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Reveal the Truth of Powder
—From the Base to the Application—
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My main research fields are powder technology, especially solid dosage form, from basic ones to applied ones. Basic
ones are physical properties of powder and its packing, compression and computer simulation. Applied ones are prepa-
ration and evaluation of granulation, tableting, improvement of solubility of water poor-soluble drug, controlled release
tablet and fast disintegrating tablet in the oral cavity. As the chair man of the Standard Formulation Research Council, I
have obtained many variable and excellent results. Several results are shown as follow.
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Fig. 1. Packing Layer of Uniform Discs Obtained by Adhe-
sion Probability 100%

Fig. 2. Packing Layer of Two Different Size Discs Obtained
by Adhesion Probability 0%
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Fig. 3. Packing Layer Realized by Ping-pong Balls, Obtained
by Adhesion Probability 50%
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(b) P=25%

(¢} P=50%

(d) P=75% (e) P=100%

Fig. 4. Agglomerates Obtained by Adhesion Probability 0-100%
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Table 1. Samples for Surface Modifying

Samples Grade Supplier

Purification starch Hokuren

Nihon Shokuhin
Kako, Co. LTD

Lactose Pharmatose 200M DMYV International

Potato starch

Corn starch Corn starch W

Light anhydrous Nippon Aerosil,

silicic acid 200FAD Co. LTD.
Talc (1) HJ Talc ) Katsu Kouzan Kou-
Talc (2) SK-CS30 gyousyo, Co. LTD

Toho Titanium Co.
LTD

Ishihara Sangyo
Kaisya, Co. LTD

Titanium oxide (1) NAG61

Titanium oxide (2) CR-EL

Table 2. Powder Properties of Samples

Samples Dloa) Dso”) D90a) Sspb)
Potato starch 18.2 34.2 60.3 0.56
200FAD — 0.0129 — 167.02
HJ Talc 1.385 2.996 6.043 10.13
SK-CS30 0.793 1.757 3.780 17.45
NAG61 <0.1 0.170 0.330 7.76
CR-EL 0.127 0.225 0.438 6.46

a) 10%,50% or 90% diameter at cumulative distribution (um). b) Sq,:
specific surface area (m2/g). ¢) Cited from a production catalogue.

B, A7 YA FZIRX) ZHVWE.
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Fig. 5. Schematic Diagram of Apparatus (PAF-300) for Measuring Adhesive Force.
1-a: image analyzer, 1-b: computer of sensor unit, 2: control box of 3-axes movable stage, 3: joystick of 3-axe movable stage, 4: driving motor, 5-a: 3-axe mova-
ble stage, 5-b: samples, 6-a: plate spring, 6-b: contact needle, 6-c: laser unit, 6-d: laser beam, 7: optical microscope, 8: stereoscope, 9: 3CCD-video camera, 10: video

monitor.

Fig. 6. Photograph of Apparatus for Measuring Adhesive
Force by Centrifugal Separation Method
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Fig. 7. Adhesive Force Measured by Measurement System of
Adhesive Force between Fine Particles (PAF-300N)
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Fig. 8. Relationship between The Compression Pressure and
Adhesive Force
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Table 3. Powder Properties of Surface Modified Potato
Starch

Content Compressibility Angle of Angle of

of aerosil (%) repose (°) spatula (°)
0% 39.4 58 77
0.05% 9.9 34 55
0.1% 10.1 32 54
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Fig. 9. Adhesive Force Measured by Centrifugal Separation
Method
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Fig. 10. Adsorption Isotherm of Particles (25°C)
@: potato starch, B: corn starch, A: lactose.
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Fig. 11. Effect of Moisture Content on The Adhesive Force
for Potato Atarch
Each point represents mean+S.D. (n=5).

Table 4. Adhesive Force between Surface Modified Particles

Adhesive force between particles

(nN)
Sample
Non-surface Surface Surface
modified modified® modified?

