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CAM Form 1

CAM Form II
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Fig. 1-1. DSC thermograms of forms I and II of CAM
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Fig. 1-2. Crystal transition of CAM controlled by wet granulation with surfactant or

PEG400.



2 H RBRHFIE

121 R
CAM Form II /¥ Kyongbo Pharm (Chungchongnam, Korea) X ¥, Form I (¥ Ercros
(Barcelona, Spain) L WHEA L7 D& H Tz,
b A MR mETEMEA] 2 7 U UEiEE Na (Sodium dodecyl sulfate, SDS) 133 7'~ 7 /L K
U v F xR (Tokyo, Japan) LY, WtEoRmEEERE2HF T RKELVF
(Soybean lecithin, LCT) (£ 74 7 XA 27 (Tokyo, Japan) &£V, FEA A PSR miE
PRI L 705 o a WEENIER = A7 /L (Sucrose fatty acid ester, SFE), R U Y /LX— | 80
(Polysorbate 80, PS80) 35 L ONA 7 7 U 7R U 4= /L 40 (Polyoxyl 40 Stearate, POS40)
1%, TN =% 7 — X (Tokyo, Japan), EAH/(LS2HR (Tokyo, Japan)ds & OYH iHEN
(Tokyo, Japan) L VHEAL TR L, EF#KkEEATHL~ 7 12—/ 400
(Polyethylene glycol 400, PEG400) X H i (Tokyo, Japan) L VEE AL TEEH L7z, &
FREEUK L LT, A A ASHHEIC L 0 A A oAb ST K AR LT,
Fig. 1-3 |2 CAM D&%, Table 1-1 (24 FIH 2 F &Ml 72 & N PEG400 @
B>V ORT,

Fig. 1-3. Structure of CAM



Table 1-1 Surfactants and Water-soluble polymer

Name Type HLB Structural formula
. . O @®
©
Sodium lauryl sulfate Anionic 40 H3C\/\/\/\/\/\/O—g—0 Na
(SDS) surfactant, 8
Soybean lecithin Amphoteric 4
(LCT) surfactant
O
H3C(H,C)160COH,C . CH,OH
Sucrose fatty acid ester Non-ionic 19 OH %5
(SFE) surfactant OH 0 CH,OH
OH OH
ik
H—CII—O—(C2H4O)WH
Polysorbate 80 Non-ionic 18 Hx(OH4Cz)—O-CI3H |
(PS 80) surfactant HE
HCII—O—(CzH4O)yH
CH,0(C,H,4),0CR
. . (¢}
Polyoxyl 40 stearate Non-ionic 17 /\/\/\/\/\/\/\/\)Lf /\+OH
(POS40) surfactant HaC S
Macrogol 400 Water-soluble /{/\/04\
(PEG400) polymer n

122  KEBRUKZ V2 CAM Form | O &R R o 3R R

59 @ Form [ \Z%f L C, &R mEMEHA] (SDS, LCT, SFE, PS80, POS40) <° PEG400
ZENZEIN0Owt% (0g), 1wt% (0.059), 5wt% (0.25g), 10 wt% (0.5g) 33 L TF 20 wt%

(1g) WIMLEA Lz, RO THRIKEZ CAM OEEICH L T30wt% (1.59) Mz, 2
ISR A 21T o 7o, £ D%, 8 HffilC TRAEERL 21TV, 50°C THJ 40 43 [ATHZ
B, (oMK E 16 S CHR T 2 2 &I X W IBRIER MR Z 1572,

WiZ, Form 175 Form 11 ~OfEEEEEIC KITTHREVKEOREB LI L, £7,
59 ® Form 11ZxF LC, ARROEINAIZ 0wt% (0g), 5wt (0.259) M LIEA LT,




RN THERIK 2 CAM OEEIZx LT 15wt% (0.759), 30wt% (1.5g) L0060 wt%
(B9 ZENZENIMNZ, 2 HHAEILBME LT o T, T D%, Rk & FEROBIEZAT
W, T RGERE R 2 1537,

1.23  FEBUKZ V72 CAM Form 1T OB RERIH R DS

59 @ Form ILIZxf L C, ARROWMAZZnEi0wt% (0g), 5wt (0.259) &
U 20wt% (1 g) iRINLIREG L7z, IRV TRRKZ CAM O FE B2 % LT 30 wt% (1.5 g)
A, 2 3L E 21T o7z, £ Ok, 1.2.2 L RO FEI L 0 SRk K 4

57z,

124 MR XBREY (PXRD) 1T X 3 HE &I

M AGERR IR E 41D CAM OFERTEITHA X #RIEHT (PXRD) 12 XV #FAfi L 7=,
PXRD &1L, 7/ — » =A = v 7 ZARR&FE (Kanagawa, Japan) @ CuKaZ M7z
D8 ADVANCE # M L7-, HIES > T vE A ) Tk TR itt, T by~
[Ny F 7L, PXRDEEICE v b LT, BEELEERETNLTH 40KV & 40mV
ICERE L, HIEAT > 7E 0.015°, HIERER 0.1 sec/step TEAN 20 2°5>5 40°D#iPH T

AX vy = T BT,
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1.3.1 HBRUK % Vv 72 CAM Form 1 DBRERIYF D PXRD

Fig. 1-4 ® PXRD ¥ % — F XV, FormII % 208.5°, 9.4°, 10.8°, 11.4°|Z, —J5 Form
I3 5° 65° 7.9°, 10.0°IZHFAYREITE—7 NBISR SN, ZDOZ &b, H4E
— 7 OREHOFEIZ L RIES 7LD CAM Ol fa Tl 2 & RN T L 72,

Form I O % % 584K 30wt% TR AuEhs L 72 ¥yoRIE, Form I IZHRFEAY 22 [EHT 2 — 7 23
FEEBLUBREE DM L T D 2 & D3RR S 417223, Form T IZHRF#EIN 72 20 10° D a4 &7 — 2
FREOERTRRDO LN b DODOTRIITHE L2027 (Fig. 1-4), ZDOZ &b
Form I @ 72 % f5Hd7K 30 wt% TR uEkz L CT%, —# Form I IZEEE T 2723, 564272 Form
ER 2155 Z EITHBPRZR2WZ 3R &7z, FormIliE, FormI % L <X Form0 ®
Slurry KIIE A BURTTT 2 Z L ICE 0B LR ZENBESNTNG > 10 Z L,
FERUK BENINT 5 Z &2 D Form 15 Form 1T ~OAREE& 13T = L 3 iFE S5,
L2 L2 2 CTRRE LI RUKE 30 W% COERITIE, FormI 2 A7 U —IRREIZT 51T
ETIE N7 s BRBRMEBEBITEE oo bD L EX BT,

O 0 Ceeoee

(O : The diffraction peaks of form I
@ : The diffraction peaks of form II

CAM Form I granulated with water

Intensity (CPS)

CAM Form II

CAM Form 1

20(° )

Fig. 1-4. PXRD patterns of forms I and 11, and the wet granulation powders of form I
prepared with 30 wt% water in the absence of the surfactants

Open and closed circles represent the diffraction peaks characteristic to forms | and II,
respectively.



WAZ Form T ZAFEA T PEA RS X OVPEGA00 Z iR L, FERkIC L 2imGEhi 217
ST, —HERIZRIBR DA RBEDKSMZ DT, BE FE TIC Table 1-2 17T, £7-15
BRI KD PXRD 28 % — % Fig.1-5 3 L (' Fig.1-6 |27 %, Form I (Z%f L SDS
Z 1wt%, 5wi%, 10wt%ds U 20wt & Nz, UK ClRUEhE L7361, FmisE
FZ WAL TV WGE & T, SDS O IRINELFIZEAF L T CAM OifaLEd M E L,

TSRO AT 5 3 KUY 10Wt% AN C Capillary dRAEIZ, 20wt% Tl Slurry JREEE 72~ 72, L
D LISERIRIZ 1T 2 CAM OFE S TE I, SDS OUSHIELZRIZ AT L C Form [ 12459 2 K

BUK DO FCORIENZAL LIZIC BB 59, Form I ~D 527 AHIERB TR B h o
7= (Fig. 1-5a ), [REROFERD LCT, SFE % \mIKFMIICESIN L2 iSRRIl W T H ]
£2xn7c (Fig.1-5b&c ), FFIZ SFE Z iR L7255 1%, 20Wt% i L C & A oiE
WHBIX Capillary Sk T > 72126 B0 53, Form I ~DFHIEEITIT L A LD b7
Mmolz, —4, PS80 NNz, UK CI=UEEL L 72356 1%, PS80 DU RIRAFHIIC
CAM DFEFERLKIZRET DB M L U7z |, Form IZHRHEEY 7Bl B2 — 27 1 33H L L,
Form Il [ZJR @9 D" — 27 8B L7z, £ L TR 5wi%ll £ T4 Form 11
~HEER LTV D 2 E AR Sz (Fig. 1-6a ), POS40 33 X OV PEG400 2B\ T b,
5wt Ll EDOTRINC £ Y Form II ~D5E 220D bivle (Fig.1-6b&c ). LA L
DOFER LV, IINT 2 FmEiEMER OFEER L OWINE, & 23 PEGA00 OHFINEIZ X
Y, FormI7>5 Form Il ~DEsfEIZ 5 % 2B IR0 5 2 L DR S L7z,

Table 1-2 Granulation state depending on quantity of granulation solvent

~ Optimal state for granulation -
w O D & D
Dry Pendular Funicular Capillary Slurry
Solid phase Discontinuous Continuous Continuous Discontinuous Discontinuous
Liquid phase 0 Discontinuous Continuous Continuous Continuous
Gas phase Continuous Continuous Discontinuous 0 0

10
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wn
)
wm

O : The diffraction peaks of form [
O O [ N Jo¥ ] @ : The diffraction peaks of form II

U'L CAM Form I + Water + SDS 20%
U J CAM Form I + Water + SDS 10%
L CAM Form I + Water + SDS 5%

CAM Form I + Water + SDS 1%

§
s L C

‘______,_..,._-.«__.,J"
5 10 15 20 25 30
20(°)
b. LCT
E o Q L 2ok 1
2 7 f
= .
<) E CAM Form I + Water + LCT 10%
2 7
=
5 7
= CAM Form I + Water + LCT 5%
:: CAM Form I + Water + LCT 1%
28(°)
c. SFE

CAM Form I + Water + SFE 20%

CAM Form I + Water + SFE 10%

Intensity (CPS)
2
S
-

CAM Form I + Water + SFE 5%

CAM Form I + Water + SFE 1%

10 15 20 25 30
200° )

Fig. 1-5. PXRD patterns of the wet granulation powders of form I prepared with 30 wt%
water in the presence of (a) SDS, (b) LCT and (c) SFE.

