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Y. Fukumori, et al., Chem Pharm Bull 31(11) 4029-4039 (1983) A1-9
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1) #3088  Wet-grinding for Preparation of Nanosuspensions

SL
Drug Water 8 mL
PVP Sonication 2-5 min 1.4
Q& ;? Output 205 W Lo —o— SL:NPX (PVP)=1:3 (10) |
= ' ‘ —m— SL:NPX (PVP)=1:1 (10)
@ Washed out with 2 mL water =, 1 —a— SL:NIF (PVP)=1:3 (10)
© ﬁ* —o—SL:GRI (PVP)=1:3 (10) |
i . N (0.8
Zirconia beads ‘D
1 mm in diameter, 2 06
= 0.
80¢ i
s 04
I_ : I _ O 2 —6
Grinding pot (capacity 45 mL) '
0 | | | | | |
Co-grinding by 0 20 40 60 80 100 120 140
planetary ball mill Milling time (min)
(rotation speed:
156 rpm) =) Nanosuspensions

T/RFICETHRIT DICITERXE
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Microparticles (MPs) D475

NPX- NPX- NIF-MPs  GRI-

MPs H MPs L MPs

Core: Lactose (9) 40 40 40 40
Nanosuspension:  SL (9) 1.0 2.0 1.0 1.0
Drug (9) 3.0 2.0 3.0 3.0

PVP (9) 0.4 0.4 0.4 0.4

Water (mL) 120 120 120 120

Grinding time (hr) 1 1 1 1
M M6 w8 w2
84

Total yield of MPs (%) 81 84 83

Operating conditions of spouted bed coater in NSCS:

inlet air temperature, 40°C; outlet air temperature, 25-26°C; inlet air flow rate,
0.13-0.16 m3/min; spray air pressure, 0.25-0.27 MPa; spray liquid flow rate, 0.6-

0.8 mL/min.

VRSN FOBESZIHE T LICEIREFERNED
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Nanosuspension Spray-Coating System (NSCS)

NSCS is a spray-coating process of aqueous nanosuspensions onto lactose
cores (75-106 microns) by the spouted bed coater so as to fabricate microparticles
(MPs) with a layer of nano-crystalline drug-lecithin composites.

Lactose

75-106 pm

Aqueous
nanosuspension

Particle and
air flow
— Draft tube

‘ q T ‘f H%bi | Spray gun

Peristaltic pump G G G Spouted bed coater with a draft tube
(GrowMax (140), Fuji Paudal, Japan)

Nanocrystalline
drug layer

F /AR DFEETIEIFEE (TR
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NPX conc. (ug/mL)

GRI conc. (ug/mL)

Blood Concentration-Time Profiles after Oral Administration

300 12
250 |1 & NPXcrystal | 3 10 . |
200 |41 ® NPX-MPsH | £ 6 |
150 (] NPX-NS H = ; !
T (@)
Q [
L L
50 M = 2 ﬁ/
X
0 . , ‘ , o , , ‘Q\,l—é
0 100 200 300 400 0 100 200 30 400
Time (min) Time (min)

12 ¢ GRI crystal ¢ NIF crystal

19 £ I @ GRI-MPs A NIF-MPs

1.0 | (] GRI-NS 1 NIF-NS

0.8l JIt *‘\\\Q_/% O Lac-SL-GRI-PVP A Lac-SL-NIF-PVP
0.6 I Physical mixture Phaysical mixture
0.4

0.2 I

0d - SR REY RO RSN T I FREAEL

0 100 200 300 400

Time (min)
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Fig.1 Scheme of a twin-screw extruder
a. Hopper b. Barrel (second to fifth) c¢. Plate barrel d. Screw
e. Kneading paddle elements f. Die g. Motor

thE 2 — 5, MHFIHHRATEEE, 12(4), 4-10 (2003)
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Fig. 2. Powder X-ray diffraction patterns
of extrudates composed of NP and
HPMCP
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Physical mixture(1:5)
Solvent evaporate (1:5)
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Fig. 4. Plasma concentrations of NP in
beagle dogs after oral administration
of NP-HPMCP (1:5) solid dispersions

Dose: 20 mg/body, mean=S. E., (n=3)
@, Twin screw extrudate;

l, Solvent evaporate;

A, Physical mixture
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g Two-phase system

(o1l+micellar phase)
by Hofmann and Borgstrom Science, 204, 145-148 (1979)

Four-phase system
=) Dy Patten JS, Carey MC,

Bile acid Tl n]i L3720y

O Fat droplet

l in the presence of bile acids

Colipase

Lipase

Calcium=¥ only affects
Jormation of liquid

Fat crystalline shell

Calcum-+atty acid
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3.5 min {

1 in the presence of bile acidis

AVt

Calcium +Hatty acid
(lamellar liquid
crystalline phase)

1 Calcium+Hatty acid (1:2)

Fat
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l Calcum+fatty acid

Fat

Monoolein+protonated fatty acid.

(viscous i1sotropic phase)
I

x Monoolein controls the partition
-Monoolein of fatty acid.

/ Calcium +fatty acid

Fat
Monoolein+protonated fatty acid.
(viscous 1sotropic phase)

Myelin figures were formed in
the reduced water.

\El micellar bile acid solution /
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Microemulsion

Dilution

Wide range ME and FE

+ Bile salts
+ Lipase ~ [J]

Re-emulsification by bile salts

ME + MM

Hydrolysis of TG by lipase

ME, microemulsion; FE,
fine emulsion; TG, triglyc-
erides: MM, mixed mi-
celles; LFA, long-chain
fatty acids; DF, free drug;
MSFA, medium- and short-
chain  fatty acids; MG,
monoglycerides; DG, dig-
lycerides; CM, chylomi-
crons; FFPE, hrst-pass efl-
fect.

ME

QO DF MSFA
MM | Fa
Fig. 3. Postulated absorp-

tion model of peptides from
orally administered micro-
emulsion, (Reprinted with
permission fromref. 5: Rit-
sCHEL WA. Methods Find
Exp Clin Pharmacol 1991:

13: 205.)
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ME MM LFA DF MSFA
AQUEOUS BOUNDARY

® LAYER + MUCIN
O = \%DF MSFA
il e \
Pinocytosis
Shedding ¢
of enterocytes ..; gg -5:-' té'-
R AL ‘;” £
‘ 1 = MG ENTEROCYTE
ey €3 = | X :
e 2 +CoAlipase & DG + GLYCOCALIX
g 1]
\.-—-——> P
"4‘ / CM
B e e itan ]

(o]
T < LAMINA PROPRIA
Blood capillary 50 Lymph vessel e e R
000 > VASCULAR UPTAKE

(PORES + PINOCYTOSIS)

Mesenteric veins .
Thoracic duct

Ponal vein
FPE \ /

Systemic Circulation
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Important factors

[ Time after transpl.