Potato starch only 271£50 — —
Potato starch+200FAD — 29+1 43+12
Potato starch+NA61 — 34+5 40£2
Potato starch+CR-EL — 73+55 43+15
Potato starch + SK-CS30 — 83+£30 5615
Potato starch+HJ-Talc — 127423 90£50

a) Surface modifying method: twin shell mixer (36 rpm, 20 min).
b) Surface modifying method: agitating granulator (mixer: 300 rpm,
chopper: 20 min) .
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Fig. 12. Adhesive Force for Surface Modified Potato Starch
with Different Content of Aerosil
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Fig. 13. SEM Photographs of Surface Modified Potato Starch with Twin Shell Mixer (36 rpm, 20 min)
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Potato starch

Potato starch

Fig. 14. Surface Status of Surface Modified Potato Starch with Agitating Granulator (mixer: 300 rpm, chopper: 20 min)
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3222, H#t EFIVEH=-PLIIEY (F
SR E) ML AWK D Aerosil
200FAD (Nippon Aerosil) ; Sylysia 350 (Fuji Silysia
Chemical); Kollidon 30 (PVP K30, BASF AQG);
Polyvinyl Alcohol (PVA 500, Wako Pure Chemical
Industries Ltd.) ; Tween 80 (Wako Pure Chemical In-
dustries Ltd.). T XTOEEZEY DN fRZER;<
ZDITHEIE F T o /.
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Table 5. Formulation of Suspensions

NTD Carrier Tween 80 H,O

1

Sample ® (@  (m) (mD
NTD (pulse) 10 — — 500
Aerosil (1% Tween 80) — 10 5 500
NTD : Aecrosil=1 : 5 2 10 — 500
NTD : Sylysia=1: 5 2 10 — 500
NTD : PVP K30=1:5 2 10 — 500
NTD : PVA=1:5 2 10 — 500
NTD : Aerosil=1 : 5
(1% Tween 80) 2 10 3 300
NTD : Aecrosil=1 : 5
(3% Tween 80) 2 10 15 300
NTD : Aecrosil=1 : 5
(5% Tween 80) 2 10 25 300
NTD : Sylysia=1:5 5 10 25 500

(5% Tween 80)
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HHN5.

3-3-2. FT-IR ZR%Y M LICK 2HEFADHER
FEANEH 2% /=912 HYPULCON Tii#l L
2B EAR D BURD FT-IR A2 L ZRIEL 72
(Fig. 18). NTD, ¥HIEE&Y & 1% Tween 80 /5K

(A)
Z ©)
5
gk (D)
N P (E)
N PO, S (F)
m_
(G)
5 15 25 35 45
20 (degrees)

Fig. 16. Powder X-Ray Diffraction Patterns of NTD-Aerosil
Systems Prepared with HYPULCON
(A): original NTD, (B): NTD (pulse), (C): PM, (D): SD without
Tween 80, (E): SD (1% Tween 80), (F): SD (3% Tween 80), (G): SD (5%
Tween 80).
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e * (G)
'é’ N — : (F)
E ~— — (E)
:ué S (b)

(A)
(—'

30 60 90 120 150 180
Temperature (°C)

Fig. 17. Differential Scanning Calorimetry Curves of NTD-
Aerosil Systems Prepared with HYPULCON
(A): original NTD, (B): NTD (pulse), (C): PM, (D): SD without
Tween 80, (E): SD (1% Tween 80), (F): SD (3% Tween 80), (G): SD (5%
Tween 80).

TR L 72 ER 5 BURIZEB W T NTD 4§ D-NH-
HOMMEIRHICLHE —7 NED 5 /z. Tween
SO A DIEEIL 3% & 5% DEE, TDE—7 LR
DENT, WHEEAKTABOTT ) —)VHENT T K
L2 EMamoTz. ZTOZ ENSERSEEZE
RS % & E1Z NTD 43 T O-NH-E 3 B 2K A
BERmDT o ) —)LHE (SIOH) E/KERAL, &
TRMHEERAL TWS Z EnHEans-.

3-33. AHRABROKE  HYPULCON TiHiHl
U 7= B R 5> B OV i % Fig. 19 12787, Sylysia,
PVP & PVA X0, JBEEK M BEZHKEL S
A, EYOBRHENRDUEBINIZI ENGMO
. TNREEKT A BOENSEIEICELSD
DEEDONS.

Tween 80 /A ¥k CTi#L L 7= NTD-JE & /K 7 1 B2
SD IZBWTIE (Fig. 20) & L WintitEom Ez2xR
L, #EYOIERELIZXL DE L W@ FTIRIED R

‘1HJJ#r—’“——Hm\kjmﬂL ®)
\/—V'm o

- (D)
W (E)
—\kfﬁuf_h_ﬂv%\Jﬁﬁv (F)

(G)
| | 1
4000 3000 2000 1000 400

Wave number (cm™)

Fig. 18. FT-IR Spectra of NTD-Aerosil Systems Prepared
with HYPULCON
(A): original NTD, (B): Aerosil, (C): PM, (D): SD (1% Tween 80),
(E):SD (3% Tween 80), (F):SD (5% Tween 80), (G): Aerosil (1% Tween
80) .

