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H12 | 26 7 1,400 (REET) 7 3,900 129 | 46 | 28200
H13 | 19 8 1,600 (ARFET) 7 3,000 110 | 53 | 27,000
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_3_




OFKI19FEE B - BBISESE

PR204E 1 H24H

Iy

H
B

ARG S Vg

AN

iR A

L @ #r

o=
A

CELE

[ =t

o

- RBHED

FRI9EE BiE



I. BEEXZOXBROBE

Tk WHI¥ICHT 3HENRS KONAZED F17

FE | @x HpheT—v HEN BT | 8% | B8 | HEE RTHHR #R
H7 | 4290 | Bk 708 2B 2%4 - (R E 5 232 | 336" | Nol3 | 240 2300 | 773"
H8 | 430E | Jemtkrbtp Bl o#E 7o+ 2 5 144 | 255”7 | Nold | 200 2300 | 749"
H9 | #3100 | BRI & E T 6 142 | 375" || Nol5 | 254 2200 | 750”7

TR DAL & R RT — B, S

H10 | 83200 | 50 05 o b | — 6 210 | 463" | Nol6 | 256 | 2200 | 819”
H11 | 48330 | #rEkaIH o7z OBk LA 6 246 | 414”7 | Nol7 | 250 2200 | 7447
H12 | 4534000 | T TEEEICB T 2k 8 283 | 513”7 | Nol8 | 248 | 2200 | 716"
HI13 | #5350 | F /7 K TR~ OB 7 184 | 375" || No.19 | 283 2200 | 799”7
H14 | 4536101 | /4D RE R~ B 6 208 | 416” | No20 | 276 | 2200 | 792"
HI15 | 45371 | /%= F 4 ) - 72 /0y — 6 227 | 510”7 | No2l | 246 1300 | 1300”

H16 | 4538001 | F / Mk L 2 kL 0RR 2O S LT 6 160 | 450" | No22 | 211 700 | 866"

H17 | 4300 | = = % Tk F / KF oL 7 | 205 | 538" | No23 | 224 | 1000 | 1007”
H18 | #5400 Z%;7%mm@%%%5+/ﬂ%®ﬁﬂ 6 | 174 | 5327 | No24 | 252 | 1000 | 1309”

- FINR—F 4 I N Ty ad—  Fith 5 1200”
H19 | a1 | gt 7 6 | 167 | 43" | No25 | 303 | 1000 | [0

OFEMNEMETHICEET 3B EF RS DORME
F= I FIN=F 4 7 NTraY—  HmEREE A
H B 200749 H11H (k)
¥ o0 THEHREER TV
(tvyyaril) |\ & [FEHKRE HE EY
i 1 (KONAE ZEFL &)

[F KT R OB - 436k - PREEILFAlT & SERfb~DFRE ] IRERE B BAR
FEE 2 [ AN 7 I HNVEOTRME~F KRR GIRO BN INEE L% R~
ARy B OB X R
(Bv>ar2) 7 &  ERIEREKE N EX
B3 [VI— 3y T I AL BT B TFARR L SR LHERY ® O E
4 [HEE R OFEML L HE ] FHT RS - Z
(tvyar3) # &  JMNIERE EE Ex
S [ETMEA~DF KT OER L 5] MTELHASE & H E 4

6 [PLGAF R TNCEDABNT T, AX 7 7H L wEihE%s]
BRIVEAE R Y A TR REA IR ZERT oL K R AT

OMETZICEEd 2 FEXEEKONA No.25DFHIT

KONAGEDMR LA TATERIEM AR SRS N, MR S IIKONAMRER B A 2 MRk L CHREIZY - 72,
CORBEIITVT, F—0vX, TRUBIEKETOY 7 OREREE R, TREFNOHIE L Y ERHE
BIROGL (L2 —, Bigess) 240, IhEfmeE L THE1H, KONAGEE LTHRL Twab, AREFE (2007)
1IKONA No25& L CFERIMEI2H25HIZFAT S 17z,

