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4 MELFIUR
4- 1) R ECOMBIRIEOMRELLE
&R KBRICHHTDIELLER(25C)

100

bwit% Owt% 12wi%

25C POVA 7 21 64

= 40C TC-5R 60 200 600

HPC-L 82 375 975

HPC-SL 34 83 260

SRS PVPK30 | 4 b 8
0 2 4 6 8 10 12 14

e TC-5E 13 31 66
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|
4-2) RIROS . FE8 Y (BE%) 4-3) REROR[ S E B (kER)
ABRRM:IRE100um, 25C AR IRET75.m, 40C75%RH
POVACOAT 6.7 POVACOAT 83.1
POVACOAT + 10% TiO0, 25 POVACOAT + 10% Talc 554
PVA 21 POVACOAT + 30% Talc 384
HPMC 5600 POVACOAT +50% Talc 19.1
EVA 2 HPMC 900
Efi:(cc-m/m?Z-s-Pa)( X 1013) Eifi:(g/mZ-24h)
4-4)RIROS I RIRFEE(PRE
a) SRR (BAL:N/mmZ) b) {hE (EASL:%)
40%RH | 50%RH | 75%RH 40%RH | 50%RH | 75%RH
POVA 45 25 20 POVA 10 50 100
HPMC 50 31 15 HPMC 15 51 32

<BAERRMH > IRF: 65um, SI5K%EME: 25mm/min, BIERE:25C

oaind]l Daido Chemical Corporation




5- 1) BEFERRRAR

TRANE VBRI E(%)

105

100

©
ot

90 |

86 |

| REE(EREBR)
POVAD—hE(Z=Rth)
| HPMCO—k g (=R )

80

75

70

*REE(ZERD)

A—T17&:10%

0

2 4 6

8 10 12 14 16

17 A % GR)
TRIALEABROREMARER

5. 71O —T 17T BENEEN

5-2)ICH\APRFAT7ER

o — Itk AR (Hz)

400

350

300 r

250

200

&:ICHLEAH—
B :EREHER

EFNEY : PAEYY

0

5 10 15
HBR (%)

70
60
50
40
30
20
10
0

ST B A —RUBREAGREGR

EERIERTICIZ10%. [CcBUVLVDT2AFJ1C315% 0 —TFT 1« 2 TR 2R,
g V1 AH—0OMENCIIS%O—FT 1 THRZEE.

oAl Daido Chemical Corporation



5. 71/ LI—T 1> THENIBEN
5-3) RIROERIEHE 5-4)2—TF 4> 7ROk ERBOLLE

1000
I '
2 100 | I EUDRAGIT® RL100
s Iz
g & B =UDRAGIT® E100
TR
oS 10 F
g B orPADRY® AMB
> 8
g8 Ml EUDRAGIT® EPO
S
E @: POVACOAT, M: Talc 10%, B POVACOAT +Talc 50%
@: Talc 30%, , X; HPMC L n L
0 | | | ' 0 200 400 600 800 1000
0 20 40 60 80 100
Relative humidity (%RH) Water vapor permeability (g water/m? day)
X RIS Dk 2 ERRER IREREOELER (T5%RH)

2N 7FMCEY. BEETFICESVWTLMHRMRERELEY. &b, 2N &50%KmML %
JmE (POVA: 209 =1:1) . BT 1 V7BAIICENTREOMHEMNRERIEL T

oaind]l Daido Chemical Corporation




5. 71O —T 17T BENEEN

5-5)2—T 17 Elhieffl( FhiE%hR )
ZEZERRE
TRILE G (ETILFEM): 50.0%
b 5 ( B E (R ): 2.5%
3L 27.3% 2—>R2—F: 11.1%
POVA Type SP($&S#I): 8.0%
RTTNABERT A0 0.5%

xRt AZ: 8 12R 200mg
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40°C75%RH

k2= (mg/Tab)
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Time (day)

== Non coating
== 10mg coating(45um)

== 6mg coating(25um)