Amount dissolved (ug/ml)

0 20 40 60

Time (min)

Fig. 19. Dissolution Profiles of NTD from SD Particles Pre-
pared without Tween 80 with HYPULCON
X: original NTD, +: NTD (pulse), O: NTD : PVA=1:5, [O:
NTD : PVP=1:5, A: NTD : Sylysia=1: 5, &: NTD : Aerosil=1 : 5.

I N7z, Tween 80 BFIRDIPENRKENIFT EFH NI
WiE R B NS 5 72, Tween 80 IRRIZ 5% @
La, VR 60 7% O YR EX 23.73 ug/ml % IR
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25

— [
w (=

o

Amount dissolved (ug/ml)

Time (min)

Fig. 20. Dissolution Profiles of NTD from SD Particles Pre-
pared with Tween 80 using HYPULCON
+:PM (NTD : Aerosil=1 : 5), X: NTD : Aerosil=1: 5 (1% Tween
80), A: NTD : Aerosil=1 : 5 (3% Tween 80), O: NTD : Aerosil=1: 5 (5
% Tween 80), O: NTD : Sylysia=1:5 (5% Tween 80), O0: PM (NTD :
Aerosil=1 : 5), the dissolution medium: 0.05% Tween 80 solution.

L‘mm@*@%nﬁ@ﬁMﬁﬂwght gl

M D IEEE AL & Tween 80 O R IEALHYA RN {8)
Ls'cm‘:f:&b EEZBNS.

LWL EU 5%Tween 80 I8 T EL L /= NTD-
Sylysia SD IZBE KT A BeH > T IV EHANRT, &
HOZELWEKRAALNZ, 2O EMn5, NTD
mH O SEIZIE Tween 80 721 Tl /e <, BB K
TABROBKMEE BB IEEITHEETHL Z &N
o7z,

F/zbig & U C NTD-IRE KT 1 i ERE S Y
@ Tween 80 /KiAHKH TOHEHMEZTR . EHIHK
IZ[H U & ® Tween 80 28 & £ T H HYPULCON
W OEH T ROENTNDE ZEZHSMNIT
Tz, OB EEHGEIC iwa@%ﬁm
RnBRWEEZ SN S,

Figure. 21 1279 L 512, 5% Tween 80 /KiEH T
FAMLUAEZAT L —RIVALAEBBITIBNTD
HYPULCON ZLEE &, & [F] U & D123 0 i fa fin ik
RNV S N7z,

3-34. REMRBROBER 5% Tween 80 /KiA
#K& T L 7~ HYPULCON LB 5 & Spray dry 4L
B 2R 75%, 40°C T1 5 ARMEEL TL
E‘I‘i%ﬁ%ﬁ%ﬁo 7o BR X BREHT ORE RN S BB

&, EyoJEREREIIMRFF S N (Fig. 22).

3-3-5. SEMEBE  NTD JF33HRE & &7

30

20

10

Amount dissolved (ug/ml)

()
(]

0
<
]

0 g—2—% :
0 20 40 60
Time (min)
Fig. 21. Dissolution Profiles of NTD from SD Particles Pre-

pared with the Spray Dryer
O: NTD : Aerosil=1 : 5, O: NTD : Aerosil=1 : 5 (5% Tween 80).

(D)
z ©
g
E (B)
L 1 1 1 ] (A)
5 15 25 35 45
26 (degrees)

Fig. 22. Stability of Amorphous NTD in SD Particles pre-
pared with HYPULCON and the Spray Dryer (Stored at 75
% RH and 40 °C)

HYPULCON, (A): 0day, (B): 1 month, Spray dryer, (C): 0day, (D):

1 month.