BEG CBII2MR T, WIRIZT Y770y 2560, I—0v 370y 225 90E, TAV A TUY 7255
TRPERENTVA,

ARAEIZ1000350 = A ORI ROIIZEE, MEME, KFESICFHE LBz A Tw5,

%8B, No20LlBElZ43EE %, http//www.konaorjp TR CHET LI LN TE 5,



2 IREELZSE (TR0E3H HE)

B E K Moo @ 5 kvaTIzar k) RENGHEEREE
w OB B = un # NN e
I = R e ERKEAEHIT
n s % W EYIES Ty NS ey
mo P PR (R & 1 7 ARSI Se A R U 1 4 =
oroE F Ok (B ZB AV F—Tfget v ¥ —Fi E
s R NI SO | TC (BR) &V 1 7 AR ART F Se A s A
A LN | LR RFELERE
O - BN TONE= ¢
P 4N BRI
MMoonoB B wRvAvIzor k) HE
¥ oH sh HBY TR R S %
oL R = ALK B H I
5 =4 WoE b B ST SEEEAERN
moE R R (Fk) SLAERSRATHEEL
B =] o Il IE S TERUER L ESEHE R
HooE B A dHeRERE
H b AERE R RKEXLEHIZ
B ot M1k sHRFRE
K B B B IEHRTERESEEER
o ZEAKR INCSYNE= €53
M oH B M N2 ¢4
m O X B Witk
N S S VI N 3o SN =2 €
7 K ™ OH ELRRREEE
il % S Y NE S €
=G FE O LAERLERYHE
i E—HB LR RFHIR
R om E B WP
H & & B RN e
o IE W HRUR TR
E H EH —  KWKERE
[HE N S U flipNeEa= 8 =3
W v — TN TR S %
® £ X B B L HE 3 WALREHGR
INELES B BEEE SRR
1 S S SO 37 == € 3
KX B FH O£ SRKFHE
OB Wz UNTIEEREHEE
oA FOE ERRLAYHR
JII gy 5 WAL KFHI%
AT B OF LR IR IR
oW T BRI
HooH e NN~ €S
N B NN~ €S
P ¥ PN RN €
AR - ¥ 1 5 N 5 €
= # F VRN NG =S¢5
7 B M REAEEIR



3. FE19FEBIR - SR ER

3-1 FI19FE KONAE (BKR&ELUVEEELTEI0HM)

No.| K % 7 B ¥ % 0 £ =B

Ll o oo RALREZ TR | AH 7 I AN —OkEEE TEIGHIZET 5
S| BT (TR R

O=EIEH

XA/ rIAM) —OERETZNCRAICEYT 205

BHESCR KL, 1972 IR TFETELDE, i N7 <0 mokh B R SAl R R & oW e 2 4
H# L7275, 198MEDHALKFENORBE R IL, B THEIAT L2 A7 /7 I X M) — O L ISH O
FERREMBAIZER L C0h, 204 1E, RERZLICATRIET T, EELQSEERWE T TOILVEFH
IZh7zoTnb, %< OREBIIZERREZ TEICHIZENE B L, £ OREEMEDO 25 7 7 3Ih v
(MC) &R, FrLWEBUIE 70w A2 E L TWb, ZOFHIE, KL TRD 321251615,

1) s & 2 BEAHBOGIC & 2 BEREVER KW A

2) W & B EERALD D\ VIT B SUSER & ZF OB E R LFR - YRR X 2 A% 55

B - I

3) DEMY 3 ab—>arya2RfHLBIEEE 2D 7 75 I W VEIROREILIERIESRFOPE

1) OWFZETIE, BREEMHEAETRILY DO A5 7 7 2 H v (MC) HEHAHRTION &£ DAL~ O #E
FEEEITCEDOMC F— ¥ ¥ 712 X BlEE S 7 E O D %o

2) OWIFRTIX, KRR A 7 7 v THEOBEEIAL L £ OROBKIC X 2 FiEM omEe, =k
FRRBEEICE PO DO LT A 7 )V OZEFTRERIIEOIREN I H 5 . FF IR OWETlE, NEDO7'H Y =
7 b CPRL9 ~114EEE) ICERINES I, BRE BT 7208, ZOREIFHIE S, FRIVEERZEM S0
HEZHEHL TS, Wi L 2WEOREEEZL (BERALE) LZDHRDKD D ITEREIZ L 21L
SR X 2 AR - O 7 u b RIRERFE TR, T3 L L, BERE T L EETOBND S,
F72, MCEMISZFHELZZBIE LT, LAY A+ EORBRE L BEERT7IVA Y &2 S/ REER
S DAL T O 2 DIREZER, PVCR Eonu s v &R DCa0% & DM E 12 X % ik
F - Bioar AALBOG & RBELERC X 28R O A I E L OBFZE 2 &, MCREF RS & 2 DR O .7
(L2210 - WBRAGALEE & DA G DRI X 28 L WEFLE 70 2 2 /K L 724 OMEDRDH 5,

3) OZETIE, BECMCILE 70+ 2Rk x Bg L, s (MCHRIGHE) WA EE) %
DEMY R 2 b—¥ 3 YEIZ X o TR 2 2 HEAE L, SR ES) = 4L F—2SMCRIRIZ 0 L TEE
BEFZTHAHI R RML, WA ERMEORERA T — VT v THEEARELINENH Y, BET 5
TSR EHREREL T b,