Open and closed circles represent the diffraction peaks characteristic to forms I and 11,
respectively.
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a. PS80 O : The diffraction peaks of form I
oo PPN T @ : The diffraction peaks of form II

}J J CAM Form I + Water + PS80 20%
|-
U CAM Form I + Water + PS80 10%

CAM Form I + Water + PS80 5%

Ujb CAM Form I + Water + PS80 1%

Intensity (CPS)
C
=
A

5 10 15 20 25 30
20(°)

b. POS40

CAM Form I + Water +POS40 20%

CAM Form I + Water + POS40 10%

JLJ J CAM Form I + Water + POS40 5%
U CAM Form I + Water + POS40 1%

5 10 15 20 25 30
20(°)

Intensity (CPS)
|
.

c. PEG400

j U CAM Form I + Water + PEG400 20%
CAM Form I + Water + PEG400 10%

CAM Form I + Water + PEG400 5%

Intensity (CPS)

[ N S
CAM Form I + Water + PEG400 1%
S
5 10 15 20 25 30

2007 )

Fig. 1-6. PXRD patterns of the wet granulation powders of form I prepared with 30 wt%
water in the presence of (a) PS80, (b) POS40 and (c) PEG400.

Open and closed circles represent the diffraction peaks characteristic to forms | and II,
respectively.
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AR DG FATIN T, Form 1430wt DFEFRUK THA T 5 Z L2k D, —#Form Il
(AT 2 Z L SRR &7z, FormINiE, FormId L < (XForm 00D Slurry /K&K % A
BT 2ZEICEVBEND ZERWESNTND> 0D ZLind, ATV SRR
KEAEHSEDLZ LIZLY, FoomI~DOHEEEL a2 ha— L TE5EE 2 b,
Z Z TIRIZ, Form I HI~OFEREIZ 5 % 5 G IR E D FEIZ DUV TREI L 72, Form 1
O GERLIZ T DR RUK O WL, FAIRAE & L CPendular, Funiculard L <
IXCapillary, Slurry (Table 1-2) O3FIHIFFHIL D KL 91T, TAE15wit%, 30 wt%ds
L O60 wtoolZf% i L7z, SmEIEMEAISCPEGA00D RN I, AR OfERIZR W TRIE
DN TForm I~DFER RIS 3RO b To iV Bl & &5 Wt lZ[EE L7z, 564
71 AGERL A DPXRD/ S & — (2D CFig.1-78 X OFFig.1-812 /x4, Form 10D 7 % #
FOK O AGERL L7255 A1E, MUK OB RITK AT L CForm N RFERY 2Bl ¥ — 2
138 L, Form IIESEDEIPT & — 27 BNHBL L 7=, £ L THELKE0 wt% D4 CTSlurry:k
REL 720, Form I~D52 2/ MEEB AR Sz (Fig. 1-7a ), FEEOREENSDSE
IMUZEAICbBIZE SN (Fig. 1-7b ), LCTHNMHE, KK %60 w9l 2. C & Form
IR 72 [T ©— 7 ORI T 2 b O 0, Bk OET & — 2 3R S h,
SE472Form I~ OARIE X580 HivZe v o 7= (Fig. 1-7¢ ), SFERMERZL, FERUKEN
15~60Wt% £ CTAE L TH, TNENDOPXRDT v— MIF L A LT, Form I~
DOFEERITIZ & A ERD o7z (Fig. 1-7d ),

PS80, POS40 35 & UF PEGA00 % IIN L 72555013, A UK 15 w4 %5 Z L 12 kv,
AR BRI Pendular fEIkICEIEE L, Form [ HRDET B — 7 SBEN BT 5 & & b,
Form Il SR DEIHT B — 27 BHBLT 5 Z & B3R S 7z, ITHEIK 30 wive LA =i
T, 55272 Form Il ~OFEEB L #EK T 5 Z LA T& 72 (Fig.1-8a&b&c),

VLEORER LY, FEIKD AT Form I 22 0EH L7256, ®IZiX SDS Mz =%
AlE, FAUREED Slurry FEIIC )52 L 72V & Form I ~DOFREREANE = 54, fFHE O
BLEO DI E LWL OTIER) o7, £72 LCT, SFE 2RI L7541, BHNos
AT, Form I 705 Form I ~OFHIEBHE 2K F S &5 Z Lasasnr, —7,
PS80, POS40 #5 L U PEGA00 Z iR L 7= 5613, IE/R#EIRARIZIS VT Form 1458
4T Form INZHHERE S5 Z LA TE, MAWHEENZE{ L T Form I |l 2155
U5 FIREME DS AR S 472,

LCT <° SFE Z ¥R L CREAIREZ Slurry fEIRIC R S ¥ T, Form I ~DOFHEERIC



RAE S AR AN & TN S oo 2 L6, BB 2RI L7
HTEPEZD RS CAM OIS I b > TV D AMREME I/ NS W EE X HivTz, FIZ, B
KEL LTH VA VEEEFD PS80, A7 7 VU VA F> POS4A0, BKEEZFF-720
PEG400 (23 T, Form I % Form Il ~7ERICHEERE S22 LD, BUKIEO(LFH
RS LT D B 2TV, —H TIRD OWRIFNC IR LT\ D 2 & T8k
KELTHRIAFVFLUVEHAAL TSI ETHD, CAM O, Form I
ICBWTIEH—OR i E 4/ LT 57, —JTFormll 135 FHAKEREEMICL
T zigzag B8l % 72 LTV D E A ST\ 5 P (Fig. 1:9) . - C, FEMIT R TH 5
HOD, RYAFTF LB RT DK L CAM DOKEEEL & DR TRFER-EGN
RS2 LI2XY, Form 1 DT v &7 A7 mBish 5 Form I O k1 B —D/h
SWERFTZ o Te R BN RAT LT < 2D b O L HERI L 7,
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a. Only water

e secee O : The diffraction peaks of form I

@ : The diffraction peaks of form II

CAM Form I + Water 60%

CAM Form I + Water 30%

Intensity (CPS)

CAM Form I + Water 15%

5 10 15 30 25 30

b. SDS 200
. o 0O [ B el X |
g E U CAM Form I + Water 60% + SDS 5%
O3
o -
£ 7 L} CAM Form I+ Water 30% + SDS 5%
=
g
= CAM Form I+ Water 15% + SDS 5%
15 20 25 30
20(°)
c. LCT
g E CAM Form I + Water 60% +LCT 5%
U 4
=
.‘E‘ = CAM Form I + Water 30% + LCT 5%
= =
= 4 CAM Form I+ Water 15% +LCT 5%
3 Lt s
5 10 15 20 25 30
d. SFE 260°)
E o 0O [ B 361 X |
-
v ol -
sIE ¥ CAM Form I+ Water 60% + SFE 5%
E E J 5 CAM Form 1+ Water 30% + SFE 5%
E e ]
E s CAM Form 1+ Water 15% + SFE 5%
3 i éuq_mﬂ____, EAA

260(°)

Fig. 1-7. Effect of the amount of water added during the granulation of form I (a) in the
absence of surfactants, and in the presence of (b) 5 wt% SDS, (c) 5 wt% LCT and (d) 5
wt% SFE, on the PXRD patterns of the resulting wet granulation powders.

Open and closed circles represent the diffraction peaks characterized by forms | and II,
respectively.
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a. PS80 O : The diffraction peaks of form I

O O eeCoS @ : The diffraction peaks of form II

-
2! H
= CAM Form I+ Water 60% + PS80 5%
<
£
é i b CAM Form I+ Water 30% + PS80 5%
3
]
CAM Form I+ Water 15% + PS80 5%
15 20 25 30
20(°)
- 4
£ 3
% 3 CAM Form I + Water 60% + POS40 5%
Z 4
E = CAM Form I + Water 30% + POS40 5%
-
—://}U CAM Form I + Water 15% + POS40 5%
20(°)
c. PEG400
(O ®] ® e . .
— = H :
g E CAM Form I + Water 60% + PEG400 5%
S - LM
% 3 || CAM Form I + Water 30% + PEG400 5%
= -
B S [ B e
E G s
E""-ﬂ] L% % d CAM Form I + Water 15% + PEG400 5%
5 10 15 20 25 30
20(°)

Fig. 1-8. Effect of the amount of water added during the granulation of form I CAM
crystals in the presence of (a) 5 wt% PS80, (b) 5 wt% POS40 and (c) 5 wt% PEG400, on
the PXRD patterns of the resulting wet granulation powders.

Open and closed circles represent the diffraction peaks characterized by forms | and I,
respectively.
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Form I

Form I1

No single crystal
structure elucidated

?\f’% *
&
R

e

A5

$E 55
i)
Ay

Fig. 1-9. Crystal structure of CAM*
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1.3.2 Rk % V= CAM Form 1T OB RERIY AR D PXRD

1.3.1 T, HZEEHE G Form I OFFRUK 2 AW 2RAUERIZ IV T, FEE OB
EMADHZEIZEVEGIC Fom I B3 fGonsZ ta@WiE L, LL—KT, b
DEINFN 322 7RG bE TdH S Form 11 Z2 Bl (AR S 5 TREME N R S D, €2
T, Form II Z¥EHUK TR ZGEHRI T 2 BROAHF I MEA 36 & OF PEG400 DFIRIZHOU
THiHilid 52 & & Lz,

AR R D PXRD /8% — > % Fig.1-10 33 X O Fig.1-11 127~ §, Form IT (Z%f L,
FRENOERMNANZ 5 W%, 20 Wit & I %, 30 Wi ZHE 2 4~ % ks Slk & T ki L 7=
B, WRINFIEICHAE L CHERDIRAE I Capillary KBNS Slurry dRfEL 22572, — &
RIRMRIZI1T 5 CAM O, SDS Z#WIN L= Ha aRE, O THERIMAIREIC
BKAET 5 Z L2, AT EZ D53 Form I Z#EFF L T\ 5 Z &2V E N7 (Fig. 1-10
b & ¢)F L VNFig.1-11), = Z T SFE IRIMNIFFICHRD H LTz 20=2.5° D [alf &' — 7 [ZERINFA
HERDHDTHD Z L EZHERLTND,

—77, SDS U L7z Rk K Tik, 20=2.5°, 4.5°3 X 11 6.8°/2 Form I1 (27 & L 72
VR 72 BT B — 7 SIRINRARAFRIICBIZ: iz, 2.5°, 4.5°13 SDS kD ' — 27 T
HoToh, 6.8°0DE— 7 IXEINAICEE D CAM FEfmIZHRT 5 b D Tix/e <, RHD
CAM fiftllImB T2 b D EEX BN, 1€->T, SDS ZIRINT 5 Z &IZX Y, ZERM
i Cdh D Form INIRIFE I —H#BiisiE L C L £ 9 Z ke sn- (Fig. 1-10a ), Z o
AN = ALFIARHTH DN, SDS DFFOT =4 & CAM OF =k 7T I /7 HoOE /5> THE
CHAFA4 > EOMAEERIZEL Y, Form 1T OFSEEFPICA U D0 FRKBERKAICE
WAT, Form I & fats+ L 1Z DTN R DRFERB B AE L2 b D LHEHT 5,
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a. SDS

Intensity (CPS)

O: The diffraction peaks of form I
@: The diffraction peaks of form I
@ The diffraction peaks coming from SDS
M : The unknown diffraction peak

CAM Form II + Water + SDS 20%

CAM Form II + Water + SDS 5%

CAM Form II + Water

-'"l_,lL,r\_,'ﬂl.I"',_’,- CAM Form1II

CAM Form1

b. LCT

Intensity (CPS)

15 20 (°)