; f
| Bile flow & bile acids
v A
[ Liver function [

[ Gastointestinal status

( Hematocrit

[ Lipoprotein content

Genetic factors

7~

Age

-

)
| Concomitant medication |

Distribution

Factors of minor or
no importance

o ( Disease )
=, Food )
—( Vehicle )

—~—( Dosage form )

Dosing strategy )

e | Sex )

\jf<( Obesity )

——(  Hemodialysis
\’\( Renal disease )
\( Circadian variation )

-

Figure 14-1. Factors with and without effect on the pharmacokinetics of
cyclosporine. (From Lindholm A. Factors influencing the pharmacokinetics of
cyclosporine in man. Ther Drug Monit. 1991,13:473, with permission.)
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Lymphatic Partition Rate of
Epitiostanol and Mepitiostane
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Table 1. Effect of vehicle on the appearance of mepitiostane in 6 h lymph following
administration of ['*C]mepitiostane.

% of dose % of dose % of absorbed
Vehicle n absorbed inlymph dose in lymph
e 3 324+442° 75418 232+440°
Water containing 10% polysorbate 80 4 859461 409458 47-5+ 54
Sesame oil 6 7484109 41-2+7-1 550442
iolein 3 754468 450+5-2 59-6+4-1
Monolein ] 689+16 264+4-6° 3824 59°
Oleic acid 3 605+74 182424> 30241-5°
Oleic acid/monolein (2:1 mol/mol) 3 61-8+55 17-6+2-5° 28:4422°

["*C]Mepitiostane was administered to the smallintestine of rats at a dose of 1-8 mg
kg~! in different vehicles (lipid vehicle: 0-2 mL kg™'). *Significantly different from
sesame oil at P <0-05 by Student's r-test. *Significantly different from sesame oil at
P <0-01 by Student’s ¢-test. Each value represents the mean +s.d. of 3-6 rats.

MUTNZYEO=N

H2CO—COR? H2CO—COR? H2COH Ih?OH H2CO—COR!
I I I I
HCO—COR2 HCOH HCO —COR2 H(|ZO —COR? HCOH
I I I I
H2CO—COR3 H2CO—COR3 , H2CO —COR3 H2COH , H2COH

STNTUEO-

7oNWT o=l R:EBFBO7ZNVFVEE, R-CO—: 7y (JSh5ReH)

E/7o0000-)
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CEY FEL Bl |E | chyiomicron

Mepitiostane or triglyceride in lymph (%)
o 3

Aqueous 0.02 0.2 0.8
suspension  Sesame oil administered (mL kg-!)

F1G. 2. Effect of vehicle volume on the distribution of mepitiostane
or triglyceride among chylomicron (darkly shaded bars), VLDL
(lightly shaded bars) and infranatant fraction (oPen bars), of 6 h
thoracic duct lymph following administration of ['‘C]mepitiostane.
*Mepitiostane, °triglyceride. Each value represents the mean of 3
rats.
A2-23



Table H11. Relationship of Lymphatic Transfer and Lipid Solubtility

Lipid solubility

Compound Partition coefficient® logP® ILPR®

Testosterone 8.2 x 10° 3.349 Portal?
EP >10* 4.358 0.4 + 0.V
KO* | —_— 5.036 6.4 0.8
MP >10* 6.060 924 + 1.9

Cholesterol >10* 9.460 - Lymph

¢ CHCIy/1/15 M phosphate buffer (pH 7.4), 24°C, mean (n = 2
® The logP value was calculated using the program CLOGP3
(Pomona College, Claremont, CO).
¢ Intrinsic lymphatic partition rate: [D,,,,,,,,,/(D.,,,,p,, + Dyroou)] %
100 (%).
4 From Ref. 9, p. 265.
¢ Sa-Androst-2-en-17-one.

/ Results cited from a previous paper (22). AD-24
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TG digestion
(endothelial cells)

Fig. 20.

f PC monolayer

apoHDL
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nascent HDL
&g  PC bilayer (52 50 k)
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W ¢—— CH
CM, VLDL LCAT
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¢ CE ﬁﬁjf apoHDL
< > @/
NV TC — Q%%

i pc HDL
cél?\ »@) (9—7 nm)
On ﬁ) CM, VLDL remnants
Oc CE = LDL
o= core =g
o= 2 (20—30nm) T I
(% @ iver celis

Ty s
4
endothelial cells

liver cells

FHE AR, EFMET. 111(8), 410-423 (1991)

Schematic Representation of Lipoprotein Catabolism in Animal Plasma
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=PG-DEX (56.4%0.35%107°10°)
K=(56.4%0.35%107%)/(56.4%0.65%107%)/(685%107°-56.4%0.35%107°)
=8.1x10?
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'!UJ‘JJ 3ER500mg
B3PI e::m1000mg

EROQNNFIaANTBI XTIV NI LESE

™

SAXIZON for LY. Injection 500mg-1000mg AREMS00mg AE LR 1000mg
ERBEEE | 22000AMX01866 92000 AMX01867
B % EREE (R EOER] OESE) ig;i fﬁfi
SR g e e 1995485 F
\ ) BB RS OMA S AL X DT 57 —/
(Mm% - iR] i o
W A % |2y EERS00me [ 42 L ERERI000 BRI HBIY SIBfERIOI R
— L R g |7 7 R g L FRALFS VAN BIAT LS R YL
W S | ereansrvansgrisrs by oA 3
555 .5me ?337mg Hydrocortisone Sodium Succinate (J AN)
(ﬁ” 7;?3) (b Foroais sy (B Foarsyy {t%#4 : Monosodium 113, 17, 21-trihydroxypregn-4-ene-3, 20-
M s R L =S T ED  CoeHuN a0
F o AT 148mg | AFtEn 296mg giz . 48251- i_j’l @
(1"‘;” oy |V VBTSSR U a BT ARS R o &E: :
13.5mg Mg W/EL
pHEREE A T | pHE %A B iy
b TR SR o = A Rk AR o e e
i WO BEILBCENE T B nEk <. BTo
BB TE» L8 OBEEBHOTETS 5,
pH 7.0—8.0
v =¥ 3
BB | oo ttd 2 1) | G At 2 5
(ORtEagy | 1777 Smbh | 1727 10nl, MR EEORER iﬁ@r&? (SRS AR S P
RiFos /=05t $d<. VIFLI—F0

[%bBE - 2hR] IZIEEAEBE TR, BEETH 2, Xtk THA
EMEEASWMEY 2 92, MBS 2 v 2) RO ICHET B,
Vg 2 BIREBIC B T 2 RE
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AAEREF 7AMXFAVIF > MEI X FILEHE

FAFI )T iR-AiEH125mg
F2AFI )T R-BhEH250mg

TESTINON DEPOT 125mg for Intramuscular Inj.
TESTINON DEPOT 250mg for Intramuscular Inj.