=8—17mg coating(75um)

E21ERLE(DRC-500)

fHiAdE: 3.85kg. RE: 3.6m3/min
BRRE: 70C, HRIRE: 47C
Th214ZI7— 120L/min(0.2MPa)
KR2—>I7—: 110L/min(0.16MPa)
FODERER: 12rpm, 22— FE: 309/ min
A—T 17 RIBE: 14%

(POVA 7%, Talc 7%), (X2/—IL 25%)

25C60%RH

B2 (mg/Tab)
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6. BEHRIEN)EH

BEROBIEMNE (H/F)

Table Viscosity (mPa+s )comparison among POVA, HPC-L, HPC-SL, and PVP

Conc. (W/v%) POVA HPC-L HPC-SL  PVP(K-30)
6 7.1 82 33.5 4.0
9 21 375 83 6.0
12 63.5 975 260 8.0
18 370 12,740" 1,940" 16.0"
22.2 1,525 72,100 8,140" 26.5"

*),; estimated values by extrapolation

oaind]l Daido Chemical Corporation
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AR FTIERE, LA (ELHE/a2RX=7/3) §f{fi% & : MTR (Mixer Torque Rheometer)
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EMERROEN YT

faER=E 6%

IBU(50)/LC APAP(50)/LC ETZ(50)/LC
POVA HPC-L POVA HPC-L POVA HPC-L
lg (-) 0.66 0.69 0.66 0.65 0.64 0.64
D50 (um) 2143 350.7 23170 4130 291.2 3473
og (-) 301 323 2.67 258 1.88 203
D75/D25 (-) 476 524 398 315 229 252
% (74-500) 59.0 46.7 63.8 50.1 82.1 69.0
Cl (%) 29.6 294 213 25.6 244 233
TSV (mL/g) 1.90 1.80 1.60 1.60 1.70 1.65
40 35 30
3> | IBU(50)/LC 2 - APAP(50)/LC s | ETZ(50)/
£ 2 g2 S
.2 320 il
15 # 15
LT & 10 %
5 5 -
° AR A IS P IR I 0 S o If\“‘ I\,@ I<o° In,;o‘° ;QQ Ic>° S
ny\:\\v ‘\2,00,:‘9"10%2 3 S w" A q@ %0%0,,)%:%500000@00 & S “9 S <o°° &
AR AR CIR R
WFHE (um BT (um) ST {um)
a==mPOVA —HPC-L —rOVA ——pe e POVA e HPC-L
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Fig. Results of torque patterns and Dg, of drug formulations with Ig
a); normal torque patterns against amounts of binder in weight %
b); Dsy and normalized torque against Ig
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Hifiott LB DB (L/C Placebo) =
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Ig () lg ()

Tablet hardness (TH) atp @; 1.36, B; 1.38, A; 1.40, @; 1.42
Disintegration time (DT) atp <©; 1.36, O; 1.38, A; 1.40, O; 1.42

Fig. Tablet hardness and disintegration time at various tablet densities
(g/cm?3) according to Ig for lactose/corn starch placebo formulation
a): Binder; HPC-L 6 w/v %, b): Binder; POVACOAT 6 w/v %
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EBEQ—VRI—F % IV=b—IL R
SUMG | piacebo | 1BU ETZ APAP Placebo
(%)
POVA 6% 0 OO oA A x
POVA 12% | 0.1 o]0
0 AA AA A X
POVA 22.2% 0.1 OO @]e) oA
0.2 OO
0
Estimation

Non;OO. Slightly cloud; OA. Cloud; AA, Cloud~ sticking; A x, Sticking; x X

orind]l Daido Chemical Corporation



I ¥FEhiE POVACOAT Type MP (POVA-MP) MDEfRODYE

Appearance Good dispersion in water

Table Powder properties
Ds, (M) 125 £
TSV (mL/g) 1.80 s
Cl (%) 18.2
. . 0 5 10 15 20 25 30 35 40 45