> TW2% [Fig. 23(A)]. MHEIEAGMITHBWTHELE
IREED L HE/K 7 1 BRI T DRI NTD D i 73 A
57z [Fig. 23(C)]. HYPULCON TFH L /= [
KRR TIZNTIZB N TSH NTD OFE A5
N, MR TERS>TVWDEZEN Mo T,
Tween 80 7K 9 AR DR DK & W IF ERLFREHVI
I BB EMDFED 57z,

AT L —RIA VULHEFTIE (Fig. 24) ki T3
BELTWDZENM o7z, Tween 80 ZiRML
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Fig. 23. Scanning Electron Micrographs of NTD-Aerosil Systems Prepared with HYPULCON
(A): original NTD, (B): NTD (pulse), (C): PM, (D): SD without Tween 80, (E): SD (1% Tween 80), (F): SD (3% Tween 80), (G): SD (5% Tween 80).

TWiaWigE, EYofimnassni.

3-3-6. KWEDH &Y T IVOKE % H
# L 7= (Table. 6) . HYPULCON /L ¥ § T
Tween 80 KIZW DR EMN K E W ERFREIN/NE
SBRABEMRASNTZ. AT L—RIA VUMK
HYPULCON JLE X DR M K& <, Tween
80 ZIRML THRFRENNE 2B MEMNFED 5

N>, SEMEREER TFEOEEMNS
HYPULCON fLHE i3 X 7' L — R Z VALEE 5 K
0, KFEMNEL, PEHEDENTNWS Z M50
morz.

3-4. EiE B &G 7K 7 1 i & Tween 80 #4H
REL TV BB RIS AT LK OFABL /=
R BRI, 7NV A BRI KO BKIE SR8
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Fig. 24. Scanning Electron Micrographs of NTD-Aerosil Systems Prepared with the Spray Dryer
(A): SD without Tween 80, (B): SD (5% Tween 80) .

Table 6. Particle Size of Solid Dispersion Particles

Particle size (um)
Method Sample

DIO DSO D90

NTD : Aerosil=1 : 5 3.20 4.75 6.70
NTD : Aerosil=1 : 5
(1% Tween 80)
HYPULCON | NTD : Aerosil=1: 5
(3% Tween 80)
NTD : Aerosil=1 : 5
(5% Tween 80)

2.30 3.75  5.90

1.80 3.10 4.60

1.75 2.50 4.10

NTD : Aerosil=1:5 3.20 6.20 11.60
Spray drying | NTD : Aerosil=1 : 5

(5% Tween 80) 2.60 6.00 12.80

FERBEIND & EDHITWEEART A BOBKMEE
Gr#LPE, Tween 80 O FIVE(LIEAIC K D EY DI H
HhkEINZEEZ 5N S, HYPULCON AL
MEA 7L — R IAMEE KD, RFEMNNS <,
SEIEBEN TN, NIV AR 27 A1
WRRL e, IR Z2 B L TR ENERIRE X
DEVWIRA N TEMEOUBENZGDL I ENTE
%, FIRTFOEREGDODE TERGSH TORA
NfFINTVnS,

FTOM, 177072, T T )R NKR
W),323) S OFt >, Arbidol3S 12 DWW T DO
bdhH5.

4. OFEAREREEE (EA, /D2, ®TRH#EELR
ECELOVAEE) ORR

41. FL®HIC EmEWmENIRATSEIRICON
TEATHDE, TR TVINABEL N T
WBM, B FHEEEDNE T L TV 7201 AH N
BINERHD. T, BRASBEFENWS72HDI1F
ANWIFEZOHW, JlFNHGnENVWSZET, B

Y —, I3—=2IVE, FUE0nD XS EE
HANERICHFDNDEDIT>TER. L,
FeE DY), MIEICES &0, H2WIEMEY, ¥
B M MR ETEE WS 72 2 EICRIEN S 5.

IR L SWAIEE, &R, 17 IVAL 86,
Kigl, WEIEWIIETH D, FERIN—FLNEND
LT BN, DIZEAEDBITHPNTAES L
<IBEMRL, MREEDICBENSTITH T 28
Flagiild s 2 EMTEIUL, e FRE#ABEICD
BAHITRATE, Lrs/KNRTHIRANTEN
X, 2 OEBFICALNDIEREEZDELTHIE
NI NS, UL, RN EESE I3 0 A
Bt mEEAET L ENIHKT H2MENE
RENZ2DT, 2OMBERELLDIZL TVND,