Br OB, EiRRF

{EFHRRR « EEEL M UM TR
T ABE-EMSOMFRACLOEHTAI

\

125mg 250mg
& T AR | 22000AMX01490000 | 22000AMX 01491000
B I 3R 20081:3J] 200846])
HY 5% B 48 1976410 H 195448 H

mA s 199349)) 4,///

(B85 CE T B IELFPRYAR]

[#2 Ak - 1% 1K) — 4
1. A b5 %
AFNEIE (ImL) B TR & &t s
@ & &
. IRy 7 A P AFO 34+ Mg
¥ AN
ARG B 125mg | 250mg
s om Tl i
2. BIHIDMEIX PR
AR |~ B i EHOMMEERTETH 5, 5T R
Pk
B

FTARNATUOYLF Y MRIATIV
(testosterone enanthate)
: 3—oxoandrost—4—en—17 B —yl heptanoate

Ca6Ha005

: 400.59
FAMATFRY IS Y FRIAT VA A~ R
DFE I L XA ]i@%jjl j;/“"ﬁ%@@@*ﬁfﬂf‘

BT, WWBWidwvd, XidbhbTricFELIIBW
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SERID AT (1) TN
mE Iy B=/T EXCES EERIIC ZLEEIC @

D% PLFZ LT *LT
(g/cm3) (um) (mg) (Ww%) (Viv%) (viv%) (VIiv%b)
E432B1 1.5* 24 1 0.45 0.468 0.68 FZE
E432B2 1.5 10 1 0.45 0.468 0.68 I
FL9E 154 35 150 68.2 684 AR 72 Fl
FoTY 1.54 19 55 25.0 25.1 36.7 HREH
HPC 1.22 47 6 2.7  3.45 50 ##EH
2ILY 2.86 20 6 2.7 147 151 2.1 FRENMEH
AT7Y)UB 110 11 1 0.45 0.639 0.652 0.93 ;EiRH
XT3
g 220 100 100
*estimated
ZL¥E¥R R (Pharmatose 200M) VB1 9—2RA—F VB2
100 S
- 80
% 60
ﬁi“l(
B 40 & THRTE: | TRTE: TIHTF
20 23.6 ym " 1.9.4 ym Z:95um
07( RN .

0O 20 40 60 80 0O 20 40 60 80 0O 20 40 60 80 0O 20 40 60 80

ALFE (um)
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20 L R FE (um): 748 | 20 //"‘ T RIFE (um): 47.4
0 | Ll 0 ||||!I|I|!I|I|
0 50 100 150 200 0 50 100 150 200
NIS50 HPC 55L SL L M H
‘B (mPa-s 20C/2% KB 2-2.9 3~5.9 6~10 150~400 1000~4000
a8 (GPCE) -40,000- —1Dﬂ.ﬂﬂiﬂ- -140,000- | -620,000- | -910,000-
WETF (40mesh)
'D;u:35-155|.lm v/ \/ ."/ \/ v,
;1f.ﬁI;_ P48l (FP, 100mesh)
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> / _
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By ,/ FRFE (um): 1.1 - || 145°C Melting
20 1 . 219°C
¢/ 1 BE (°C)
0 / % b 60 80 100 120 140 160 180 200 220
0 1020 30 40 S0 ||| EHBTOEIETHIK, HEHERIT
o — '|I'a|CI /’/" ﬁT: = ]
. 80 L A
S P
2 60 A// §
> » " il g ey
ﬂ // E CebntesrorT 64°C
B 40 i O
7 EHRFFE (um): 19.5 @
20 %
N & | sta/k=10/30mg
0 A/ % ﬁiﬂiiif,‘tfcl/min . 5 62?C i
0 10 20 30_'_ ) 40 50 40 50 60 70 80
ALF1E (Um) | & )
BB L E D ESITREINEM ? WBEZKDFETMERTSHE 7ILI7—IET S ‘
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« ARIEFIILE/KERIZ7L S (Percolation theory) « JBIRFIIXEETMICEBENIZHNHT S

FMEIER 1) EMESE—1%;2) ETHIFEE ; 3) ARIEFRRH]

[1] 28— RERE [7] MARFDHENEREEYMDIEE
[2] SO LEEYMDEEN—H [BlERZHSR

[3] FRIERIDEH/HZE [9] EfTHEMAD R

[4] EHiL [10] #TIEREDEEI A=K L
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[1] E=2— 4%
BEUMEED/INTYUX

Var(total)=Var(random) + Var(hLF%) + Var(BlF&E 7 1) + Var(fl FH 1K)

+ Var(ZEE)+ Var(lR#7) + Var(FEEE) +

HFEE=| M—X |+2.4s (SIEERZE(N))
F15{E +2.45121£98.5% M A5
(9l +2.0s(21£95.4%H A %)

(91 +3.0s(21%99.7%H A %)

\

2.4s A
15% LA
101.5% | — (5=6.25%LL )
X . b gemm
100% —T— &RRIE

98.5 % —7/

98.5% =< X =£101.5%

\

2.4s T
15%LLIN
X /
101.5 % Y- HAEEM
100%—T— RI{E
98.5% T — —
X =101.5%
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2] SVF LEEYDEEE—1E

U5 LREIRREF Y — TG
— (KOEETHI/AICE Y —I2E570,

BFHER IO FERICLEAT, PRI
1) O FEAZELIDEN =80,
EEH—MEICZLLY,

] - = s

) STED b) TERE 2)ILES Y % K[z
VR arere 07 ) 0 HER HERRICATERT 5
KT o/ N e
= ) BBICIINNZEET S,
H N H !,
D FAEER JO04R 8% A
1 mL DA 1mL QEBR fREIDE=E (mQ) 200
FIFZE (g/mL) 1.5 FIFZE (g/mL) 1.5
DFE 300 FIF#Z (nm) 100 FiFZ (um) 10 50 100 200
RE (%) |BERFH |RE (%) PLF EMERE (%) YR
1 2 0E+19 1 6.7E+12 1 1.3E+06 1.1E+04 1.3.E+03 1.7.E+02
0.1 2 0E+18 0.1 6.7E+11 0.1 1.3.E+05 1.1.E+03 1.3 E+02 1.7.E+01
0.01 2 0E+17 0.01 6.7E+10 0.01 13 E+04 11E+02 13.E+01 1.7.E+00
e .00 -
. 1o e : N
)®, . n
. “I ‘e’ ‘e o ‘o0 .
® E 50% A e ‘e ‘e o6 .
O #hn#E| 50% o0 ©0 . © . :
— DT ARX :

« YUTMNHAXERFIEE) BN —EThHNIE, FTREMMHAOH FENIRENEERIDEE
« MFENNSTELERFEMETLT, REELFAKREAY, EEH I TH S,

H— X TH5,
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ZIENHAICE DSV LEEYDE

/nzlo,ooo, - 1M
-40% -20% {RE +20% +40%

—HEDBE

4 N\ 0% 5% fmE +5%  +10%
' 0.045 1.0 ! Y
- — 0.040 1 + S-Z [/ A
2y BREHE | | ooss | R + 08 ot I 1//

Rl—0 0.030 7 A i 0'6  n=10, ooo I
PLF1E. 0.020 + 104 o \/ﬁf n=50,000 _ |
P F AR 00157 B + 0.3 > /L n=200000 |
(SLAHK) 00101 s W] o2 0z - // ~ n=1,000,000 |
N o] | EL1 IR T | G /f
0.000 L—bed el 00 17
0.9 0.95 1 1.05 1.1

60 70 80 90 100 110 120 130 140
RUERATF O (Nd) REIPOEDEFHFDOERE(-)

— &€ 200 mg, EYHFEFE (P) 1%, FIFEE: 1.5 g/lcm3

EHFE (n) 10,000 | 50,000 |200,000 | 1,000,000

EMRFE (nP) D 100 500 2.000 10,000

BEREE (nP(1-P)}2 @ |9.95 22.2 44.5 99.5

LERS RS HF1E
TENRE (D7) 0.0995 |0.0445 |0.0222 |0.00995 (P20.01, CV=0.01)
HF—EOE= 20 ug | 4 g 1 ug 0.2ug |~

TR 237 um |139 ym |87 um |51 um < 310




Eyﬁl_xzf'bé%’é%ﬁu:i%émﬁ%*ﬁ E—
FEBEDLEENZRE (CV) LIRFRAIF1F ' PP B, HTFRE.