CAM Form II + Water + LCT 20%
CAM Form II + Water + LCT 5%
CAM Form II + Water

-"'._.-"L_,n_.-'ﬂh"'._; CAM FormII

CAM Form1

c. SFE

Intensity (CPS)

10

* oo

15 20 ()

CAM Form II + Water + SFE 20%

CAM Form II + Water + SFE 5%

CAM Form II + Water

CAM FormII

CAM Form1

10

15 20 (°)

Fig. 1-10. PXRD patterns of the wet granulation powders of form Il prepared with 30
wt% water in the presence of (a) SDS, (b) LCT and (c) SFE.
Open and closed circles represent the diffraction peaks characteristic to forms 1| and II,

respectively.
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a. PS80 ® 90 . . O: The diffraction peaks of form I
I | @: The diffraction peaks of form II

CAM Form II + Water + PS50 20%

CAM Form II + Water + PS80 5%

CAM Form II + Water

Intensity (CPS)

CAM FormII

CAM Form1

5 10 15 20 (°)

b. POS40 ° o0 o

CAM Form II + Water + POS40 20%

CAM Form II + Water + POS40 5%

CAM Form II + Water

Intensity (CPS)

CAM FormII

CAM Form1

5 10 15 20 ()

. PEG400 ® o0 o0

(@]

CAM Form II + Water + PEG400 20%

CAM Form II + Water + PEG400 5%

CAM Form II + Water

Intensity (CPS)

.ICAM FormII

CAM Form1

5 10 15 20 (%)
Fig. 1-10. PXRD patterns of the wet granulation powders of form Il prepared with 30
wt% water in the presence of (a) PS80, (b) POS40 and (c) PEG400.
Open and closed circles represent the diffraction peaks characteristic to forms I and 11,
respectively.
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HAH £ ¥

AKEIZBWT, CAM OMEZERAEMTH S Form | & ZEFEGL TH D Form Il O¥s
fkic X A2 EER IR LT T HEERINFIOZ B2 Matd 52 LT, LLTFOHANS
BT,

1) Form | Z¥E8KIC L v A iEki 4 5854, PS80, POS40 K 1) PEG400 % CAM D&
BICH LT 72K &b 5wi%bl BNz 5 2 L2k v, Wk Sk ¥ 10 lEHIT
Form Il ~MHEERE S5 Z &N TE L, I, ADROWRINFZMZ 5 Z &2k ViR
LIRS, MOEEENET L CTHFRIND T ERENT,

2) Form Il Z K5 HROKIC K 0 A& 9 556, SDS Z i L7256 D2, WINEMRAFH)
(R ERE A IR~ ST D 2 E R E T, —JF, ERLSORINANL,
L IERE A OS2 5% LW 2 &R STz,

FEKZ 2 CAM OWGERIIZIW T, FEEOUIAIZINZ 5 Z LI L 0 iR
Ay b= TERI &, WHFEZIT 5> L CORERIBEAMAIZR D 6D L
FEh b,

—F SRERINANZHIT D CAM OfHEEBEZ 2 hr—/L3 5 A 1 = XA AZOW T,
B OUIIENZIGE L CHEET DR ) A5 = F L g e CAM O4y 1A B {E A A3 B
HLTWD EHERI L7z, KETIE, CAM OB A =X M bERZ2H T, Bt
T2 & & LT,
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B2E ¥ ) NEAOVEEBRERIEICL D CAM OREHEGBICRIFT S EAEE
PRI L OV PEG400 DR, TNT CAM DRI A I = X AIZHONT

B 1XLHI

1 ZGERL TR W T, MEO LIRS U CRRETRIEL 2 18I T 25 2 & 13 70
WRRREZ G A - DICEETH S, CAM [TBKMETH Y, KITEA~NEBEIIRT S
FTUVHEEAT 2, 2O ENOIERRE S U THREEZRIRT 524 T, CAM O
R m B L, BARERRENSG LN bDO LW END, £S5, CAMIZE
W THBEENC R LTl 3 2 KR OB REME R U ~ — 2 A 7o A H A A3
Wi 2 ATk, EREGO=— X2 o7 CAM BEIOBR B THN T\ 5, L
XY, CAM HFH OWmAGERIITERIBEESEH SN D 7 —ANBES N DD, A H
— MZE L LT Form 11 ® CAM ZiEIR L7256, Fam Chik~7z@ v LD s
5 ) —NERNTIRRER 2T L, Fooml ~EBT5 2 L RHESH TS Y, o
T, AT BRI OB 21T D 2 & 72 < Form 11 & A4 8AI23 5 & 0 2 il 2 e r
T5HZ ERHENE, HWIZIE U22IR207- % CAM OREANLRRGHIIG H SR S 1
Do

AT ClE, Form I ZRBUKIC CIRAGERIT 556, FEDOTEMA (PS80, POS40 %
L <X PEG400) Z Mz 5 Z &1L Y Form I ~OAHEE MERE SN D Z L 28 LTz,
>, Form 1 =% / — L Clgz#hi L7254 4, PS80, POS40 & %\ iE PEG400
IS5 2 &I2KY Form 1 22D F EAMEFFTE 5, & L <IXForm 0X° Form 12—
R L7 & LTh, T Form I ~AES 35 Z 3 sz, DL E & E 2 |
AREIZBIT H CAM OB Ol =2 & 7 k% Fig.2-1 IR~ d, AFETIE, Form II (T
A FE PTG TEAR L OVPEGA00 2%, =% /) — W X5 BAERI A7) Z L1tk v 5
SN RO PXRD /X% —AZHOWTRH L7z, HoET, Form [ D% /) —/LZ X
D 5% S D AR BT T A FEBLK PRI 0 82288 & 34 L 72,

FLATEE TOMFHIFBW T, FmiE MR BK M EE A OFELIRIN&IC L > T
CAM DOFEEERIC MAT T BT R > T e, ZHUIFFEOTRMAINFICAFET AR Y 4
X F U UBITAE T HKEESE L, CAM D/KERIE X DR CAER AN S NS 2
LT CAM DFHEEBNEITT 5720 E&FE 2 bz, £ TARETIL, CAM =X
S = TR OERIEIC B T 2 S FRINAI OB L AT 5 Z LIz, CAM @
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FEERE A T = X L2 B2 T 3<,

BEtbiTH> & & LT,

Form I OFEFRKIC L AIEAGERIICE R EZK - 7=

—REIIZ, BEILAEMIIZL OEREREEZAEL TS, ZLTINHDORN (IR) A
AR MVERET S Z LIS XY, BREERERICH KT D EHEA 724 F OIREC R #E 2 B
THERENET D ENAEEL 72D, FBEL C, RO R 268 EMRTHT-IZ

KA E DB S TS E,

O-H (2 g L 7AW 2 ET D Z LN TE D

72, M EERZFMT 5 ETh 7 — U =B HRAN R (FT-IR) 1A H
BRIAAZGEZ T<ND O EHIFSL D, EBRIZ FT-IR Z HvC oA AR 2 5
L% OFRERPHE T EnTnd, 22 TR AF =T LU e CAM 0% 1]
FHEERZEBLZT 5120, FT-IRIZX DAY MVEHli 2 S0 L=,

(

Form |

( 10 13

Metastable crystal form

\

J

f ‘Form Il

Stable crystal form

( 10 13

\

J

PS80, POS40 or PEG400

Granulation

Ethanol

( ‘ Form Il

Stable crystal form

\

Fig. 2-1. Crystal transition of CAM controlled by wet granulation with PS80, POS40 or

PEG400.
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2 H RBRHFIE

221

CAM, #FEAREIEMEAIR L OVPEG400 1% 1.2.1 IRt b DAEEH LTZ, Alk=s /) —
JL(>95%) 1 H ARG T v — ik th (Kanagawa, Japan) L WA L7= 4 @ % fEH
L7z,

222 =& ) =&z CAM Form I DIBRERIY AR D FREL

59 ® Form IL 2%t LT, &M mIEMEIEH 249 2N (SDS, LCT, SFE, PS80,
POS40) <° PEG400 -zt 0wt% (09g), 5wt% (0.259) RMLIEE L7z, RNT
TX ) —)V % CAM OFEREIZH LT 30 wt% (1.5 g) M, 2 /IS A 21T - 72,
Z D%, 1.2.2 LREOFIEIC K 0 BRGER R 21572,

®1Z, FormIl 725 Form I ~Df5 B I RITT =% ) — LV EORBEGRHE LTz, £
7, 59 @ Form I IZ%F LT, AHROUINFIZ Owt% (0g), 5wt% (0.259) LIRS
Lz, RNTxH ) —L% CAM OEEICK LT 15 wi% (0.75g), 30 wt% (1.59)
F60wWt% (3g) ZFNEFINZ, 2 3MIBIBHHE LT, £DH%, 122 LA
BEOBEZATY, BRERI R 21572,

223 T )—)V&EFVz CAM Form I OB 1Ry R DR R

59 ® Form L{ZxF LT, BRROEMNFA AL L £ 0wt% (0g) 3L T 5wt% (0.25g)
WIMUIRG LTz, RWTT=H ) —/L%& CAM OEEIZx LT 30wt% (1.59) Mz, 2%
MBI S 21T o7z, Dk, 222 LR FIEIC L 0GR K %2157,

2.2.4 PXRD (T k& % #& a7 2
124 \RTHIEICELY, =% ) — X A8 MR A0ERIRICE £ D CAM Off
st & BT L 72,

225 PS80, POS40 3 XX PEG400 @ IR A2 VEHili# & D RS

PS80, PEG400 (LR CITHANED B 2k & L TIFIET 2728, KBr &L DIRGHK%E
FHEL L 7=, PS80, PEGA00 DFFELEICHT L, 15 58D KB r & I X ILABRILEARA 217 -
7zo —J5, POSA0 IL[EAR L L CTHFET B2, FARFLERIC TR Ff L7z ik 2 J88 L
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—o

226 CAMFormI &RV FF=F Lo @EHT 5 EHMA (PS80, POS40, PEG400)
& OYMEBES Y DR
19 ® Form I (2%} LT, PS80, POS40, PEG400 % %4241 20wt% (0.209) ¥R LR
A LTz, WOTRAMAEZ 16 5 CTHRBZITWWEESY (PM) & L7z,

227  KEHUKE V2 CAM Form I DIBREERLK R D FHHL

1g ® Form I (2% LC, PS80, POS40, PEG400 % %1741 20wt% (0.2 g) #RINLiE
B L7z, WOTIRAWMARE 16 Sl TRl A 1T 7214, FHKE CAM OEEIIK L
T 30wt (039 Mz, 2 MBS AE EITo7To, D%, 50°C THKI 40 47 ARz MR
S, HoNTHmARE 16 i Chmd 5 Z LI X 0 BRGERI R (GP) %157,

228  FTIRIZEL B IR A7 MV OFHf

FT-IR (HADYM) ZHAWT, ATRIEIZE D 225, 226 BL U227 THE L%
MM ARD IR A7 hLVaiHl L7z, E7ofsEN D CAM O IR 27 bV 33
%72, FormI3 X O Form I DK HRIE LT,
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%3 HI MRKROBE