DSO; Mean partICIe SIZze Amount of granuration binder (wt %)
TSV, Tapped specific volume Fig. Swelling characteristics of POVA-MP
CI; Compression Index Apparatus ; Mixer torque rheometer (MTR)

POVA-MP is a free flowing powder.
-POVA-MP dissolution process is composed with three steps;
Fast dispersion (photo)/Swelling (figure for torque vs. water contents) /Dissolution

pAnd]l Daido Chemical Corporation
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ODfE~ D E A
MTR&E#I; 250rpm x 3min
Ingredient MP 40
Ethenzamide (%) 30 3 Fig. fifE53#h
30 -
D-Mannitol (%) 58 =
Ceolus PH101 (%) 2 2 .
- 15 S—E
L-HPC LH21 (%) & o s PV/P (K30)
Binder (Powder)(%) = \ HPEE
lg; Binder(water) 8
0.60 §
amount & %%f\% ’\“‘:\,0) \,@:@Q f\‘?&éo %%%?)QQ %0052:“‘0 q,vo'\’g 3
FIFF (um)

Table Comparison of TH and DT

Binder POVA-MP HPC-L PVP (K-30)

TH (N) 74 74 86

DT (sec.) 15 31 46

Tableting pressure;

hydraulic press in 11 ¢ flat shape corresponding to 4.6kN in the case of usual

8 tablet

Test method of DT; JP16 (purified water, 37°C)

oandl Daido Chemical Corporation



Formulation and used two kinds of agitating granulator for experiments

Table Used formulation

for performance experiment

Two kinds of agitating wet granulator

20

Ingredient MP
Ethenzamide (%) 30
D-Mannitol (%) 58
Ceolus PH101 (%) 5
L-HPC LH21 (%) 5
POVA MP (%) 2
PL value (Wt%) 27.2
Binder amount 16.3

(water)(wt%)

MTR: VMT mode

feed 40g
250 rpm

High Shear Mixer:
vertical granulator
(POWREX VG-01)
feed; 300g

Blade: 250rpm
Chopper; 1500rpm
mixing time: 3min

pAnd]l Daido Chemical Corporation



Powder properties for POVA-MP ODT by a agitated granulator

MTR VS. VG-01

Apparatus | Feeding (g) Revolution Granulation | Amount of granulation
PP 949 number (rpm) time (min) binder
MTR 40 250 3 Ilg 0.6 (16.3wWt%)
VG-01 300 250/1500 3 lg 0.6 (16.3wt%)
i 40
Table Powder properties of granules 35 - Va0l
MTR VG-01 30 - E
Dso (M) 144 139 S 25° — MTR
< 20 -
og(-) 2.16 2.24 S 15
Cl1(%) 33.3 25.0 10 -
TSV(mL/g) 1.6 1.8 =
O I I
& A @ ) %QQ S
° 0 N rﬁ°°fb 5° %ngb q,@”

Particle size (mm)

Fig. Particle size distribution

oaind] Daido Chemical Corporation



Tableting performance of POVA-MP ODT 22

Table Tableting results for granules
obtained by a VG-1

Ave. tablet weight (mg) 200.7

Weight variation; CV (%) 0.66

Ave. TH (N) 45.2

TH variation; CV (%) 6.8

Ave. DT (sec) 19.8 Fig Photo. of lower punch and die
DT variation; CV (%) 5.8 after 1lhour tableting

Friability (%) 0.28 Lubricant; Mg stearates 0.2%

Non sticking and die friction

] Daido Chemical Corporation



OD #EIZHTHMP (%) DEE(E

n;

ETZ/Man/PH101/L-HPC/MP=30/58~59/5/5/1~2

PL{E;27.2wt%. 250rpm x3min (6;750)

at 4.6kN 8@
MP (%) lg 0.40 Ig 0.50 Ig 0.60

BRE(N) 59 59 74

2.0
BRIZEBFRI(S) 10 13 15
BRE(N) 52 59 102

1.5
BRIERFRE(s) 12 10 25
5B (N) 51 60 86

1.0
BRIERRSRE(s) 11 9 20

orind]l Daido Chemical Corporation
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Stability of POVA-MP ODT

Stability of ODT is a problem issue
in generally.