(ZIESMITEDGETESD sy BsE AIFROR (L)
1000 ‘
1 CV=0.0625, 1.5 g/cm?3, 200 mg
A
500 i _
i e ., CV=0.02, 1.5 g/cm3, 200 mg
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H. Leuenberger, J. D. Bonny, M. Kolb, Int. J. Pharm., 115, 217-224 (1995)
H. Leuenberger, Pharm Tech Japan, 28(14), 111-117 (2012) A3-14
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Percolation threshold

Lattice type |Pc

Honeycomb |0.696
Square 0.593
Triangular 0.500

Spanning cluster (BRI ZX2—) A3-15
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FE Ty
d
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I ‘_ de | ds | gEEE | sEM|pnEs
""""""""" (um) | (um) | (VsIVL, %) (%)
o o 1000 | 100 38 31
/ﬁ*u?*&E#u?*iﬁ:n(dﬁdg)z/dgz A 1000 | 50 17 16
, 3 : 1000 | 20 6.5 63| 23
Rigtb=(n(d, +dy)*d?) (nd3/6)/(nd,*16) | | 1000 | 11 35 35| 18
_ 2 3 1000 | 6 1.9 1.9
n(d,/dst1)"/(d,/dy) 1000 | 4 1.27 1.26
_ —nddd, (d<<d,) Y 1000 | 2 063 | 063
1000 | 1 031 | 031

* Hersey J.A., Ordered Mixing: A New Concept in Powder Mixing Practice, Powder Technology, 11, 41-44 (1975) A3-26
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/ % Displacement
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2 e
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7 2 |
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% Fig. 1. Illustration of head unit of atomic force microscope. A probe
S —— silica particle was glued to the top of cantilever by epoxy resin and a
—’3!"— substrate is a filler tablet. Adhesion force was measured between
probe silica and a filler tablet.
21
Fig. 1. Measuring Cell Machida Ohta K, Fuji M, Chikazawa M, Effect of
Geometric Structure of Flow Promotion Agents on
bl BB 55 ACBE, #2EEA, jEﬁ%E- %IEEI::*J: the Flow Properties of Pharmaceutical Powder
BEFIMERDATE NAE (F18R) . EFMES, Mixture. Pharm. Res., 20(5), 805-809 (2003).

89 (11), 1539-1544 (19609). A3-27
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Fig. Dimension (mm) of Mixer and Division of Compressed Mixture Kl? bm 339 “W

Table 1. Characteristics of Lactose Powders / P4-G1% \
Powders | Mean diameter | % of particles less | Cohesive Angle of i
(um) than 10 um force @ (dyn) | repose (°) @ 0.021
P, 43 55 0.214 43
P, 36 15.3 0.022b) 58
P, 9 17 27.8 0.022b) 54
P, 19 21.1 0.214 45
) - b)
P 0.0 0.022 35 \ 19 uym 339 “W
a) Measured by the centrifugal method. b) By J Okada et al.
c) Eosine-coated. d) Micronized, e) Fraction of P, over 32 pym. / \
Table 2. Characteristics of Lactose Granules P3-G2%
Granules | Mean diameter | Adhesive force ? (dyn) | Angle of \\.\ 16
(Mm) P, P, P.| P, P, |repose(°) ~<
Gl 500-177 (339) 0.026 0.021 43 0.022
G2 9 500-177 (339) 0.016 0.012 58 LT
G3 840-500 (670) | 0.026 0.021 54 @ .016 239 umm
a) Measured by the centrifugal method. \17 m H
b) Coated with stearyl alcohol (2% w/w). H A3-28
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100 F VS LERE | (D)
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Time (min)
Fig. 4. Variation of CV with Mixing Time

and Segregation of Powder into the Lower
Half in P;—G, System

CV (%)

Plotts: mean of at least three values + SE.

Cy,: mean concentration of eosine, added into pow-
der as a tracer, in the lower half of mixture.

Cwu: mean concentration in the whole mixture.
Content of powder (fp): 10%.

Amplitude (H): 30 cm.

Weight of charged material (W): 25 g.

N:(:93; @: 150.

BHERME, BHRERE MARF KTHE SO0KXE REIE— MHREHROESICETHHE (F28H) MAis

WA R DIERIKRE. F2HEE, 101 (3), 239-246 (1981).
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JL#%1E 2. Pharm Tech Japan, 20(5), 889-895 (2004).
BIRFIDRE M BEZRMFDIUF LER
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1000+ EEEMADENHIEDIKEDH
‘E

Q

S e
r A Talg _.--—=""" ;
£ -z~ _Phenacetin
2 - _..—-—"THPC
e T Mg stearate

EELA (kg/cm?2)

D=L, FLRIIEEZHFL-FETH S,

Hanyu, Chem. Pharm. Bull., 28(2), 393 400 (1980).

2000
ATTIIEBRT R LAITRKER S 440 kg/cm? T BERT S

Tomoaki Fukuda, Yoshinobu Fukumori, Shinji Wada, Yoshinobu

~

CV (%) o
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(3), 239-246 (1981).

O

O

AL F DAL D575 EFRE

N DIFPIEREHT

RETORD s D #-

EPNEINERIADR AL ET DRLE

D55 LEE15 sec=>BRFIDES
s R -

— X"
0 5 10 _ 20
Time (min) A3-32



— Punch

L » Guide

—> Die
| Strain gauge

1000 T EEZR QMR DA ShERIE A& HR D 45

H ARG 5 (kgicm?)

-

Talc

-
-
-
-
S~
-
-
-
-

—————— Phenacetin

‘ ;—f‘ﬁ- ........ ;: ‘. ._’

————— P SR L X HPC
"::.:-r"' 0, SO Mg stearate

0 ' 0 ' 2000
EEL A (kg/cm?)

Mg-St, 7z FE2F UL 8% = FrvEDT

70
;
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Fig. Die and Punch Assembly
The die wall was lubricated with Mg-St powder.

Table. Powders exhibiting plastic flow P =1000
Material Yield Maximum Lactose
stress shear ]
(kg/cm?) stress
(kg/cm?)

KCI 3000 535

KBr 2650 455

Phenacetin 2000 360

Magnesium 440 85

stearate

Tomoaki Fukuda, Yoshinobu Fukumori, Shinji Wada, Yoshinobu Hanyu. Internal Friction of Compressed
Pharmaceutical Powders observed in Terms of the Die Wall Pressure. Chem. Pharm. Bull., 28(2), 393 400 (1980). A3-33
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E232B1 1.5* 24 1 0.45 0.468 0.68 F&
E432B2 1.5* 10 1 0.45 0.468 0.68 F
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b R o onx:'i‘;:'i;m for fast-disintegrating oral dosage forms Direct compressible

03_070805e-03/Page 1 of 10

Composition Ludiflash consists of D-mannitol, crospovidone, polyvinyl acetate and small amounts
of Povidone. Polyvinyl acetate is incorporated into the system as Kollicoat® SR 30 D,
a polyvinyl acetate dispersion stabilized with Povidone.
The used D-Mannitol fully complies to the monographs of the European Pharma-
copeia, USP/NF and Japanese Pharmacopeia.