2.3.1 T % ) —)%& = CAM Form 11 DBRERIFK D PXRD

Form Il /3% / —/)L & AW CRAGER 21T 9 Z L IZ X Y Form 1IZHHERE 2 mlHEME
NEZ BN Y, L LE 1 E TR LIZRERIZHESN T, PS80, POS40 #5 L UF PEG400
RN 522128, FormIl 2% / —/LTIRAGER LT Form Il 2% D % £ HEFF
T& %, bLLIZForm0 I —Hii#%, 0 Form Il ~HIEH S & 5 etz % 1
7z, & Z T, Form IL IZ&-FE S i A 5 & OV PEG400 % 5 wt% il X (HijE T/ L7 Form
1735 Form [l ~OFERZAREEZE 23 2 E N TERNFIORDEALE), =X/
— /W LD mGERI 2TV, 372 MED PXRD /& — A2 OW TR L 72, fER
% Fig. 2-2 1Z/”" ¥, Form Il D&% T4 /7 —)b 30 wt% CIEGERL L 72K IX, Form 0 (2
R 7 20= 4.7°, 6.6°DRIPTE— 7 NIFEH LIMENEINL TWD Z LR S 1,
Form IT [ZRHEAY 22 A1 5 — 7 1 3HRE DR T 3580 biviz, 2D Z &6 Form 11 & — %
= ClRAGERIT 5 Z LI LY, Form0 Z & de Form 1 & 3B O#E I —H IR
T 52 LRS-, [FAREOFERA SDS, LCT 38 L WY SFE Z ¥ L 7= @&k iRic s
WChBE SN (Fig. 2-2), —J7, Form II(Z PS80, POS40 5 L TN PEG400 % iz T
T X ) — U XD AERL 21T - 728 RIE, Form 0 X° Form I [ZRFSA 72 B9 &2 — 27 1%
2L A ERDT, Form 11 O PXRD F% — h &IZF—H L7z, 2D L5 Form 111
PS80, POS40 5 L (NPEG400 & 5 W% L Cx= 4 /) — /W TR T 5 Z L2 LY, I
BINZE LN DM AEFTO CAM I Form I Th 5 Z EMBH LN E o7, LLEORER X
W, Form 2% /) — L&z 52 LICkVilEE 2MiEBICEAL T, #HT2 R im
TEMERICBU KSR OFERREIC L 0 BT R e 5 2 L SRR S, AT X e | I
DRMBFIFNAFET DRV A X =T L 0 CAM OB S LT D 2 L 3%
Z b,
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AD A ® 0T 00
i : i ( : The diffraction peaks of form I
@ : The diffraction peaks of form I
2 The diffraction peaks of form 0

CAM Form II + Ethanol + PEG400 5%

CAM Form T + Ethanol + POS40 5%
CAM Form II + Ethanol + PS80 5%

CAM Form II + Ethanol + SFE

5%

Intensity (CPS)

CAM Form II + Ethanol + LCT 5%

CAM Form II + Ethanol + SDS 5%

CAM Form II + Ethanol

5 10 15 20 25 30
28(°)

Fig. 2-2. PXRD patterns of the wet granulation powders of form Il prepared with 30 wt%
ethanol in the absence or presence of a surfactant or polymer.

Open circles, closed circles and open triangles represent the diffraction peaks characterized by
forms I, Il and 0, respectively.
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WRICHANE TREC BT DGR DL 2 ZE L T, FormII 7*& Form I ~DHExR
BIZH 25T 2 ) — VEORBIZOWTCEHE Lz, EBIE, AT THE LMo iR
O & FERIC, FREESMAIOBMLEL 5 W%lZ5EE Lz EC, =% / —/L ORIk
% 15 wt%, 30 wteds KUV 60 wite & A #) SE /-, 1357 ER A D PXRD /X4
— % Fig. 2-3 B L O'Fig. 2-4 1Z7~” T, =% /) — /LD FH T Form Il Z =&k L 723551
T X ) — )LD R LT Form 0 <° Form T XA 22 [mldr v°— 27 23 HBL L, #l
Fr7e Form 11 & L CHAETE W E0 R ST (Fig. 2-3a ), [AEROHE RS SDS,
LCT B L USFE IR L 7= G &I bl s/ (Fig.2-3b&c&d ),

—7J7, PS80 % Form I IZWIN L728581%, =4 7 — /VIRINEEED 15~60 witd|Z 288l
LT%H Form Il ® PXRD /"% — %~ L7- (Fig.2-4a ), POS40 % L < | PEG400 % ¥
MMUTe%EE, =% 7 —/VIRINEDS 60 Wt%IZR3ET 5 &, Form 0 ([ZHFEM) 72 BT £ —
7 B3O TNCHIE S 4, Form I 726 —HBBIRSRICAHISE 95 Z L 3 BlE s iz, L
L, SDS, LCT 35 XU SFE IRINRFIZ Eb A~ RIS~ DI RITIEN b D Th - 7= (Fig.2-4
b&c), LEDFERLY, =% /) —)LCForm I 2GSRI T 2854, @O BARRE
(23T PS80, POS40 #5 & TN PEG400 ZiRANT 2 Z & 12 K Y Form I IFAHEEE 4 = =
20, HLIEForm 0 TIZ—HEB L2 LThH, ZHODRMBIOREIZ LV B
IFFlZ Form 1L IZR % AIREMEAS RIE S Tz, £OHTH PS80 AT 52 Lic kD, —
& ) — )V EDEE) L C Slurry JREEIZ72 > TH Form I 2455 Z & N T, HEEEMEDE W
Form I1 #AIORELEZ N TE D b O LSz,

ATEC, Form 113 PS80, POS40 ¥3 L UYPEGA00 & 4LITHEHRIK & v 7= 18 2k 4 it
FZLIZEY Form MIZHERICHEBRTHZL2ME L, ZOZLbAEDETELD
&, Form I 6 L <IZZNNFAELLT WEE F2°5 Form L[ 72ADT o # LB —
BORE, N9 2 FLmiE MR OBUKEOMWE GEA A%, A A MR XOWE) <
HLB IZEER L Tl S5 & o Tid2e <, PS80, POS40, PEG400 O 3tifsy 111 T b
LRV AFF LU (-O-CH,CH,OH) 235 L CTW A RIREMENE 2 T,
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a. Only ethanol

Intensity (CPS)

O © The diffraction peaks of form I

AT A . eCeoe @ : The diffraction peaks of form I

2t The diffraction peaks of form 0

CAM Form I + Ethanol 60%

: CAM Form I + Ethanol 30%
Bl CAM Form I + Ethanol 15%

Intensity (CPS)

10 i

15 20 25 30
20(°)

CAM Form II + Ethanol 60% + SDS 5%

CAM Form I + Ethanol 30% + SDS 5%

CAM Form II + Ethanol 15% + SDS 5%

5

15 20 25 30

20(°)
C. LCT AO A ® .Q._.
= ] 5
[P LJLAJJ CAM Form II + Ethanol 60% + LCT 5%
& :
- M/
E -
E i CAM Form IT + Ethanol 15% +LCT 5%
15 20 25 30
d. SF 200°)
-~ 3
E E CAM Form II +Ethanol 60% + SFE 5%
2 3 AWWMWWW
%;3 CAM Form I +Ethanol 30% + SFE 5%
=
L 7
S 3
3 CAM Form I +FEthanol 15%5 + SFE 5%

15 20 25 30
20(°)

Fig. 2-3. Effect of the amount of ethanol added during the granulation of form Il in (a) the
absence of surfactants, and in the presence of (b) 5 wt% SDS, (c) 5 wt% LCT and (d) 5
wt% SFE, on the PXRD patterns of the resulting wet granulation powders.

Open circles, closed circles and open triangles represent the diffraction peaks characterized by

forms I, 11 and O, respectively.
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a. PS80 O The diffraction peaks of form I
@ : The diffraction peaks of form I

VAN VAN ® 0000 - -
3 i : 2y ¢ The diffraction peaks of form 0
PR
@
% 3 CAM Form II + Ethanol 60% + PS80 5%
Tt T
2z 4
£ 7
=
= F
5 10 15 20 25 30
20(°)
b. POS40
= 20 & eecee
& 3
- CAM Form I + Ethanol 60% + POS40 5%
< 3
& 3
z CAM Form I + Ethanol 30% + POS40 5%
L 3
= 4
— ]
3 CAM Form I + Ethanol 15% + POS40 5%
15 20 25 30
200°)
c. PEG400
= 3
£ 4 CAM Form I + Ethanol 60% + PEG400 5%
U 3
~- A
-*? E CAM Form I + Ethanol 30% + PEG400 5%
=
E 7
=
E MWW/

5 10 15 20 25 30
200°)

Fig. 2-4. Effect of the amount of ethanol added during the granulation of form Il in the

presence of (a) 5 wt% PS80, (b) 5 wt% POS40 and (c) 5 wt% PEG400 on the PXRD

patterns of the resulting wet granulation powders.

Open circles, closed circles and open triangles represent the diffraction peaks characterized by

forms I, Il and 0, respectively.
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2.3.2 =¥ ) —N %AV = CAM Form 1 OBRIERINED PXRD

KIZ, CAM @ Form 1 & = % ) — /L TR AUERI T~ 2 BR O S FRAINA O 2RI HV TR
FtL7z, Form1% 30 wt%d =% / —/ L Tl AR L 72 oRI%, Form I IZRHEAY 722 [E1 47
=235, =¥ ) — IV OEEMY TH 5 Form 0 IZFRFHERY7ZR 20=4.7°F LY 6.6°
DOEFE— 27 BB UIERNEN L TWD 2 L3R bz, BICFRBROF A SDS,
LCT, SFE 35X TFPEGA00 Z iR L 72Ky R T H B S, 584278 Form 11 Bk %15
52 LIEHR o2, —J7, PS80 & L <% POS40 Z Nz 7=%& 1%, Form 0 B LT
Form T IZRHEAY72[EHT B — 27 1ZVHL L, Form I ~SERITHEEE LT D 2 & D3R S
7= (Fig. 2-5),

PIEX Y, Form II OFEEMBFEAELIZS W Form 1 O / — )LIERIZEB W T,
PEG400 & PS80 #5 L U PEG400 DRNRILE 72> TH Y | PEG400 1% PS80 & POS40 It
N Form I 225 NI -ADT U AL E—RnE @O 5 NEITFH b D EEZ b
72, PS80 K> POSA0 [THIAKM & BiKEZ A 2 FUmIEMMEZ A L T2 0T L,
PEG400 (ZITBUKIEENFIE L2V, - T, Form1 Ox= ¥ /) — Uikl 2 K3 5 s
I, R AF = F L HITIZ, BIKE & BRI A AT 2 MBS B 5 L T
WHHDEEZ BT,
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A0 A @ 60 ee

(& ¢ The diffraction peaks of form I
@ : The diffraction peaks of form 1I
2 ¢ The diffraction peaks of form 0

CAM Form I + Ethanol + PEG400 5%

CAM Form I + Ethanol + POS40 5%

Intensity (CPS)

CAM Form I + Ethanol + PS80 5%

CAM Form I +Ethanol + SFE = 5%

CAM Form I + Ethanol + LCT 5%

CAM Form I + Ethanol + SDS

5%

CAM Form I + Ethanol

5 10 15 20 25 30
200°)

Fig. 2-5. PXRD patterns of the wet granulation powders of form | prepared with 30 wt%
ethanol in the absence or presence of a surfactant or polymer.