BEZITHEIERVIZONT, REKDIA<HWS
N, TOREESHMEIN, FHAED L WREAZ
AWTOENERER DR ZHAA . BT IVEY
ELTIFOHIR, 7RAVEVE, HmMFI&L
ThEIIO—2 (MCC), KEfEZEL RoFo 7
oEJLt)lo—2Z (L-HPC) ICAF7 U Vi<
R LEWRAE LU TR TMA . SHITKRE
DHREDDIZ, TV =AY XY =)L %&
A TRRE &7 72,

TORER, HWET H5H %2155 0 DRl 5
ZHOWH OICEMERF S ITENETH 2 2 EHH
SnERo Tk,

TREERIIZ & B 1T ORI %15 2 ik
1, wEF5H77EL D H ANN (Artificial Neural Net-
work) JEAVE L Tz, 3940 Z D 5iEIC X0 Ik
A EE MR (0.5 MPa LA L) 285, BEHO
K (USBLUN) EXz2HE I ENTE L.

T O, REEEIE, 042 KBS ShEOR
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TN A=)V ERWEFY S H 50, FEHIICDONWT
ke ZRE N0,

W ERA THRIL 2R 2 W54 §
REICKOHL 2R ZHWTEAIZFER L, Z
OEBEZH NS Z LXK 0 ASUIBICTIWEY 2 5
LA THEANFHMITREE RS, £z, EE
L ThHEREILO-Z22HWE ZORKRISER
Z WA S B D A TH 5 NS 120 I I AT
ThO, OENEREEOKIZ MeNRETE
5. FlEEAELBEOENEE, BERRNE
5N T ENHESINTND, ),

UL, BRI O— 230 3@ <k dEN
EVWDRENHD, EHRTREEREEA VWD &
EBIT, WMEMLA, HRFZIRMT 5 EThHAL
NO—X &AW OREE DS EZ AT, £
T AT SERs DIE MR SR ED &, IRBI LA,
WRAlORERMEZBRF Lz, lo—2i1cks
R 28 D BT D 2 1T I3 AR OB AR & F VY, BRI
T N—=AEHAWEHEEIODW TR ZIT> 2. &
HIOBIRRE, FIERE, W - 2K fTEEEOR
mEREL, 27 b—=2Z, BRIV O—-Z, FHEA
THh 5 L-HPC HEDREU S Zatd 5 & & BIT,
Z DRREEREIC O W T H R 217 7~

42, EEB

42-1. #¥ BRI o—2 (LIFPC, AR-
BOCEL MS80P, J. RETTENMAIER & SOEHNER)
Z, BROWEDOHN TEEONEE, /b5
(BAF Lac, Pharmatose 80M, DMV International),
7 Rk [LUF Gle, IHHBER], ML NDO—X
[LLF Tre, L NO—ZXP, JBILERT I BV X
W), 727 =X [LAF Gal,D-HZ 7 h—X,
FEMiSEER], Y ILE =)L [BUF Sor, D-VJLE
~—Jb, FOFEREEER], U AU ~—)L [LLF Ery,
=#ET W], YIVF =) [BLF Mal,
LESYS, ®A{bpk TEEMW], ~>=br—J)L [BLF
Man, ¥>=v &, HEF{LRTEM], F>U b—
b [BAUF Xyl, F2Uw b, BEAMLRR TEE] % H
Wiz, EFIIEYELTIZT>Y IR MR ETZ,
HFEZ 7T I 2RV REMEAIE L
TRE®E/KTr (B 7 Ta2)L [LLI'F AERO, AER-
OSIL 200FAD, HATY TOI)LER] ZH W/, &
REEL T afifglim T Z25)L [BLF SE, ¥ —
7 78— 7 SE PHARMA J-2203F, =#{t%¥7—X

W], 277U BT x> L [LUF St-Mg,
MALLINCKRODT#] Z#H Wz, AREEXIE L T
BfEL RoF 7o)l kw)lo—2Z [L-HPC
LH-21, 2L %6 2.

4-22. FHMAZE  KMEPIEE U THEREHE,
HEE, KT ERESfm, KyWERsEZHE
L.

FREERMIZAARER B XIVOREH BEE
[NTR-3000, HILFEZEM] 2R L ZEESIITX
DmEREIT o 2. Bk & LT 37°C, 900 ml
DAEEKER W, NIV O [EELEIE 100 rpm &
L, Az AN > h—Z2R iR IiciE L 20
B, SEROTRTHS > hH—0HhiciEEFELRLLD
FTICHE L 2R 2 AR & Uz,

CIE PN AR R R R 7 sk N S &2 B & L,
CHTE A2 8EA 1 S 2 R HIEE S & 1 N A I
M zHE L.