CAS-No. D-Mannitol CAS-registry 69-65-8
Crospovidone (Kollidon® CL-SF) CAS-registry 9003-39-8
Polyvinyl acetate (Kollicoat SR 30D) CAS-registry 8003-20-7
Povidone (Kollidon 30) CAS-registry 9003-39-8

Properties As the product contains D-mannitol it can have a mild laxative effect.

The properties described in the following paragraph are considered to be typical

values.

Particle _size distribution > 0.400 mm max. 20%

(determined) < 0.200 mm max. 90%, min. 45%
< 0.063 mm max. 45%, min. 15%

Bulk density 0.40-0.52 g/mi

O4 & i i -
pH (5% in water, partially dissolved) 5.5-6.5 A3-37
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F-3XEY
_~ ¥L#& (Pharmatose 100M, 110 pm)
BRI FIER R 545 (1
] d, | dg | KTEL | EFFE | HEE
(Vs/V,) | Xt %L %E
(Um) | (um) | (VV %) | (VIV %) | (%)
110 | 24 | 102 0.68 0.7 VB1
110 | 20 80 2.1 2.6 BILY
' 110 | 19 75 36.7 49.2 ToTY
110 | 11 38 0.93 24 | Mg-ST
L "\ | 120] 10 | 34 | 068 2.0 VB2
BRLF RE LT H=n(d dy) ds 110 | 47 | 273 5.0 1.8 | &&%
R Lb=(n(d,+dg)*/d?) (nd/6)/((nd?/6) | | 110 | 20 80 5.0 6.3 | #HEH
=n(d,/ds+1)2/(d,/dg) 110 | 4.3 13 5.0 37.7 | HEHEH
B 110 | 1.7 5 50 | 100.0 | #&&Fl
\_ =nd/d; (dy<<d;) Y,

e ROWBRLEFIEE., FIRFEFRCOER?

Hersey J.A., Ordered Mixing: A New Concept in Powder Mixing Practice, Powder Technology, 11, 41-44 (1975) A3-38
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$T8EE: 35kN
* i N
WBHEBMBE (o/mL) 029 020 007 | 006 nvc-410 (I |
EHRBEE @/ml) 048 038 012 | 0.10 nmc-420 [
[EHERE (%) 39 49 45 | 39 sv-4 [
%?E\ﬁ (o ) 46 49 51 50 MCC PH-101 -
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Fig. Effect of the Thickness of Powder Bed, h, on the Distribution Q‘ FET\ j] tU‘—d—ﬂEFﬁ 0) Bgl éﬂ/
of Sy (kg/cm?) at the Upper Punch Pressure, P, of 2 kg/cm?)

Yoshinobu Fukumori, Jutaro Okada. Analysis of the Stress and Strain Distributions in the Compressed

Powder in the Limiting Equilibrium States Specified by the Mohr Criterion. Theory and Measurements of
Mechanical Properties. Chem. Pharm. Bull., 25 (7), 1610-1635 (1977).
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TEM Photograph of Core-shell Nanoparticles

The mean diameter of the particles; 260 nm
The core-to-shell weight ratio; 45:10
MAA/PEGMA molar ratio; 1:1

FT/HFEERT HEMFEIRD,
CDF/HFDBEREHZARICHEMT 21T TERICHAEINZED,
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1 sec

5 sec

Fig. Variation of the two-state structure with time

K. Ito, K. Nakamura and N. Ise, J. Am. Chem.
Soc., 110, 6955 (1988)
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Figure 10-31 The three-dimensional
structure of a bacteriorhodopsin
molecule. The polypeptide chain
crosses the lipid bilayer as seven o
helices. The location of the
chromophore and the probable
pathway taken by protons during the
light-activated pumping cycle are
shown. When activated by a photon,
the chromophore is thought to pass
an H* to the side chain of aspartic
acid 85 (pink sphere marked 85).
Subsequently, three other H* transfers
are thought to complete the cycle—
from aspartic acid 85 to the extra-
cellular space, from aspartic acid 96
" (pink sphere marked 96) to the
EXTR/S\;E&ULAR chromophore, and from the cytosol to
aspartic acid 96 (see Figure 14-36).
(Adapted from R. Henderson et al.
J. Mol. Biol. 213:899-929, 1990.)
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Molecular Biology of THE CELL,
Garland Pub. Inc, New York

REAFKEL T/ HFTHD BREBERADETDEEEDRETHS

A4-10



B e 18

‘/

// FEITI KV — L4
/’

Qv ()
o ) —© O
e
Q gg//; HmpaE /L
™ (

ST Bl LU s/Na

| |
m 2" 3

| 11 il ‘l’\‘._;
DX dny F7/Z C

&%I)FV—A . e
‘\‘ .

Fig. 13-3 EBM#HRTOLEER—2BET
CFYA b= AR DIHEBRAK
o BXEONERISZ R M EE & &l
THY), WFENRENL THEICERKLES
TW3, £5R—n#keg ReaxH) T,
a2 LNy pFNEED S HHREN, D0
I3 (BEAT > RY—LZERET) UvV—LAN
EohB, T2 FRHS b= 2K (BREX
E) Tk, DFISMERED 5% U =/ g
B Zxh, $THEHIFVY—LICAY,
(RHAZ > FVY—LERT) VY- L&
WoEhsd, ToKY1 P—2XTRYCE

- MEAFOSEEMEAIL FY—LTEIRS

hTMREFREmICX RSN, BFHAINS,
DFORICE, ThERIRICEIIT S Fv—
LASEREATINIEIIEEND HO,
JdErsEREATMEEICESZ HD S
H5, ANFREIFTEORHNTRL -,

Molecular Biology of THE CELL,
Garland Pub. Inc, New York, p.496

A DOMERB) LT /R FHED

A4-11



AR FEER I8 AR RN AL
e

R—T4h—T3R,
RATIL-LTavk,
T)—oF— )L

IR R0 553 (T

Randy Schekman,
James Rothman,
Thomas Sudhof

H#%2013.10.13

=R IEXL

RGN (1 —

\
!

[LFEY)