Open circles, closed circles and open triangles represent the diffraction peaks characterized by
forms I, Il and 0, respectively.
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2.3.3 CAM Form I & Form II @ IR A7 s VD LE#

AIEG &, ZZE TOREK LY CAM ORI IIFFE OBINANZ @ U CTEET
LRV FF T TF U HBEG LTS AR RIB I N, 2D L 2R T 5720
Form I DfFHIKIC X DI AGERICE R ZKY FT-IIRZ HWFHi 2 e+ 25 2 & & Lz,

BANZ, Form T & Form I D IR ALY M A HEET 5 2 LI2 L0, fhdtEE 0@
AR D Z LTS, T OREE, Wik I A 3300~3470 cm™, B: 2770~2980
cm?, C:1250~1460 cm™ D AL hLTEWRFRD bz (Fig. 2-6),

DRI, 53 T NKFBREAICEK T2 O-H ofifEiEEICIRE T 5 &5 2 b, Form
11Z1% 3459 ecm™ IZE— 2 2479 5 7 1 — RIS 1 D589 Hiizdixt L, Form I
(213 3467 cm™ & 3395 ecm™ I B — 7 T DRI HERR STz, D Z &b AR
IZE D S N D KB G ORI I N R > TWVD b D EHER I T,

—Ji, B OfEkIX CH EICHIRT 2 C-H iffsfk®), C DfEliE CH; ARiCHRkT %
C-H OEMIBRINIFIRT 2 b D EHEE 72, CAM D43 FINITITAKEEHSS A F VAN
SBFAELTEBY, 2D O mIEENICRIT DRI KERE S O R EEZ T T
22 LICEY, MfEEICEBT D FT-IR ORERICENECTZ b D LB 2 biviz, FEERIZ,
Form 1 ZREHKCE2IERT 5 Z LI2K Y Form I IZ—HIEBE L TWHZ &b b,
CAM DOFHERRIZITIRFERE A DG LT b b o L b,
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a~ \/’“”‘\ Form I
I =
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@ == .l_ | | =
D = - L
& = T 1e
g 5 g8
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.
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e "‘\ Form 11
1 | Voo ‘
T \‘ “ / \“ |“ \ | i I‘.
E. W { || |.}\ ‘ s ‘ L‘,‘I‘l‘
E .l'_‘; b - ‘ l‘ IM%"‘ .i_
52 \ A S f {.‘_ = | E
£3 'i.w‘g-gu V=3t 2
_, ‘._ , 12= 125 &
=3 i ks
EX &5
54 —
l - ® ¢

1267 cm-1—

4 em-1—==

125

3800 3600 3000 2600 1500 1400 1300

Wavenumber ( cm)

Fig. 2-6. IR spectrums of CAM form I and form II
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2.3.4 CAM Form I & PS80 ODFHAEAEAHIZHOWT

KIZ Form I DFHEARE K 1T 3 PS80 DN R A REAMI 9~ 2 728D, Form I Hl, PS80 HijH,
ZNENDOPM EBLUGP O IR A7 L% iRkl L7z, Z ORF, PS80 DBIKE A
UAFT2F L@ (-O-CH,CHp-OH) HIZR D73 FHREISCIEHEDIF M & IR T 5720,
1100~1500 cm™ DFERFEIR D ALY hVICFE H Lz, b7z IR A% kL% Fig. 4-3
leba e B

F£79 PS80 HMDWINANRY R /ZDOWT, Fiidi@ ) IZIRJE Lz,

1735 cm™ : = 2T )L RD C=0 DifEIEE)
1458 cm™ : CH, IE84 /I kD C—H 28 MR E)
1350 cm™ : CH, Fi2k D C-H Z5 A #=H)

1298 cm™ : —O-H Hizkd O-H £ AiEH)

1249 cm™ : =—F LR D C-0 MHEIRE)

Bt T, PS80 B IR A7 LA Form 1 EHfikd 22 Lick Y, FoXHIk
ItT 200, PMBEIURGM O IR A7 ML EREARSZ EIZLY FRiO@E BEEL
2. 723, PM H1® CAM iZ Form I 7> Form I (2 —#B#sfE LT\ 5 Z & % PXRD (2 &
> THER L7,

1350 cm™ FHE DWW HE B % &, PS80 B TIX Z OFFITIC CHy 3R C-H 4
WENZIRE T 2 & o 2RI RFE S HALlzdIZxt L, Form 1 & @ PM, GP Tl
By 7 9 BMm%E7R Lz (1350 cm™ 225 1355 em™ f30~), 2D Z &6, PS80
D—CH, DI CAM & OFEAMERIC LV B 22 -t o L #H2 L= (Fig. 2-7,
A,

WIZ 1298 cm™ (T OWRINICAE B35 &, PS80 B Tlx Z OfFTic-0-H H3kd O-
H ZARENCFERT 5 L b s 7 m— RRRINARD b zDicxt L, Form 1 & D
PM, GP IZIZiB®7ehn-oTz, ZOHA, PM < GP TiE, PS80 DMK, PS80 Iz
IR D WIN A2 FHIT 2 IR R R LL T ThH o 72 AlREE DL B X D08, IR~
MVEIER LTS ) A ALV ORINT HRRD o7 2 &b, ML Form 1
CHT D LI KV HESTEB XD ENRY LB LT, 76> T, PS80 M-OH
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73 CAM & O HEAERICEER L T\ 5 EHEER L= (Fig. 2-7, B),

A%IZ 1249 em™ FHEOWIICE B 5 &, PS80 HUM CiI=—7 /L Hkd C-O fiiff
BENIRE T 2 & B 2WINARD Hiviz, —J7, Form I & ® PM, GP Cif 1243 cm™
W27 1 — RN A S 41, PS80 HMOEE L0 L B EMICY 7 M 2\ 2R
L7z, ZH b PS80 ® C-O fiffiEiREhAY CAM & O EAEAIC L 0 HBEZ 1T 7= & s
L7 (Fig.2-7,C),

bz & Xy, PS80 DR U AF T =F L H CAM & OF EERICBEFR L T

BHERE LT,

F AN EEEEEEEEEEEENESEDR
Sy ok TS
BN S S
Y Py et E 7\
& 12 25 BES 4\ /1 | CAM Form T only
g —g£s2 51\ gy
B C’\\: PS80 only
iy IJI Y
MY = ~ Y H
\l f = o .‘j‘}j' I % -\
e L S e R - .
t8ilxg & 2 1 N
g : %ﬁ‘ b o = - .fj'_ |
Y= : K £ | | CAM Form I with PS80 20%
B | . | | E 4 = \J (Physical mixture)
prll *.l —i J—E "= I
(5ilE Ee il
5 58 = 7 . = | o] CAM Form I
£ 5® 1 | /2 15 with Water 30% & PS80 20%
S EEEEEEEEEEEEEEEW l (;;E:—,— (Gra“ulatedpﬂ“’ders)
1500 1400 1300 1200 1100 Wavenumber ( cm?)

Fig. 2-7. Comparison of IR spectrums of form I, PS80, the physical mixture of form I and
PS80, and the wet granulation powders of form | prepared with 30 wt% water in the
presence of PS80.
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2.35 CAM Form I & POS40 DFABEAERHIZHWT

Form I DFHEEREIZ KT POSA0 DRz 5 lid 572, 2.3.4 & [FEERIZ 1100~1500
om™ DI D A7 MIVIZER L, TRENOHERICEIT S IR AT hL % g
FE L7, BSNT IR 242 kL% Fig. 2-8 IZR T,

F£ 9 POS40 BHIRD WL AT K UZ-DOWT, FRLOME Y IZ)FE L7,

1736 cm™ : =27 L H KD C=0 OfiffEHRHE),

1467 cm™, 1413 cm-1 : CH2 E#{H kD C-H A AIEH),
1360 cm™ : ~O-H 3k O-H £ £ fK i,

1341 cm™ : =27 L H KD C-O HfFEIET,

1279 cm™, 1240 cm™ : =—F L HIK D C-0 [HfFIREE,

eV T, POS40 HUMD IR A2 MV Form I E#fid 5 Z L2k, EoXHckE
LT 200, PMBLURGM @ IR A7 hLERLARSZ ETTROBY BER LT,
2%, PMHO CAM L FormI DEETH Y, HHIEEE L TWRNI L% PXRDIZL-T
s Lz,

1467 cm™ I OWRIIZFE B35 &, POS40 A CiE 1467 e (RN 23588 BTz,
—J5, Form I &® PM % 1460 cm™ (2, GP TiE 1457 cm™ IZWRI AR S 41, Form I
HUI, Form I M CTHRHDOEND H D LEHMIZE—H L TWD Z L2 b, POS40 Hik
OWIMUIHRR LT L e o 7c B 2 BTz, POSA0 D Z DI RAZI T HWIUI K E W
728, CAM EFIEAEH L T2 07e HIE GPICh 1467 cm™ fHTIC Y 2 v Z— & F55
BN SN D13 T THh D, ZIUTHELT, GP ITHIT 2 Yk R OWINIE, ~ ¥
— TRk E o2 EvD, POSA0 O C-H ZE 4RSS CAM & O EMERIZ LV &
Brzidbl-bo L (Fig 2-8,A),

WAz 1360 cm™ (T OWRIICHE B4 5 &, POSA40 B Cld Z OfFITic-0-H H3kd O
HZMIRENIFE T 2 &L B 7 o — FRRINARD b/, —J7, Forml & ® PM

IZBWT, ZORIUTIDOT RO HiLd b ODRIHRFIZIVIREE o7z, Ll
GP TIX PM (Zkb-3, 1362 cm™ OIS OBR< 72 DA &R Lo, Z ORI GP
D CAM 2 Form I IZHAFS L7 2 SICERKI L TAELZH D EE X DM, Fig. 2-6 127
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F Form I MDA LV 70— R ThHhD Z LBlE ST, #->T, POS40 D-OH
73 CAM & O HEAERICER L T2 L HEEZ L= (Fig. 2-8,B).