BREABRICOWTIZ LFEEF U 5 A TRK, RIZ
DWTHMii L7z, ZNTNDHEFICDOE, Ln=2
M, EE=14, Bn=0SE AR THML, S A
DFFAl D19 2 Z D §EFI DR & U 7=,

MEtFAUBE O FiE & U THRITY 7 b Artificial
Neural Network (ANN)!510 % W TEI5RM®E, H
HERE, BaeilBROEE, 271 vF T OEEIC
DWTHEL, mEUSZHRE L.

4-2-3. H*

4-2-3-1. OFERNRAAEEOFAR AL Figure
251 IRIC K DR TR Z R LUz, WEMLHA
WRAIZR< ZNTNDOUS %2428 500 212785 K
SBUED, VARASHE [VM-5, A28 4 L]
IZT42rrpm TS HREEG L. BELEMEKEZE
Rkt (O—>—2a> /)87 % — TF-MINI, 70O
1> REEMK] TTo—)L¥ 1 7 DPS, O—)LH
WK Trpm, 7 4 —4 —[E[§R5 12rpm, O —)VJE
I12MPa D&HBHTI7L—RELE. 7L =2 D
e - BR3E2 2 - AR (COMIL, QUADRO
ENGNEERING INC.) I[ZTRA 27 — %5 2388,
42 RI-FE 1601, #FHE 150 rpm DL TIT-
. BenEEROS 5 710um X0 H K Bk
F ORI 710 um DO FCHEHIFB I B2, Bo6h
FERRRLITIRE LA, #WIRF z BhERERML, V EE
EHICTS MRS LD, O—F Y —4T etk
[(7U—=>2T7 VAL 7 b HUK-12AW, %7K #4E
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V-type mixer COMIL
42rpm, Smin

Screen ; 2388, Inpera ; 1601, Speed150rpm

| Mixing |—P| Granulation '—>| Mill }

Roller compactor TF-MINI
Roll type ; DPS

» Compressing Rotary tableting machine
10rpm, ¢ =8mm

Roll ; 7rpm, Feed ; 12rpm | Mixing of AERO or SE

V-type mixer

Roll pressure ; 12MPa

42rpm, Smin

Fig. 25. Preparation Process of Tablet

FrER] 12 TlEMRE 10 rpm DG THEEL, B8
mm, & & 200 mg X1 180 mg D EEH| %15 7~.

4-2-3-2. SERIORAMEH ASEHVWELTGZ
Table 7 12/ L7z, L5 ARENMEA], WIRAFRM
BICKDZEZIRBF T SOICHWEZ. KR
O— )BT HDEIET 572012, HRETHN
WERIRFICHIRAI 2L 7=, QL5 B T A
70% H1, PC30%, FiXE 40% &L THEEOHEDE
WIZ K 28RN EEMRF L. UK CT
IR E L TE< WS N5 AKE (Lac)
ZEIRL, PC & Lac D 2 FRAMITDWTHRE, AitE
i, &K - 0k, FTEEEOREOB AN S R
HZBF L7z, W5 D Tid PC & L-HPC @ 2 &4
DEEEIGZRET D EEBIT, TNTNOHRES
&L TO¥REE ML 72

Al GRS U TR T, REEE, A
P& UTHIRRE, BRI, DRENAERR, B
REikER, ENfEMER EE RO T 7 b Ar-
tificial Neural Network (ANN) Z W CHE@El 5 %
WE LTz,

43. BRBRUER ERYOREHEITDONT
\& Table 7 DAL A K DG S N8k &, AERO,
SE ZRM U 7=58hi 0% B % Jl7E L, Table 8 iT
KUK BEENVO—-Z22L< G50 0OERYITE
NETTIRLZEANKEL, REIEDE < FT 52K #
Thol. W\IRAISE #iHRNT 5 LREMEITZ DK
BEINLENWELELS, FTERFTEEDONT Y+
MAEC. —7%, mEMLHA AERO ZifkiNd 2 2 &
THEBEAIFIEL /NS, REET%EIN,
DL ITHIENTEZ. £/2 AERO &
SE Z [EIRFRINT 5 & AERO D& & [RIZEN XIEEN
IEOREMNZHETED ENDDN DT