MWREAZA ) UHEESNDLES

[—3'(/ i DR

d) Ak

/

A2 NIHBEAD S
NEISNn. MEDHN
AV M¥EEZTIFS

A4-12



3 FT/HFEERE

27— o LY R RAIE

 PEOREC L H RS,
SV AAER - A AR EEH. KEREE.
BUKPERE AR, SR - Bk MK e &

\‘6\

Wi« 5 L

EEEEDN
HEEENE
HEEEA«<N
EEEEEN
EEEEEN
EEEEEN

—_—

ZARBLHIE S

LHT X LIRS

|/

finn, HAE, HORGMGERE
. F/EERTFORRNGEEE

FT/RFICITEHTLZHEEEZTETED A4-13




#1 BuelbeXet Sz 2 k10 fl
AR ISHEBM EEYE a7— o x)LiEE REEE - nEDEEERR
o s RN . T FBAFEEHE— | N
;q; a IREVEEL. IR e Rl CIEE =T ETTRY RILITAREES
e v s FoRTYIY B/ K&y N . DSPE-PEG/DSPE-PEG-{iik/ DSPE(JHEE) -7V
FL | b |EWEE Nk BRELF iR — L - it 4
JLESY DSPE=PEG-F5> R Txl)> H—
* ] %";%ﬁi’é*ﬁﬂ’]&?ém%ﬁ ™ SO0y 2 L — L= i — s 4)7:74)”/ alphavbeta3-7> 423 I
j - =ty 3
2| d |plEF R DR 2y T o mmes TR |Peo Bk T H—
*% | e [MERBMAAREOMILEE il £-FmE7ILIIV(BSA) |BBAXRTFREE BSALHEEHSES
Y| ¢ |(AFLAT0T REBE |yse-zns CdSe-ZnS RTFR/PEG HERE
L }:#%LL e n € n PN u=N=]
RS ERERZE (MRD, |Clariscan™ (GRERLME N </ 20 N
i?j% g Eﬂ,ﬁ?@l&ﬁ, %ﬁ'i[ﬂl n/&ﬁ E’&%'ﬂﬁﬁ) 77*9’”‘ Eﬁ'ﬂ:f/u,b\/u - 74/7
{2 h |fERamE, R 5;%7&35 CLIO 16110 Tat RTFE-FITC(HAME)  |[SRLIAERE
% i IMRIZ&ZTFRF— XM |CLIO CLIO FHRED V (FAIFEKE) SRIVI4REEES
5 i IMRI BEMERELRE T REAk T REAk PEG, ¥f8 HEHE
= THINSUHE CLIO, |CLIO, MION (Bift REsE8E | =. . Ceao
¥ | k |MRLEGEFER MION F )Tty . rSoRTxl) (TH-S-S-CLIO  |#E#HSE
WS TOET s LY IFH RYILETR Vo R EEE‘PPGWDE" 73— lmpiaa
m | @ BEXLTTY ’7[‘"7’7“5’7*’ YT ronic™ F-68 s
n |BErEmE K9)LE S/ DNA ﬁ‘l’,jj"’ﬁ’ﬁ?’?m“ PEG HERS
x5 o |REHEERNET DEMLF |TSAIFDNA BAAERRER)I—DT |12T5) > alphavbetad-7> 4T BT H—
iy (APTmu—Raf) rJys R —Zk
1 2oATFRAN)URYAFF NSV RTIYU-PEG-TH YA -
W | p [EETAEE DNA AN /A HARE
$ : : ~/ Y p=N=)
% | o |EETaE Myoobacterlum phlel |ty -2 h)y o2 MU OTIIR HAERES
#iI TTP——
T | - e ko BKER iy 2hywsz U OTIIE LA
s |t miEmE ??f;”:””""* Y \gumnzagiyvsR Dﬁsﬁféﬁs"PEG‘DspE' PEG- |pspE7 —
SHAY
= ~ , 4 pE B + O
t [EIEFAE “;";2 7;,; ﬁﬁﬁi"“ JYHRTR)YIR aLRFa—)L—F)L52™ g7 h—
u [ZAMEAFEIVIESE— ATRILIAY BEABE<RIYHIR PEGZAR—HY —LL1-ZEHE JLATA—ILTFTUh—

Fukumori, Y., Ichikawa, H. Nanopatrticles for cancer therapy and diagnosis.

Adv. Powder Technol.,

17,1—

28 (2006)

A4-14



A service of the National Library of Medicine

P u b e d and the National Institutes of Health

www.pubmed,gov
PubMed Nucleotide Protein Genome Structure OMIM

for’ Speiser p nanoparticles

[ ]14: Couvreur P, Kante B. Lenaerts V. Scailteur V. Roland M. Speiser P. Related Articles, Links

Tissue distribution of antitumor drugs associated with polyalkylcyanoacrylate
nanoparticles.

J Pharm Sci. 1980 Feb:69(2):199-202.

PMID: 7359324 [PubMed - indexed for MEDLINE]

[ ]15: Couvreur P. Kante B. Roland M. Speiser P. Related Articles, Links

Adsorption of antineoplastic drugs to polyalkylcyanoacrylate nanoparticles and their

release i calf serum.
J Pharm Sci. 1979 Dec:68(12):1521-4.
PMID: 529043 [PubMed - indexed for MEDLINE]

[ ]16: Marty JJ. Oppenheim RC. Speiser P. Related Articles, Links

Nanoparticles--a new colloidal drug delivery system.
E Pharm Acta Helv. 1978:53(1):17-23. No abstract available.
PMID: 643885 [PubMed - indexed for MEDLINE]

P TIE1978EMN DT /DDSHOAE M IRE>TLV - A4-15




Sk B B EI 1Z I $5 R T B
‘IO mm + ﬂﬁ%% BT == B
5 Fei 7 ') 2
B r U2 - 1400 HIK
1 mm B P G GRE R il SRR
500 o
‘IOO - ) %H]*ﬁ .................................... B
. ¢ N | ewmzm |
A | &0 - A iy
10 um | #@a e u o W — segzag ||
57 |zMmeE MRBAH - (=
1 um + miy . 3 L eeeel RSB0
T Foa b= T
100 nm = @ mE Mg Paprp—— W e §-=.2.5n R
SR <%Eﬁﬁféﬁy. prm A
10 nm_ g || (BLESRSISCSEE s
5+ |YVEEE 27 FIE |
" HEEEt )~ ——
e AR
0.1nm - |CCHa&E <4 L
105 C EmErat )
nm -
BHT BT SafoaR BTRER
fiEF KF H 4 F i be Bk I+ AT 2995 E—
Y 4 [ [ VA >
. MHAFRF O FEEEERFBDY AKX

...................... = 100 nm

—+ 10mm
— 1mm
—+ 100 pm
~+ 10 pm
—+ 1 pm
= 10 nm
—— 1 nm
-+ 0.1 nm
+ 107 nm

A4-16



EPR effect / BSB hypothesis / ABC phenomenon
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Fig. 10. Novel Hybrid Vector, Fusogenic Liposome, for the Delivery of Sustained Release Nanosphere
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K. Maruyama et al. | Advanced Drug Delivery Reviews 40 (1999) 89—-102 95
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Fig. 5. Pendant type immunoliposome and amphipathic PEG derivatives for preparation of pendant type immunoliposome.
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Fig. 1. Schematic representation of qdot targeting. Intravenous delivery of
gdots into specific tissues of the mouse. (Upper) Design of peptide-coated
gdots. (Lower) Qdots were coated with either peptides only or with peptides
and PEG. PEG helps the gdots maintain solubility in aqueous solvents and
minimize nonspecific binding.