%12 1240 e (T ORI FE H 35 &, POS40 B TIE 1240 cm™ [ZWRINASFR
Stz —J7, Form1 & @ PM B LGP Tl 1244 cm™ (27 1 — KRR S,
POS40 BMDGE L0 S EERMANCY 7 M Az R L7z, 2O Z L XY POS40 D
C-O f#EEHE25 CAM & O AMEMIC LV B L= b o L H#EZ2 L= (Fig. 2-8,C),

PLEXY, PMIZEWT CAM IFMHEERE L T 0D, POS40 HIKD IR A~
RLIE CAM & OEEfIIC & W B E2Z I TWD LD EEZ BN, £ LT, KBS L
7252 LK CAM OFRIEBE A EHIZET b D & b b,

Rz & X POSA0 RY FFL =F L 849 CAM & O AVERIZERL TV
CHEER LT,
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H

. = m CAM FormTIonly
a2 Vs
= = < POS40 only
P g B : =
AN
P = = e 2 3
l: = g2 5= = 7 CAM Form I with POS40 20%

: (Physical mixture)
i
= S CAM Form1
&= = with Water 30% & POS40 20%
: - (Granulated powders)
Lessssssssssssnnnnnnnennnnnnnnnnnnnnnnnn’ =1

1500 1400 1300 1200 1100 Wavenumber (cm'l)

Fig. 2-8. Comparison of IR spectrums of form I, POS40, the physical mixture of form I
and POS40, and the wet granulation powders of form | prepared with 30 wt% water in the
presence of POS40.
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2.3.6 CAM Form I & PEG400 DFAAERIZHWT

Form I DFHERFEIZ K IEF PEGA00 DR R A7+ 572, 2.3.4, 2.3.5 &[FERIZ 1100
~1500 cm™ DFRRFAIR DO ALY MUVIZER L, ZRENOBERICEBIT S IR A<7 hL
Z R L7z, 572 IR A2 kL% Fig. 2-9 (TR,

F 7 PEG400 HAMDWUL A7 K LZDOWT, TR v IZ)wE L7,

1455 cm™ : CH* ELEH{H1 3k D C-H A A HiRE),
1351 cm™ : CH* i3k C-H £ R,
1297 cm™ : ~O-H W3k O-H £ K,
1250 cm™ : =—7 L H 3k C-0 {HfFEIRE,

eV T, PEG400 HAM D IR A7 MV Form I &89 5 Z &2k b, EDLHic
AT 2D, PMEBEIPGCM D IR A7 ML b RLEARL Z LIZTRLOMEY BL LT,
2%, PM H1® CAM iZ Form 1 7> 5 Form 11 \Z—##5 LT\ 5 Z &% PXRD Ik - T
s Lz,

1298 cm™ I OWINICHE H 9% &, PEGA00 Bl Tl Z D I2-0-H HkD 0-H
EARMIFET 2 L BN DB FE LIS DD, Form I & O PM, GP (ZIEEEH
SNTEEICHE LT, Z0HE, PMX GP TiE, PEG400 DMK <, PEGA00 |2
BT W A 5T D IR R LL T ThHh o 72 AR B X BN D08, IR~
RIVEIERLTH /A XL~V ORI LB le otz Z Eovh, ML Form 1
CHT D LI RV EST B L ERRY LW LT, 2k, PEGA00 D
~OH 73 CAM & O EAERICEEZZ T -b 0 L HEZ Lz (Fig. 2-9,A),

WA 1249 cm™ (BT OWIICHE B4 5 &, PEGA00 B CiE 1249 cm™ (2= —F L3k
7 C-0 HAFIRENZIFIE T 2 & it 2 WIAGR® H L7223, Form 1 & @ PM 35 XU GP
TIE 1255~1243 cm™ |2 7 1 — R 722U ASFR 8 H AL, PEGA00 B A & b, WRIH
MWEL L TW AR Z /R LTz, 22k Y, PEGA00 @ C-O MHifE#EENS CAM & DA
ERIC L a2 0= b o L HEZ2 L= (Fig. 2-9, B),

PLEDZ & LV, PEGA0 DR Y AF T L o #H CAM & OFEAA/EAIZEEfR LT
WhHEHEER LT,
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.
I a ~ fj_/\
t.{.fr V\\;r,f‘\]bn}f é—‘_{ = \ A
= = -z =S e = v/ ¥ | CAM FormTonly
= s S8 - = \ /EW
A A PEGA400 only
[y v L
1} /= kdhuﬂﬂ B i'ul £
]u’ — [ s s 55 = |
g l1gE = =2 &8 [
- o 55 = [ fal
B pos =2 Je i .
= = | f= '\ | CAM Form I with PEGA400 20%
1 R o 17 ] (Physical mixture)
g ollE s \E g
1 8 IgsS =:E EV1 S
= 588 - = | =| CAM Form1
= = = 5| with Water 30% & PEG400 20%
JT S—T (Granulated powders)
1500 1400 1300 1200 1100 Wavenumber (cm™)

Fig. 2-9. Comparison of IR spectrums of form I, PEG400, the physical mixture of form I
and PEG400, and the wet granulation powders of form | prepared with 30 wt% water in
the presence of PEG400.
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HAH EL®

AREEIZBWT, CAM DL ERFE M TH S Form | L LZERFEL TH D Form Il O
B )= L DB AERICB X TRFRINF OB EZHmad+ 22 LT, LLITFOmMA
NE LT,

1) Form Il Z= % /) — 2 L v imAoEks L7- 354, PS80, POS40 } T} PEG400 %z CAM
DEEIIX LT LY 5wtz b2 LIk, EEIICE LD ERMRIT
Form | Ti&7e< Form Il Th o7z, FRI PS80 #2252 &IC L =X ) — )V @EpnE
g L T% Form I ~DOAHEEREIIEE O T, BEEMEDE W Form [T ORGETEZ M. TE 5 6
D EEbns,

2) Form | =% /) — /U2 & 0 sk 5 554, PS80 35 L U8 POSA40 Z iR/ L 7= 454 0
Fx, Form Il ~HEZRE T 5 Z LR STe, — 07, ENLSOTINANL, Form0 %
“de Form I AN OFERNBE L D 2 E DRI NI,

F7- FT-IR Z/\T Form [ &R U A% =F L U84 A9 5 N5 (PS80, POS40,
PEG400) & OFEERZFME LR LY, DU TFOmAEET-,

3) FormI & Form II ClEAGEEEENICIEAR S DK ERE A OFECHM I N E 2> TR,
ZAUTHTRE L, CAM Ot i ENICHFIET D A TV IEOBLHINLIE I IE VDA T T
HHOEHELE I N,

4) wE, FREIEEANITRINT 2 BIC LY, O EENICFET 2 BUKEO R 08K
EORE S, BUKEOWE GEA A UM, A AU MB LU FIT X > THKME
Y OREIRESCUREENED D Z A SN TWDE %2, #-oT, RmiGEA<e
BUKMEREA OBM BB, BUKEOLFRME DY O fiEB 12> T
D ENHERI SIS, FT-IIR OFEFR L 0 | Form I DK Z BEAMIZ L7z Form IT ~D ARz
B, R AFT=F LU SHEkOKEEE L CAM OKEER E ORI TR S V5K

FEREENERERY, = b E—DOEW Form I OffatEE b= ho BE—nif
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VY Form IT ~ EFHERRE DSFFE R S b D LR S vz,

AIELED, ZNETHLNIHEREB X G5 L, CAM OWAGER TRIZHB
T, RO XD kT CAM ORI T b O L <7z (Fig.2-10),

A: Form II OFESE 23 E L9 Form I OFFEIKIC K 218 &R 2 380 )T, PS80, POS40
BLOPEG400 #/Nx A Z L1281V Form I ~DOFREEZMEME X315,

B: Form Il {Z—%# / —/WZ X 0 RAER S 556, —MAIIZ Form 0 241 L C Form 1
~OFEBRRD HiLd, 212 PS80 BLNPOS40 Mz 5 Z &i2LD, A DR
R LRI, F84E L7z Form 0 W TNT [ 2 FF O Form [T ~MEIEE SETWDHH D EE R
b, Fl-Form I DT ) — /W X HWAGERIZ BN T, BaximANC L Y Form
I ~OFHEBEEMEdE L TV D EHEZE LT,

C: PEG400 /%, Form I =% / —/VZ X 5 A0ERIICAL S LTH, Form I ~Disk %
RET DRENNTZ Linode, 165 T, HaZiiInliL PS80 X° POS40 & 5472V, Form 1
725 Form IIZHT7ZAD T Z NV E— G Z @ 5 RIFIH/NH D LEZ b,
#-> T, Form I O~ % /) — /2 X 5@A0ERIZ 1 5 PEGA00 DFIRIE, B TRiil
L7cbd L3R Y, Form Il ORIFEFEA~DEBZMH L TV Db D L HEZE LT,
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Polysorbate 80
Polyoxyl 40 stearate
Polyethylene glycol 400

Polysorbate 80
Polyoxyl 40 stearate

Promote Promote
/Form I \ /Form Il \
Metastable crystal form Water. Ethanol Stable crystal form
Ethanol
{ 10 13 / \7" 1‘0 1‘3 /
“ Suppress

Polyethylene glycol 400

Fig. 2-10. The effect of excipients owning polyoxyethylene chain affecting the crystal
transition of CAM

12 PS80 3 L TNPOS40 2 W5 Z L2 L D, CAM DOIERIFT D E-ot 2R
PG T 52 72K FormII W6 Z ENALNER- T,
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#/3E Formll &% CAM SEDFERF
FH1E IXUHIT

— A BA ORE T 7 AL, —EDIRAIRIBICH 2 B RIS, #EAHISE 2 IR
L TR 7% B R S8 Db, WS R a2 i, Bhi L CEohihRE D&
DY 2 B —IZIRE T 2B IIESBRAE, BIES MR E —E DJEMEE ) THRIE L T
HZ 8D BESE N R T ON D, 22T, B 7 2 ARPUEME 7 7 Lo o0l
B TFH 2 a7 a8 ROKSRSTFCENT, FTEERE O EMIE I KAE L TR
KT L, REEDSET D Z ERMmES TG B3, BERD T T A REY
VB TEEE R U CLEMENELT 20, KA E S~ 7 0 I — L &2 QL5
BATHZEICLY, ZREERHET D FENRE SN TS B0 45T, RS e
AT 2WE /AT 256, B TREUAMTITEE TR IS 1T 2 LM 23/ Al s O
NI A=, D58 0FRONLTOEET HILERD D,

AT T, CAM OISR TARIZ IV TREIC PS80 Z Bl A3 5 Z L IT &k W CAM D
B AGIEHCE 2 2 MRS, £ I TARETIE, CAM EEORANL TRIZIWTE
BRIZ PS80 Bl L, IV mE X2 G —HOME TRAZRTYH, AL T 25 FormII
BANGOND Z L E2MHERTHI L L Lz, HbET, CAM OfERIE L EHMER LW
RFME L ORISR Z BT T 5 2 & ATz,

2H EBRGIE

321 Rk

CAM, PS80 & L UWEFRUKIZ 121 ITRTHDEMM L7, Gl=% / —/LZHonT
%, 22012 T b0 & L=, CAM Form I D, ~o~—31 (7 U v F = -
Ty Xy (BR) X VBT 5 Z L THERELA, CAM SEIZRBWTHRIEA & LTI T
HhrvERa LT U UATEARMET LY, BRI L CHEAT HIKERE L FaXx
7t —2 (L-HPC) @ LH-11(CEYRI1-£%: 55 um, BEHE: 11%) 1%, ([E#1t
FLEMRASH I VA LT, E72iBILAITh 2 BB A A BRI 7 v A o b REEEEMK
KLY, WRAITHDEAT TV Vi~ 7 x> h (W) 1T LA
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fEVBA LR LT,

322  CAM gZ0BAI bR

WLJ5 % Table 3-1 (2779, F 7= HANLIZH V= CAM DRLJE % Table 3-2 (2777,

Table 3-1 [ZfEVy, CAM, F7E T 227 7, L-HPC 3 & OMRE /K & A % 250
$elmy P A — VIS T 582 FEL, HSHETLHIRA Lz, RV T PS80 &
fifg S EToMA W2 N2 TR A0EhL A i L7z, AR %E 8 Sif CleUEhi L, KRS
KOGEIXT0C, =% ) — /WG RDEGEIL50 °C T 1~2 Wi a2 17T > 70, Hokd
%, 22 HEiCERIAITY, BRHRICREEAKT A8, ATT ) U@y IR T Lk
Mz, E=—ARIZTE0 EIRG L1, 2Dk, a7 var 7749 — (R 5K
FUERT) 12 CEEE 10mm @ 2 By R #F % AW CHTER 6.0kN THIET 5 Z &2k v, 320
mg/FE D EEA A 1572,
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Table 3-1. Compositions of the CAM tablets.