4-3-1. REBLBEREEKTABIMEDOKRET

AERO DIRIEIZ X > THEMENZ T 2 E%
Fig. 26 12, $EAIMMENZ\F 2 ¥ 8% Fig. 27 ITRL

Table 7. Formulation of Granules

Materials (%) A B C D
Ethenzamide 10

L-HPC 20 0-40
PC 70 30 70-0 40-0
Saccharides — 40 (Lac) 0-70  (Lac) 50
SE 04 — — 1
AERO 0.1-1.0 0.1 0.1 0.1

Table 8. Angle of Repose (°)

Granules only 55.2
+SE 2% 53.8
+AERO 0.1% 49.3
+AERO 0.1%, SE 2% 48.0

60
55
50 { { 3
45

40

Angle of repose (° )

0.0 0.5 1.0 1.5
Content of AERO (%)

Fig. 26. Effect of AERO Content on Angle of Repose

7. BEMAZIOLTN0I%DEMTHo/NE L&
0, WEZHEL THEICHESEICBIEA SN
Mmolz. iz, SlIREE, AIERERE S AERO &N
EORBIIRICASNRBN D Lo T, 20
MFHITHWT AERO HNEIZ 0.1% THHTH D
ZENGMD, DBROFEBRTIZ01%HEMT ST L&
L.

0.1% @ AERO {RIND A M K 2 GERPEN D
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N L s

0 1 ]
0 30 60 90 120 150
Compression pressure (MPa)

Tensile strength (MPa)

Fig. 27. Effect of AERO Content on Properties of Tablets

b)

50
40
30
20
10

1 1 1 1 I

o

Disintegration time (sec)

0 30 60 90 120 150
Compression pressure (MPa)

a): tensile strength, b): disintegration time. Added AERO content, 4: 0.1%, [1: 0.5%, A: 1.0%. Each point represents the mean+S.D. (n=10, 5).

20 1

1.5

Tensile strength (MPa)

0.0
0 30 60 90 120 150

Compression pressure (MPa)

(=3
~

Disintegration time (sec)

0 30 60 9 120 150

Compression pressure (MPa)

Fig. 28. Effect of AERO Addition on Properties of Tablets
a): tensile strength, b): disintegration time. {>: No addition, 4*: AERO 0.1%. Each point represents the mean+S.D. (n=10, 5).

# 7% Fig. 28 1IZ/RL7/=. AERO Zi#HRNT % &, BlE
EIT LA T A0 FERRICHT 22 BITITEAE
BNZ ENGMo T,

4-3-2. JEREL a BT X TILRMEDRKR
& WIRAFIE L TIRA TN S St-Mg IZiRind %
Z ETHEADLIE®REOT, AIERFHOELE 2k
ZTENDHD. ZZTHWTWSSEIN, > akl
ZEUKIE, BRMEHkO G2 TR
HIEMERITH D, St-Mg IZ N THEEME DK T
RREERFE DB IEDVE Z D BEWIIRAITH 203, MR
PN AR SE CII AR EERF R OB O BRI A B EET
b0, BRAOHBRIIREBERZREDEEZ SN
2. FZT, SEXDWTHZDHRMENGESY
e, RATEERF O RENE, FIREREOA EIC K
ETEEICDVWTHREFL .

SE IRIMNENFT 82 D JE N BRI KT T 8%
Fig. 29 127 L 7z. SE & O t#zIZ St-Mg & 0.5% ik
mU7. SE % 0.5-2% KM 7= & Z1213 St-Mg0.5
BRI EFRREDSWRZERZ/RL, ERMN, £

S
O 102
° L 2
5 101 @ * .
= 100 (@
o
7 MR
£ o8
=
g 97

1 1 1 1 [//
% 96 «
2 0 1 2 3 4 5 St-Mg0.5%
[a®}

SE Content (%)

Fig. 29. Effect of SE and Mg-St Content on Pressure Trans-
mission Ratio G (%)

2% LA ERIMU 725 D3O T NN SBZERNE T
TEHZENGMo. ZHUIIEIRH R ZRT SED
RINBICIREENFET DI EE2RLTVNS, —
#iC, SEEFRMOBETH ZDUSHTIXIS% LA L
DEWENGERNESN, AT 1 vF > TRED
FIEEEEDRICASNRBN D, ZUTERIBIEA
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25 = 25
£ 20 {2 8
=5 . =
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o =
5 1.5 é 15 =
g 5
@ g
Z 1 § 5 % o v g
z £
z £
S 05 & * s &
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SE content (%)

Fig. 30. Effect of SE Content on Properties of Tablets
@: tensile strength, [J: disintegration time. Compression pressure: 120
MPa. Each point represents the mean+S.D. (n=10, 5).