POVA-MP ODT is tolerable
for along term storage.

10

9

8 —e— 60°C75%RH

2 L — = 40°C75%RH
= 6 F —a&— 25°C60%RH
(= 4 | r 3 A

3 L

2 L

1

0

0 30 60 90 120 150 180 210

Storage (day)

Fig. stability of TH

DT (sec.)

60

50 r

40 |

30

0

oaind] Daido Chemical Corporation

Ingredient

MP

Ethenzamide (%)

30

D-Mannitol (%)

58

Ceolus PH101 (%)

L-HPC LH21 (%)

POVA MP (%)

—e— 60°C75%RH
—8— 40°C75%RH
—a— 25°C60%RH

20&7%5‘
—1

10 ¢

0 30 60 90 120 150 180

Storage (day)

Fig stability of DT

210
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CIETLA

x5, D-<w=+—J)L/PH101/L-HPC/POVA MP= 82.9/7.1/7.1/2.9

PL: 26.7wt% 1g;0.60, MTR 250 rpm x 3 min

GBI 25tk

120 50
100 0
“
80 -
= 30 &
{60 g

20
I¥40 i

20 10

0 0
20 40 6.0 80 100
{18E (KN)

—=—P TH(N) ——P DT(s)

120
100
80
60
E40
20

(N)

20

orind]l Daido Chemical Corporation

APAP (30%)
50
40
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20
M 10
0
40 60 80 100
182 (KN)

APAP TH(N) —<APAP DT(s)
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POVA MPZ /=& T D EDDFFIE

.
1) ESHHEA—T

ETZ/L/C=10/60/30(MP3% vs HPC-L3%)

50

40

30

ETZ/L/C

ETZ/L/C MP3%

——ETZ/L/C HPC-L3%

——HPC-L3%

1g;0.60

0;2700 (90rpmx30min)
0;875(50rpmx17.5min)

20 0 875(50rpm)
= MP5 HPC-L5
0 = B8R (kp) 9.6 8.3
i w’““««‘{@’c’;e”"”.,@”i@"’@ & HRLBIERY (sec) 223 595
Binder MP3% HPC-L3% ITSEAAEERIELTEHOK
] 2700 2700 875
D50 243 391.5 281.3
og 1.85 2.01 2.04
Cl(%) 28.8 25.5 24.2
TSV 1.85 1.90 1.70

oaind] Daido Chemical Corporation
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EAREDBEIEICKYBHE OO O—ILO AT REM

5 53 (%)
ITIYSK 30
D-%>=k—JL 58
+AS5XPH-101
L-HPC
POVA-MP

MTRE#I(250rpm x 10min)

Bl : TR

(at 4.6kN; 8 @ 200mgIc#EZL)

DT (s)

3000
2500
2000
1500
1000

500

0.0

orind]l Daido Chemical Corporation

TH(Kp) vs Ig

0.2 04 0.6 08

Ig (-)

DT vs g
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e DT(s)
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POVACOAT MPZ/FH ) /-# %25 DEZL DEE
]

HRRE (Ig)ZH/ABMICHLTEVNR TS ETRAGR AV MFHTES
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T
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—> —fB g A
= < — < >
5 ODfz
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0
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7. B R X EEN BRI

ETILEN ARX222(IND), HHRETLRR
{EM*~!177:POVACOAT Type MP(POVA)

ERERE IBEERAcHE(SONICA LAB), IMA (14175

#-2I1L % INDRUPOVAZFREOSIATRALUT. €0 10ICBERBHETSS
EICFLERAR

ORBEREBHICHEL . IFEITRILFX—DE R FORNIBIRILE—(B)ICEIR

BERRRICSHDHREZ
dT/dt = al/ pCpJe-ad

TimfE +:BE o BERORRME | :FiROMI(w/cm?)
p EFE Cp: ERXILZH J. FHE d:BERAFINSOIERE

POVAIGRH &R FCHl IR D] B ZR T S.