Formulation
Ingredient
F1 F2 F3 F4 F5 F6
Form ITof CAM =1 o500 | — — — | 2000 | 2000
intact
Form I'of CAM — — | 2000 | 2000 | — — —
intact
Form I of CAM - . . . 200.0 . .
hammer milling
Corn starch 52.4 62.4 52.4 52.4 62.4 52.4
Granulation |-——————————————======{====----
L-HPC 40.0 40.0 40.0 40.0 40.0 40.0
Light anhydrous 5.0 5.0 50 | 5.0 5.0 5.0
silicic acid
Polysorbate 80 10.0 — 10.0 10.0 — 10.0
Granulation solvent Water | Water | Water | Water | Ethanol | Ethanol
Light anhydrous 3.0 3.0 30 | 30 3.0 3.0
Before silicic acid
compression
Magnesium stearate 9.6 9.6 9.6 9.6 9.6 9.6
Total 320.0 | 320.0 | 320.0 | 320.0 | 320.0 320.0

The each value represents the amount (mg/tablet) of each additives added in CAM tablet.

Table 3-2. Particle sizes of the untreated CAM and the hammer milled CAM samples.

Particle size (um)

Form of CAM Intact Ground
Dso Dgo Dso Dgo
1 3.1+04 129+0.7 — —
| 25.1+26 100.3+8.2 16.5+0.9 472 +3.2

Each data represents the mean value £ S.D. (n=3).
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3.2.3 SER Wt D Rt PR AT

3231 SEROEARRL I UEEHE

F oIl CAM BEICHOWT, BEABIOMEZ X A YL — (R RIERT), 3
FEREERE (7oA MEEW) ZHWTEREAGE Lz, JIEE, 38EICx LT
VAR A B LT,

3232 RERR

AREEERERIE, AERBREEE (E ARBRMF TEM) #HWT, F 16 mAARKRFIZHED
THENM L7z, SBRIEICIZ 37 °C £ 0.5 °C DRFRIKZ W, HIEIE, 3 82Tk L TITW
B ERH LT,

3233  WEHIMEREAE

BT, WHRBEEE (FILEER) 21V T, F16 RAARERT R FAE
(T &0 M L7m, FRBRIEIL 37 °C £ 0.5 °C DIEHIRERE 1 (pH1.2 %), WHIFERE 1
% (pH6.8 %) 900 mL % V>, /X RILEHRIL 50 rpm IR E L=, H O L ORE Lz
Fp MR CRBik 20 ML 20> 7V > 7 L, RAIRERORBRKZMTE Lz, TV 7
Lo 2045 yam DA V7 0 7 4 VX —TAHil LT-1t%, #H7= 0.2 mol/L U
VR IKFE Y T LK (1-3) TR LT,

RERTA ICER H L 72 CAM &1, Shimadzu LC-20AD 7R >, Shimadzu SPD-20A UV
%%, Shimadzu CTO-20AC 1 7 LA —7 % X 0% Shimadzu SIL-20AC A4 — kA > ¥
=7 % — (AL, WEERYED) kv Z2s@sikiks n~ 777 4 — (HPLC) v &
T LKV BE LT, BAERMFITROEY ThH D, UV IEE :210nm, #7175 AL 4.6
mmx S 15em D AT LV AEIZ S5 um DK v~ 87T 7 4 —MA 7 2Tl
717V % FEHE LT Inertsil ODS-2 (V' — T b A =2 ARRASAL), BT AR 50°C £+
WTO—ERE, BEME : HH72 0.2 mol/L U e KFEH Y U AWK (1-3) &7k b
=hUN (13:7) DOEAER, ¥ : 1.3 mL/min,

pH1.2 #KIZ 1T % CAM OFEHERIL, RHRIE 75U 2m~ A 8 200mg [T
A | OAERHFEES ICHEILL, HPLC I TR &7z CAM B — 7 [Hifi#s L O CAM @
R E— 7 & iEERER 1.07 TR L7 EORF L EH LT,
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pH6.8 IZIZH31T 5 CAM DIEHI I, RHHIK 7 F7V 2~ 8 200mg 47
A JOABHFEN BIOE 6 RAARER T 7 7V 2a~A 2o gE0mE™® (ZHELL,
HPLC [ THiH &N 72 CAM B — 7 2 VTR L7z,

AERIE, 3EEITK L TITVEAEE R LT,

3.2.3.4 PXRD |2 & 255
1.2.4 R THIEICL Y, CAMSEIZE £ 5 CAM OfESLTE 2 5-f L 7=,

3235 HREMENT

AHE CAM OREFE R X OVHREERER] T, Table 3-1 12773 F1L oWtz x5 L LT, %
ML OMLTFIZ X 0Dz CAM BEDEIC OV TH BEZERE 21T 72, OIS F BE
WZXY, 2EARBOSBIZOWTRIELZIT > 72, FOBPMUE S NGB ITAT 2 —
T RO tREICL Y, FEENEPMUE SNIZHEIT Y = LT O HREIC L 0 A Bk
1% CTHEED A2 IE LT,
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%3 MREUEBELE

3.3.1 CAM g DRIANbRRET

RIEEE TIORLZ@Y, CAM Ok THEIZIV T PS80 ZBIAT 5 Z LT LY
CAM DR ZHIH CE 5 Z LR LNE R o2, 22T, CAM FEO AL TRRIZE
WTHEBRIC PS80 ZELA L, CAM OfEShEn - M E 4 B8 2 A L7,

AN Table 3-1 129> TH B AL7Z CAM SEIZDU T, PXRD /3% — %3l L7,
fE % Fig. 3-112579, F11% Form II1Z PS80 Z %N L, KK CIE &k 21T > 7= A
—Y Ry 7 A7 TH Y, Hef&HUHI o O CAM 1% Form 11 ® PXRD /3 % — > %1% L 7= (Fig.
3-1,F1)., F2, F3 B LW F4 1%, FormI & A\ CTKMA 24T - 1-85A D PS80 D FIZ
WTTHRRT L7258 Cd D, F3 TH= Form I k7 £81% Form IT {2~ K & < (Table
3-2), Z?DZ LD CAM EEDYBYLFHIMEEIZ B Z KIEFT Z L E STz, E->T
F4 Ci, Form I iy a2 L, R rROEEBIZOWTHIHMIT 2 Z & & Lz, 225,
Form [ I3 L 0 BIREICESRE Le 02 & ARG LT\ 5, £ OF5E, Form 112 PS80
RN TIKE 21T 9 2 & TR B ALIZEERIFH O CAM I3, Form 1T IZ R 72 [m1 T &7
— 7 OREEITEIML T D OO, Form LIZEHEA 72 B4 v — 27 2588, Form I ~O
SERILFAERRS IXERD B o 7= (Fig. 3-1, F2) , —J57C, PS80 Z ¥ L 7=3& 1%, CAM
DRIFENAEKAFT 5 Z & 72 < Form ILIZ 522 HEER L 7= 8UA18 5 S 7z (Fig. 3-1, F3 &
F4),

F5 3 L OVF6 1%, Form 11 Z W T % /) — Vil & 21T > 72555 0 PS80 DEHRIT DU
THRF LG CH D, ZDOFREE, PS80 MEIRINIC T H 4172 F5 @ CAM %, Form 0
B L O Form THZFHERI 22 BT v — 27 2588, Form II LIAA O RIS d 12— FHERR L T
5 e S (Fig. 3-1,F5), L2»L PS80 242 Z &2k 0 &5 =il
® CAM 1%, Form Il ® PXRD /X% —> L5g4iz— L7- (Fig. 3-1, F6),

LLEX Y, Forml & AW TREDKIC X 28 RIER 21T > 72554, FIZIX Form 11 %
WTx S )= L5 RAERL 21T > 728556, CAM OE&EICK L TA7< &b PS80
Z BWH%IRINT 5 Z L2 LV, EMEIICE L8R O CAM X, ZERD Form Il T
HLZEPHLMNERST,
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> The diffraction peaks of form I
¢ 6C 00 @ : The diffraction peaks of form II

A0 ON
T /¢ The diffraction peaks of form 0

F6 (Form II + Ethanol +PS80)

F5 (Form II + Ethanol -PS80)

F4 (Form I + Water +PS80)

F3 (Form I + Water +PS80)

Intensity (CFPS)

F2 (Form I + Water -PS80)

F1 (Form II + Water +PS80)

WWWMMMDEMS

5 10 15 20 25 30
20(°)

Fig. 3-1. PXRD patterns of the various CAM tablets and a mixture of excipients.
Open circles, closed circles and open triangles represent the diffraction peaks characterized by
forms I, Il and 0, respectively.
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KIZ, PS80 I 5 Z LIZ LV HEKHIIZ Form I 8E& LTHON-FL, F3, F4 B
L ONF6 ORFIIEE T 5 Z L2k, PS80 OFLKIMMEIC B2 D BB ARl LT,
5517 CAM gE D EIAIM M % Table 3-3 12737,

Table 3-3. Physical properties of the CAM tablets.

Formulation Hardness (N) Thickness (mm) Disintegration time (min)
________ FL 60.0 + 2.6 5.03+0.02 9.3+0.5
________ F2 117.7 £ 8.3* 5.25+0.02 1.0+ 0.2*
________ B 93.7+1.5* 5.10+0.01 3.6+£0.2*
________ F4 | 107.0+£7.2* 5.14 £0.01 26+0.1*
________ B 132.0 +5.0* 5.06 £0.03 28.0 £ 3.0*

F6 83.3x5.1* 5.07£0.01 4.4+0.8*

Each data represents the mean value £ S.D. (n=3). * p<0.01, compared with F1.