Akerman ME, Chan WC, Laakkonen P, Bhatia SN, Ruoslahti E. Nanocrystal targeting in
vivo. Proc Natl Acad Sci U S A. 2002 Oct 1;99(20):12617-21. Epub 2002 Sep 16. A4-25



EAFoALiLEY

4 ; | SE&K
EAFo | P&t
| ik (54 [ F

ExF-7ES UVHEERZRRA LICERSFOBM T / FANDEEIL

IERARE, KfafEsE, RIBLEEEE T/ MTFORRENAAFT/T0/B0—~DERA, T/ 17
TV/BC—D AR, ERFE-EE, —I LI —HhR, 2003, pp. 60-69. A4-26



® kxmmms T

? Gd-DTPA-5A

% 8 Bh 7 PEA

POE unit

BKMEEDOT B —

X, 8 ATPYEF RIS IR E T/ KA O

Miyamoto M, Hirano K, Ichikawa H, Fukumori Y, Akine Y, Tokuuye K, Chem. Pharm. Bull. 47(2) 203—208 (1999).
Miyamoto M, Hirano K, Ichikawa H, Fukumori Y, Akine Y, Tokuuye K, Biol. Pharm. Bull. 22(12) 1331—1340 (1999).
Watanabe T, Ichikawa H, Fukumori Y, European Journal of Pharmaceutics and Biopharmaceutics 54 (2002) 119-124.
Ichikawa H, Watanabe T, Tokumitsu H, Fukumori Y, Current Drug Delivery, 4, 131-140 (2007) ALD7



4 FIHEEER NORIKAZ
s

E> MR i
vI%y baql A BBOVTUY

World's First Battery-Fi

ree
Endoscopic Capsule

B

ERAR RSHHO—5—a4)
e B (A.B.C)
He&LED ; : 24 5O

§ EFASURIvE—

& mhsHaq

ATT AN 7 . g
Pk o pr— [<+3£E)
— - | BRILE
Fai1—7 '; |
iR ELED s
< 23mm >

wor— AR LTIV EINESE NORIKA] AT ARE/N T2V BCCDARX T &
WG THIGE - BT a2 ho—S5., BHREEZEBHEBOIA )N ENELZNA T
XN, SMEIZERIm. EX23mOE)IVEL, EERESIEEIEZEHT 5, NEMIFEIZ3D O
ZREEIEHO—Y — I )N EHODLDICEBEL. L XHSEABICE > MRES 7 %y baAa
L EADODLED., HHROZERERICIINIIN T E2 DI > 7 #2DEL, BHEEADSODEE
AT oY —EXA 7 OEEERESDTHAINTERT B, A4-28



/ 12:6:4 Poly(EA/MMA/HEm

BERE: 26°C
KB A KL
WEME S0

™S
v /Z 6:12:8 Poly(EA/MMA/HEMA)
\/ BALIREE: 78°C

KiEBEMHE: HL
HEM B

109 nm

A 129 nm ‘
X. A Fa—T42 P Ba7—zIILST I RARF DB

10kU XS5S,000 A4-29



Thermo- and pH-sensitive Core-Shell Nanoparticles (CSNPs)
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| : |
CH | (CH,CH,0).CH,CH,
H c/ \CH : 7
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""""""""" CH,

» Volume phase transition temperature (32°C)
» Below 32°C — swell, above 32°C - shrink
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shell layer
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» pH-dependent swelling property
« pH-dependent mucoadhesion

» Proteolytic enzyme inhibitory effect
Epithelial tight junction opening
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Ethylcellulose Matrix. J. Controlled Release, 63 (1-2), 107-119 (2000).
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Fig. 24. SEM Photographs of Particles Obtained by Spray-Drying of Sintered-HAp Slurry and

Subsequent Sintering at 1050°C
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Hideki Ichikawa, Yoshinobu Fukumori. Microagglomeration of Pulverized Pharmaceutical
Powders Using the Wurster Process I. Preparation of Highly Drug-incorporated, Subsieve-sized
Core Particles for Subsequent Microencapsulation by Film-coating. Int. J. Pharm., 180, 195-210
(1999).
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Kollidon VA64 BASF /Ny KBS KB R 6:4 Poly(Vinylpyrrolodone/Vinylacetate)
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MAA: A251))LEE, MMA: A2 91) JLEEAF L, EA: THVUILEETFIL, MA: 79V JLEEAF )L, TAMCI:
trimethylammonioethylmethscrylate chloride, DAEMA: dimethylaminoethylmethacrylate, BMA: 2451 JLEE T F )L
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Cellulose-Based Coating
Materials (Solution-type)
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CH3z (IZ— CH;— (IZ—CH2 CH3 IC— CH;— 9_ CH;— CIZ— CH,T—
F:O g::O (|3=O (IZ:O (IZ:O
oH O o o 0
- C,Hs _/ \_ sz C,Hs CHj _J
fH,
N (CH,),Cl
Eudragit NE30D Poly(EA/MMA/HEMA)
( CH, H o ~H CH, Hy )
—1 CH3~ (IZ— CH;— (IZ—CHZ‘ CH; C—CH;— gl— CH;—C-CH,—T
C=0 C=0 C=0 C=0 C=0
oH O p 9 0
\ CH'?’ C2H5 _/ \ C2H5 CH3 C2H4OH—/

Chemical Structures of Typical Acrylate-Based
Coating Materials (Latex type)

Yoshinobu Fukumori, Yumiko Yamaoka, Hideki Ichikawa, Yoshikazu Takeuchi, Tomoaki Fukuda, Yoshifumi Osako. Coating of

Pharmaceutical Powders by Fluidized Bed Process. I1l. Aqueous Coating with Ethyl Acrylate-Methyl Methacrylate-2-Hydroxyethyl

Methacrylate Copolymer and the Dissolution Properties of the Products. Chem. Pharm. Bull., 36 (8), 3070-3078 (1988).
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Fukumori Y, et al., Chem. Pharm. Bull., 36 (8), 3070-3078 (1988). AH5-12
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110 mm

> Clearance 1 mm
Effective volume 111 mL

Fig. Schematic Diagram of an Elliptical-Rotor Type of High-Speed Powder Mixer

Yoshinobu Fukumori, Hideki Ichikawa, Mamoru Ueda.
Preparation of Controlled Release Microcapsules by a High-
Speed Elliptical-Rotor Type Mixer. Proceedings of the World
Congress on Particle Technology 3, No. 120, Brighton, UK, July
7-9, 1998, Institution of Chemical Engineers, Rugby CV21 3HQ,

UK.
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Polymeric Nano Powder (PNP) 0)nﬂ§~z

Latex?)
100 mL
5% dispersion

(MMA)

acrylate
\_EA)

(HEMA)

Salting-out
5 mol/L
NaCl 1.5 mL
1 min
40 mL D.W Filtration
1 min Desalination
D.W 100 mL
f,? \K?Hs /?Hs )
<‘I,—c:r-|2 c‘l,—CH2 (IB—CHZ——
c|=o cl:=o =0
& OC,Hs Y OCH,4 . OCZH,,OH)
Ethyl Methyl 2-Hydroxyethyl
methacrylate methacrylate

Homaoginizer
2 min
Freeze-drying
48 h

1) Y. Fukumori, Y. Yamaoka, H. Ichlkawa Y. Takeuchi, T. Fukuda Y. Osako. Coatlng of Pharmaceutlcal Powders by Fluidized Bed Process.
I1l. Aqueous Coatlng with Ethyl Acrylate-Methyl Methacrylate -2-Hydroxyethyl Methacrylate Copolymer and the Dissolution Properties of
the Products. Chem. Pharm. Bull., 36 (8), 3070-3078 (1988); H. Ichikawa, Y. Fukumori, Pharm. Tech. Japan, 22, 119-124 (2006); D. Liu ,
H. Ichikawa , F. Cui , Y. Fukumori, 307, 300-307 (2006) Int. J. Pharm. 2006
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Fig. Release of Diclofenac Sodium (DS) from IER-DS (104 um, DS content: 49.3%) and PNP-
coated particles in JP disintegration second fluid (pH6.8), paddle 200 rpm, 37°C

X :intact IER-DS; A: Tg50-10; l: Tg 60-10; ¢: Tg 50-20; @: Tg 60-20;

A cured Tg 50-10; [: cured Tg 60-10; <: cured Tg 50-20; O: cured Tg 60-20.