A PVA copolymer /_\ ‘
M A -

POVA only  IND/POVA SD
oaind] Daido Chemical Corporation
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IND/POVA=1/5 1500

R 14003
S 13003
= 12003
- 11.00J
s
o
A
=

IND

0 50 100 150 200

Time (min)

Fig. Dissolution profiles of IND/POVA (1/5)
(X):IND crystals, ([ 1): 1100J, (A): 1200J,
(l): 1300J, (@): 1400J, (@): 1500J

oaind] Daido Chemical Corporation

30



7. B R X EEN BRI

BEROEVICSDi
BREIRILE—: 1400J

40

35 |
30 }
25 |

20
15 }

10 L

IND Conc.(pg/mL)

0 o0 100 150 200

Time (min)

Fig. Dissolution profiles of IND /POVA
(X):IND crystals, ([ 1): IND/POVA=1/1,

(A):1/2,(A):1/3, (I):1/4, (@):1/5
oAl Daido Chemical Corporation
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Fig. DSC patterns of IND/POVA
(A):IND crystals, (B): PM (1/5), (C); 1/1
(D):1/2, (E):1/3.(F): 1/4, (G): 1/5
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7. B R X EEN BRI

SO

BAIIRILY—: 1400J

€
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= ’Eﬂ

e R
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L X
0 1 2 3 4 5 o . o 18 19 20

Time (Hr)
Fig. Dissolution profiles of IND/POVA

16wt%
20wt%
25Wt%
33wt%
S0wWt%

IND

(X):IND crystals, ((1): 1/1,(A): 1/2, (A): 1/3, (l): 1/4, (@): 1/5

oAl Daido Chemical Corporation
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IND Conc. (pg/mL)

IND Conc. (pg/mL)

=
o
T

IND Conc.(ug/mL)
S

o

01234567

Storage (week)

0 50 100 150 200
Time (min)
Fig. Dissolution profiles of IND/POVA
(A):initial, (A): 1week, (@);: Zweek,
(X): 4week, (): bweek

7. B R X EEN BRI

oaind]l Daido Chemical Corporation

Stability condition: 40C 75%RH Open
30

25 |

20 |

N
o

w
o
(

15 r

10 r

IND Conc.(ug/mL)
=N
o o

o

012345867

. Storage (week)

0 50 100 150 200

Time (min)

Fig. Dissolution profiles of IND/POVA
(A):initial, (A): 1week, (@): Zweek,
(X): week, (O): bweek
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7. B PRPEENVBRIA
(a)+cH2 T chz—cui— (b) HACO OCH;§

Drug

BERERKE
Powder Drug Development and
Industrial Pharmacy

00l Daido Chemical Corporation
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7. B R X EEN BRI

20
18 +
16
14 +
12 |
10 +

o
iy

Concentration( 1 g/ml)

N
T A e A e A A o— I I

0 50 100 150 200 250 300
Time (min)

o N o= Oy 0

Figure . Dissolution profiles of the bifendate—POVACOAT system (H, 5%
DDB-SD; €, 10% DDB-SD; A, 15% DDB-SD; @, 20% DDB-SD;[1, 30%
DDB-SD; <, 50% DDB-SD; A, 10% DDB-PM and O, DDB).

oaind] Daido Chemical Corporation



7. B R X EEN BRI

Concentration(u g/ml)

18
16
14
12
10

o N Oy OO

36

I - Tnitial
i —— 1 month
i —— 2 months
I —— 3 months
—o— 6 months
r - _
=
s S Toa—o——_ o
[oT)]
3 14 |
I =
o
5
]_2 ] | 1 ]
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Figure . Dissolution profiles of 10% DDB-SD after storage and C... at
different months as a function of time.
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