ZOfER, Form I & FHRKICORAGERL U7z FLIZEIEMEIME T Le b, BREE St
BRI 2Mm 4R L7z, —J7, Form I ZREHKIZ TIRAGERL L T 5472 F3, F4, Form II
rH ) — U CRAGER L T O F6 X, iRl 2 imimLzicb oo,
FTEPECRR DN LT, FL ST R 2 /AWM EAZ /R LTz, 20 Z & 13 PS80 Z#
L7z Form I $E(23BW\ T, BUERFORE IE-OM B A Z A 5 Z LI X, SmiE R
OERRLT R ENAFTITT 2 EAEVHEL L, (L TRAPMEICENECTZ D LB X
biviz,

CAM FEIFAR pH Sl T2V T, SEAIREICT VAR SN D Z L2k v, A
NE~DIK pH IR OREZ B E, BEICH5 CAM O ERINHI S D 2 & S35 B
ICHG LTV bDLEMESNTND ¥, o T, §EFIH D OB CAM D
ZENE, BN (pHL2 /&) TIiEZ O lgHEEAMmH S, /M5 (pH6.8 #iR) L7
PR CHSCNICHAEE, M SND 2 LIiZH D, ARFNIEWT, PS80 DIRINDA HEIZ

BACBIAN OFE T NS B2 VRN E DD Z ENBZ b D, BICITREEHA D
FEERTEMIR— T > T, S o B AR R E IR 2 EEV R R 554,
BRI 2 RPEOZARMERZL L, (HE L CHEERGE & 72 DR Y — U &R
TIEREZONS, YLKV, pHL2 Kk L O pHE.8 #kIZH51F 5 CAM DI HIZE)IZ
52 % PS80 DI HOWT, SFMETRAIZ W TRHMET 2 2 & & Lz, IHRERIC
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owTF@32K%¢ONﬂ2W@%M$@ﬁ,%%@ﬂ$@cmw@%%%%ﬁﬁ%
PERIOBLA BICHBEIND Z L2 <, WTFNORA G EHIFEE L TV, 0 Wit
H#— % Uiz (Fig. 3-2 (a) ). pH6.8 #IZBI L Ti%, PS80 A ¥WsiN L THA&AIIZ Form 11
fEE LR L FL, F3, FA BXOVF6 TlX, RARLEMZEHZ R LI, £TOT T
b WAV G FE AN 72 BUAN, Form Il 2% / — /L ClRAGERI L7- F6 TH Y, &k
VT Form 1 2 W TRBUK TIRAUERI AT o 72 F3, F4, I biEN->72H Dl Form 11
ERHOWTERK CRAME 217272 FL Thoto, TORRIE, AR &+
LTHY, F1, F3, FARBXUF6 TiE, K FRMIZIKIT D PS80 DT E G 72 -
TWLbHDEZZ BN, T2 F3, F4DHEIZEBWT, A — MEFEO Form I DR
BT 22 LIC KV IEHEEARIECE 26D LE X b, FE A ORE S A
Form II & 35722 F2, F5 3o RAI LV &iaHEE S E M 278 L7z, FFIC F5 I
Form T ~—¥BiEinfs Lo 80 L 0 B AMER L TR Y, ¥AHERBRBILAD D 30 /0%

WL CTHORERICHET S Z 213 ho 7, Zhi Form [ 28054, SRl
([ZERRAE S (Form T, Form IV) AR E i, ZAUS X0 BERINES~DE AR A S
D2 EICEBREEEBIER A L b D L EX LN O, —T, F2 OREITER)HTH
ST, BEND CAM T Form I & LI DR TH 77z, T L TR 1 03 EEdE
L9 <, WHEENEP~T2bDEEZ bz (LLE, Fig. 3-2(b) ),

LLEDOFER X Y, Form 1% L <X Form 1112 PS80 2%, MATARBEIZAKS L<IiE=
X )= )VEERATHZLICLVES CAM EEIX, pHL1.2 I8 AL 0 ik
INB = FR LR D, pHE8 I CIIIAHEEILEW RO b, 202 &b, K
FHEFRANL D B BIZIG Uz CAM SEOFREUC AR R FERIZR D L& 2 b,
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Fig. 3-2. Dissolution behaviors of various CAM tablets at (a) pH 1.2 and (b) pH 6.8.
Each point represents the mean value = S.D. (n=3).
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HAH EL®

AKRE|ZBWT, PS80 L HICEH AT HZ LIk, HERID CAM OfE B
BRI AT 25 Z L 72 < Form 11 $ERIM135 B 5 7>, BIZHFIMMEIZ 5 2 D8 % K
L, UFTOHMAENESNTZ,

1) CAM SEDHRIFUL TRICIBWTEEIC PS80 ZAlE L, g7 nt 22 &t —Enf
ETREZHR TS, HAE TS Form I ARG LN D 2 ENFEIFTE -,

2) BAIRLERE 0O CAM fE P T 2 G IEZ L > T, PS80 ORIk 2R 1T AF
ETDEENEDD Z LI2L Y, 1567 5H 0 RFIM e 568 2 JUAIRR F o
HAZIG U CHREIT2 2 E AR Lo LR Sz,

PS80 % fil A L 7= CAM SEDHANY TR BV T, Form I ~DAREEE 4 2 b o —/L
TEZ &, FRUSTRT A Y v BB X 5, CAM A D Fr- 72 ARG & L
T, S%OIGHP RIS,

A = 2 THEH EN7- Form 11 8K OREET, BEICHESNTWAEM S0 2
REFENDER I A N THHZ E0D, CAM BEOREZ ke L T\ < BT, -7
FUZSHE HHERRS ~ S ISR SN 5,

B: Z ZCHEIFSNHINE, =%/ —ck 38 Ek 2L CTH, ZEMMBTHD
Form I $E 2 8&ET 5 Z ENAIRETH -T2 2 &b, HEEMEAR Y ~— % AL 4 H
WCHERALTHREMEBEBREZFHRT S 2 L, EFMIC Form 11 2 0E4 25 2
LIRS EEbID, 6o T CAM BAID LCM DOELY FHAZ & s FH FTRE 72 B i
& LTHIRF S D,

55



RrE

A, Fxld CAM 27 LY & L, ORAKL TREF T CAM OIS 2 Hilf# L,
R LY HIKa X FTEEMM (Form 1) ZpEHTE, @LCM #EE LT, Ehipiod
HE IO RIIA I L2 B o & T ERYIT Form 11 84K 2 158 25 F1EOREST % B IICHE 21T
Of:o

TGN R Z#EET 2,

1) Bk ERAWBRIERIEIC L 5 CAM OREREBICRIETEEA®EEEARRB L O

PEG400 DEFIZONT

CAM DHELEEHEHTH D Form | &, ZERAis TH D Form Il OFFRUKIZ L %
BAIERLIZ I KT BREAINF OB L BE Lz, ZOREE, Form | ZRHKIZLY
BRI 554, PS80, POS40 2 X PEG400 2 CAM D EEIZ% L T4 7 < & b 5wit%
bz 2 ik, BHIZForm NITHEB ST L2 LN TE 2, T, AHROT
MEIEMZ % Z LK VRO LN AEBIL, MERHEREB L ChbHREIND
ERRENT, —T7, Form Il ZREEUKIC L 0 BAGERI T 5554, SDS ZIRIN L7256
DI, WIMERKFRICZERRE "R ~BE ST 2 eRmgashi, —F, Th
VSN DOBEINFNL, ZERERDOFEEB A FTR LR 2 LR ENT,

2) =& ) —NERAWEBRERIEIZ L D CAM ORI KT TS ERAEEER B

X TUYPEG400 DFIE, TN CAM DFEERRE A B = X A2V T

VT Form | & Form Il =% ) — 2 L 2B aGERNCE JIE TSR o w2
EREI LT, ZORSE, Form Nl 2% 7 —U 2 & 0 iEsiEkid 5354, PS80, POS40 X
Y PEG400 % CAM D HEEIZK L TH7< &b 5wtz 5 Z &I k0, g o
NI IER AR IT Form | TiX72< Form Il Th o7z, FRTZPSB0 Mz 5 Z Lz =X
J = EmNEE LTS Form | ~OMEEBITFEO T, BHENMED R Form 11 O fEED
VTCEDLLO LW SN, BIZ, Forml 2% J — 2 X0 BT 5854, PS80
B L UVPOSA0 IR L7238 D Fx, Form Il ~HERRE T2 Z & 3R S iz,

PAZEFEIRINAID K IFE T CAM OFREEFE A 1 = X L& B 532X <, Form I OfEH
KIZ E 2 AIERITE R 2D et 2z 7=,

Form1 &RV A ¥ =F L U gHAEH T HU04] (PS80, POS40, PEG400) & DFHA.

56



YEFA % FT-IR % VW TRl L 725558, Form 1 O/K &2 BESMIZ L 7= Form I ~DOAHEERE T,

AR OFIMANZIIE U TIAET D0 FME AU A% =F L o SlROKEEKE &
CAM D/KIREL L D TIE S D KFE-A NN L RY, = hr E—DEV Form 1
DFEMBEN D= b B =KW Form 11 ~ & FHERERNFHER SN H O LRI S iz,

ZZETORBELY, CAM Ok TRIZD 72 < & F PS80, POS40 &Nz % Z &
(Z& D, EHIFTO CAM DO -G RIE I B & 92 ERIIC Form 11 4541 2155 F
EDHENLTE 52 EVRIR S LT,

fE> TIRDEHE L LT, CAM SEDRIFUL TR I THEEEIZ PS80 Z#FLA L, T8~
nERAEZGh—HOME TREZRTYH, HWET 5 Form I BAIDNG LD 0 &R T
HZEELT,

3) Form II Z&%¢ CAM SED LT R F

Form I & L < (% Form II |Z PS80 Z /X, #EWMIIKS LIF=X /—/v 2R L
TRAERL T o7, ZOH%, JEM TRZHEDL Z 2128 CAM EEZRIL L7z, £k
R, PS80 Z /N A 7= CAM SE i s PRI I KA 3 5 2 & 7 <, BUHITh RS S 1%
2 TForm Il THDZ L ZMER LIz, FIZ pHL2 [ZBIF A HMIT 0 i % — o %
ARLZRB D, pHB.B K TIXW T b LA RS M2 A9 5 Z L & FERE L7z,

UbEXy, AliblE 2R/ LAY A% =T U %y TAEENICER S B IE RN
FlaHns 2 Eicky, CAM O 2R A0Ehikic L0 HliE4 5 2 Lk Lz,
F 7o, A ST BERATESEY) O Z AR S BUK IR O &R B3 B 595 &
IFNRIE, 2L OFREMEEZHO TWDH LB X LD, FiEMLAEITEE O R %
ALTNDZENEL O, HICHAETR S TV 53 TR 40%0 HEAMERY T
5 LHEEESNTWD, fEo T, HRAMERY OEWFORIRGE (BA) BT %0
BEHIA% bk SND72A 9, TOFEDO—2L LT, IWAEDES W IR EIETER D A]
WALTERZRIAT 2 Z L I3FEATH D, £O BT, YERNFIOBAIZ XY, Harkg
MO A C X D FREMER H Y, BASE L & HITHIRBHERICERT5 2
CNTRFUCEIR O L2 DHRIC DR D L E 2 D, FEEIT S mEE A2 T
AEMIE OB ZHIE L2 FF e LT, B 7 2 2 R25EMEE 7 LU ERF LD
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FEMEBLAN O3B v, MEIRINEZ T2 AN RO ATREME S IfE S B,

ARAEVE 2 A3 2 BUKPERINA Z AV T, CAM OAREER & 18 kil X v il
L2 &9 pliRiE, BEOFRSAIHERIE~ L SV, T4 % OB LAY O 5
HHIIC O AR MAEZ 522508 LT KX hTAY—F 1 —72h FaFH IR
IDAVE SRRl i & o AESN
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