, TR IR T 285 T8k
JEEEFHUV-1600, 0 B SUERT) T /a7, IWHEEIT, 5 02 60 pETH 7w
7 UE BBV AL R OWOLENDR U, RIE 285nm(A7 =7 AFRK
I0),440nm(7" 7 > 7) % Tz AR Tl W7 87 7AMZ B WD TR b R E 28 REW

W HEBRBH AR 156 DO HRZ 16 =R DI15)EERL . FHlL 72,

5. dataNESIA 7 IV B2 AV R0 K3 [R - O figttfr

FEATIZIZ data NESIA(Version 3.1, IHEERIZE £415 Vaisual NESIA Z IV T, 50%
WLF-BE . B0%MEFLES DN BE AT H R KT TR B DWW TIT 21T 72 o 7o, AV 7 ME
FEpT —ZMamEL ., FrE R B TIS A thim AT o2 ik, 7 — 2RO
WIS EBAT TP AND TG, Bied 2 FEHO AT E B (A BIORK
AT 50%RE T, 50%AEFLED DS 2 B (BEA A =R (D IO R AT —
AINBINE T T VEVER L, 3L TOMRREALEZRAT, SHIZ2 DD /N\FA—HF—

23 Output [ZKIETHEBOESWEEHLT-,
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