Curing; Tg+20°C

Tg50-10 Tg 60-10 Tg50-20 Tg 60-20

Coating efficiency (%) 72.9 73.7 67.1 60.5
Coating ratio (%) 23.2 23.1 40.2 37.0
Mass median diameter (um) 113 115 124 118

A5-21



6 HFDRELZOHH
WA FA—T 127 BT DERE
BE DM

e il “ =R 2
N %
la’\

EEMERE

Tar

REFREL

AS-22



1)Ennis®ETJL
Viscous coalescence

du _3 2 dX
mdt— nuadt X

u=u, [L— 1n(b/k)] )

AZ

(2)

StV: 2mUo - :810uoa
3T ua ou
(u=u, at x =h)

Str=(1+ (L) @

(4)

Ennis B. J., G. Tardos and R. Pfeffer: Powder Technol., 65, 257 (1991). AB5-23
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Yoshinobu Fukumori, Hideki Ichikawa, Kaori Jono, Yoshikazu Takeuchi, Tomoaki Fukuda. Computer
Simulation of Agglomeration in the Wurster Process, Chem. Pharm. Bull., 40, 2159-2163 (1992). A5-24




3) KBS Fa

T4 TD

A SNl

Table I. Effect of Additives on Properties of HPC Microcapsules
Additivesd) None| PEG |[NaC1 |SAC AS PS80 BC HPMC CMC-Na PG PVA Talc ALG MC
Yield of product (%) 83 83 83 84 81 86 86 84 88 84 88 86 85 85
Mass median diameter (pm)b) 88 67 67 73 75 78 79 83 83 85 87 91 95 110
Fraction larger than
75 pm (Z)C) 69 18 18 43 50 56 58 61 62 66 69 74 76 87
106 pm (%) 28 0.2 0.7 5 9 14 16 19 16 23 21 27 36 54
Yield of HPC (7) 94 94 99 97 89 92 93 91 96 83 95 - 88 94
Relative viscosity 6.7| 6.7|| 6.9 | 6.9 7.0 5.5 4.9 7.2 14.6 7.0 7.3 - 45.6 11.3
Moisture absorption (%) 3:.3| 3.6 6.4 | 41 33 3.2 3.3 3.3 38 IJ.2 k3 -~ 3.8 3.5
Tablet hardness (kg) 6.8/ 0.8| 6.2 | 4.4 4.2 3.0 5.4 4.8 6.2 6.6 6.2 6. 5.1 3.8
Droplet:
Mass median diameter (pym) 17.1| 16.4|[17.3 |17.4 17.9 16.2 16.6 16.8 17.0 17.4 19.6 - 212 25:5
Dga. 17 (pm) 25.2 || 27.5 |25.5 27.0 24.5 25.8 24.8 25.5 26.9 28.4 - 42.0 48.7
Simulation:
Dy (pm) 45.6| 50.9|/56.3 |45.0 48.0 45.2 47.7 44,0 44.7 48.3 46.6 - 68.2 71.0
K 1.50| 0.32/0.45 |0.75 0.93 1.30 1.23 1.42 0.91 1.32 1.26 - 0.64 0.80
Fraction of agglomerates 0.74| 0.281]/0.26 (0.54 0.56 0.60 0.60 0.65 0.70 0.68 0.73 - 0.83 0.91
Maximum of Ng 29 7 9 12 17 27 27 22 21 27 19 - 37 42
Droplet larger than D, (%) 0.87| 0.43(/0.55 (0.63 0.81 0.67 0.82 0.68 0.86 0.95 0.97 - 4,38 5.65

a) PEG: polyethyleneglycol 6000; NaCl: sodium chloride; SAC: saccharose; AS: Aerosol OT; PS80: polysorbate 80;

BC: benzethonium chloride; HPMC:

hydroxypropyl methyl cellulose;
propylene glycol; PVA:polyvinyl alcohol; ALG: sodium alginate; MC: methyl cellulose.

b) Theoretical (D.): 69.9 pm; particle density: 1.407 g/cm3.

c) The smallest 1imit of agglomerates was observed to be 75 pm on microscopy of each sieved fraction.

CMC-Na:

sodium carboxymethyl cellulose; PG:
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(75-90 mm): 40 g

Drug layer:
CCSS5g+tHPC2¢g

Subcoat: EC6 g

layer: HPC 12.5 g
Overcoat: EC12.5 g

Core: calcium carbonate

Thermosensitive polymer

Microcapsules Exhibiting Negatively Thermosensitive Drug Release

Dissolution temperature (“C)
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Fig. 27. Transmittance Change of HPC Dissolved in 0.9% Saline
Solution at 550 nm with Response to Stepwise Temperature Change.
Grade of HPC.: circles, L; triangles, SL; squares, SSL.
The concentration of HPC: 20% (w/v).

\_

BiR

Hideki Ichikawa, Yoshinobu Fukumori. Negatively Thermosensitive Release of Drug from Microcapsules with Hydroxypropyl
Cellulose Membranes Prepared by the Wurster Process. Chem. Pharm. Bull., 47 (8), 1102-1107 (1999).
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T. Yoshida, H. Tasaki, A. Maeda, M. Katsuma, K. Sako, T. Uchida. Salting-out taste-masking system generates

lag time with subsequent immediate release. Int. J. Pharm, 365, 81-88 (2009).
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Fig. Effect of Molar Ratio of EA-MMA on Agglomeration and
Coating Efficiency with Latices of Copoly(EA-MMA-HEMA)
Fraction of agglomerates: A. Yield: O, product; A, polymer; [J, pigment.
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Hideki Ichikawa, Kaori Jono, Hiroyuki Tokumitsu, Tomoaki Fukuda, Yoshinobu Fukumori. Coating of
Pharmaceutical Powders by Fluidized Bed Process. V. Agglomeration and Efficiency in the Coating with

Aqueous Latices of Copoly(EA-MMA-HEMA), Chem. Pharm. Bull., 41, 1132-1136 (1993). A5-29
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Fig. Cumulative Undersize Distributions of Microcapsules
Prepared with Various Coating Solutions and Dispersions

Hideki Ichikawa, Kaori Jono, Hiroyuki Tokumitsu, Tomoaki Fukuda, Yoshinobu Fukumori. Coating of Pharmaceutical Powders by Fluidized
Bed Process. V. Agglomeration and Efficiency in the Coating with Aqueous Latices of Copoly(EA-MMA-HEMA), Chem. Pharm. Bull., 41,

1132-1136 (1993). A5-30
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Hideki Ichikawa, Hiroyuki Tokumitsu, Kaori Jono, Tomoaki Fukuda, Yoshifumi Osako, Yoshinobu Fukumori. Coating of Pharmaceutical
Powders by Fluidized Bed Process. VI. Microencapsulation Using Blend and Composite Latices of Copoly(EA-MMA-HEMA). Chem.
Pharm. Bull., 42, 1308-1314 (1994). A5-31