THoPCOENLEUEREICEI D EEZBNS.
FI8EEZ 120 MPa T—® & L7z & &2 SE i’
BENEERIPME T RIT T B % Fig. 30 IT/R L7, SE
%ME@%MKLt@on%ﬁEiﬁTﬁémﬁ
MAHSNTZ, TRV RERFE S EHL Tho
f,%mgﬂz 6 DL ETI3sRE DI TFICHEY, #i
FEEAGEIEL TWAS Z &Mook, 2O EMS
SE lZIRMEAIE T & SE®RE OKT, RERHO
BIEEE 29720, IRMREIXTE SR AVERNE
THZENEELNWEFZD.

PLEDORERE D, #IRAI SE BN I3 Al
AL, WS, FIERE A L, FIEEk o
ENBNGERZED 70T I2%RERNT S Z
ENLEFEL W ENGho T

4-3-3. BERONE (WBHEOFMA) B
PC OAH % HWALE A (AERO0.1%, SE2% RN

TIZHT 8T 60 MPa 123 W T HI3ERE 0.56 MPa,
AR 5.03 B & BAF /s iR 255 Z &M TE
2. UL LUERERBICBL TEROEIZEL, &
I PCR L-HPC 2 &) O —ZD KD BATEN
WENEKERS> TWSEZZ 5N, £ I TET
PC % — ¥ &, ﬁb@’%%%mmf@ﬁbt
W5 B). EDOEERML 256 6B el O
ﬁm&%%n,%wﬂmiﬁﬁfﬁé_&#ﬁ#o
7z,

4-3-3-1. FEFE(C K 2ERFIMEDLLE  Table 9
ORI LD, BBANCHEEZIRNT 5 & PC DA
DHDITHARTHEREBEIZEDHEIZBWTHETL
=M, FERRIIEE TS50 EEMTH5HDNH

Table 9. Properties of Tablets Contained Saccharide as Ex-
cipients

Added saccharides Tensile strength  Disintegration time

(MPa) (sec)

PC only 2.134+0.26 31.3£9.5
Lac 1.23%0.11 8.44+0.4
Glc 1.43+0.09 212.1£50.7
Tre 1.64+0.21 203.2+111.9
Gal 1.14%+0.10 7.6+£0.3
Sor 1.35+0.19 252.5£80.1
Ery 1.11%£0.06 13.7+1.4
Mal 1.35%+0.15 151.5%£61.9
Man 0.97%+0.09 8.9+£0.9
Xyl 1.21%+0.14 74.8+6.1

Compression pressure: 90 MPa. Each point represents the mean+S.D.
(n=10, 5).

45 f
40
35 f
3.0 f
25
20
15
10
0.0 o 2 ls ise i EYITRIEISIIA

00 01 02 03 04 05 06 07 08 09 10

Amount of adsorbed water (mL/g)

Relative pressure (P/P)

Fig. 31. Adsorption Isotherm of Saccharides
M: Lac, O: Glc, A: Tre, A: Gal, €: Sor, : Ery, @: Mal, O: Man,
X Xyl.
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Fig. 32. Effect of Lac and PC Content on Properties and

Taste of Tablets
@: tensile strength, O: disintegration time, X: score of sensory test.
Compression pressure: 90 MPa.
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a): tensile strength, b): disintegration time; c): score of sensory test, d): possibility of sticking in tableting.
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@ tensile strength, O: disintegration time, X: score of sensory test.
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a): tensile strength, b) : disintegration time, ¢): score of sensory test.
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180 7 Table 10. Properties of the Optimum Formulation
< 1
[a W T '
> ! Tensile strength Disintegration time (sec)
1627
2 i 10sec (MPa) in vitro in oral cavity
@ '
2 4 0.53+0.06 8.53+0.70 19.00+3.96
a, 144 ,
_g 4 Each value represents the mean+S.D. (n=10, 5, 5).
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Fig. 38. Optimum Region of Properties of Tablets

Shaded area denotes optimum region.
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