WRESCHRICE, N E TOWRER & WIEERIE, SEBEE L LTHIBL L, ZO/UKONAEIZ#EITN
725




3-2 ERIVEE ORI LHEOREREE (24 #%HI1505H)
No. K & P B SURI Y LEDRZR
550 [EREBEEICBIT5 204 FREEHS & FEE2
1| K B K 17 | By stes (3d%) | OHGHA ] (The 5th Int. Conf INTERGACES AGAINST
POLLUTION 2008)
et e | 2 A T O Y R ORI £ T 3 v & RS
2 * B B A %(ﬁié%é%&%iﬁ % (2" International Symposium on SiALONs and
TR (HMEE%) Non-Oxides)
3-3 FRIOEE MEBIK (26% #5%82,4905 M)
No. K & PR )= R F - <
T GRS Tk A ‘ \ .
Voo om | CEEERSIRLSEERN e lan T - B B )y PR ORI
TR (%)
g 2HAsE IANR] 2 AT
2| om o 7 | APONEEERERR | o) 5o b p R O L S
(e )
HOL RS ST R | R
3 %_i (i Eﬁ % %ﬁﬁ%ﬁfé%ﬁﬂﬁ%%’f%ﬁ% ﬁg%{tl\h CO Mn Sl’l)< 57544 Iiﬂ:/‘lj(ua I,u;»III j‘z@ﬁ“ lﬁft
iR > 5 — %) | C
o i JUN RS R F B R 50 5E . _ N
7L BH PR = AR a2 — : : BIEL & EE IR
4 7L i R () F KT BBEI—T 4 VT AT MORIEL L FERIGH
| BIRREREAE | R
5 VN T AR () IERIER S A F M v+ 2 RO HE & 35T
JUNREEREFBE T 98
6 E WH & T | AW A7 A8 | ~4 7 a&ERERNHEESO SR LICE T 25
(Bh¥0
o | RBORFERFBETIAMIIE | oy am g e . . "
7 JI O #F BT 220 (B30 TSI O R A T Bl O i EHEE X 7 = X 2 OfiFd
5 KIREE RKFHEFHH A cosm o . Sp— e T S
8 I 5 B (209 RIT A4 TWT 87 4 MRTFHREE ¥ 27 B ER
JUNKFE R EH T
9 A H i W | FEEEDEETSER | B8R Bt ~T7 ogsil ) o
(fedz)
W T ERFERERERE
10| 46 A& = F | HTEWERERSA] | Fe-PtF /W T- oWt & REARERC X 2 RmRyHE
YW (EBID)
[ rE T2 SE R P s
11| 7/~ B & W | BuEdEEr s oy — | RN T E R BRI R 0 5

(R FEdE#%)




RBCR A FESERL - IE 2T

12| E - BEEEME T/ K T OO B BRI 00 5
(54%)
SRS T R
13 K B B 2 | AT TOvABEE | EELEDAE LR OB T 7 1 %%
o8 (B0
lm wp | EEERSSKTWE | RTRE S R & 2 RN+ 5 3
ol RR %) 7 2D BI%
R TR T
15| & 0O B | FEHRALE TEE R | A% V2 LIMaPOAD & T B S 0l
(He22)
| mmebem | r e
16| W OB OB F | B E IS AT 2 IET ) % v ) 7 O
} (B M2 T 2 R B e R
1T W B | Lan e | 77738 5 R ORSRAE
B A A b T %
18| W | BN O A TS | BHETERE b A 5 o H R L T OB A
(Bh%0)
o A
19| oM | BEAETTENE B | SIUEL ) 3 BT ORI & SR M 5 B
%)
| BRI AT U o
20 W o0 B | g e F B A T L 7 Ma & B o) 4 2 b
R TR T o e e
2| Wom R & | s 2o | L7 DR AR ROy R
M (3% e
v o | FAERKETERWE | . e
22 | BB ®H OZ 2T 2R (B2 TEHETT DY A F I 7 AN X ARESEER R F 045 B 8k
EERETSRRNIE | R ‘
23 | Ferry Iskandar m%vifiaﬁwwb SEFIE S AT A IO A — T AREERME T O & %
BT 3R T A
o | B O F A | ACERE S T MRS | B TR T2 AR 5 SIUE R O B A
(3T
ys | w g o g | BEHEEKEWET | ACHRAEC L B R AR O
w o 2% (W) ¥5 3y s ADAE
= Bl 0 i T LT S
o6 | g om  wp | SVENTRSRLSEWMIE | ek gon 7 SR B SR

FHMEZE T8I (B30




3-4 FHI9FE HAHEBIK (1% #HEHR5005MH)
No.| K 4% AR B B 7 — ¥
L% BB A | Rk (3R HCALRS 1 1) % TR
3-5 FHI9FE FVAHTHERRHE (3% #HHEI505M)
No.| K 4% R x5 - <
o [T R | e 1 o
LIl % # | e ) SRR (S X % DDSJHBORL T30 o BEAE AL
o RACKZESTEIARER | o e S
20| Y32 b= VDL B RERS L B ORI
INEYS TN
3| M8 b W BHEALEY AT ANE | BEEIRIKA S OWRETE O AIN & Z OIS
()
3-6 FIRI9EE WREBHROLOOBIM (10% #EE00HM)
No.| K 4 R wrF - <
4015 JB K 5K A B AT
U fi BOH | R RS TR (R0 BRI R S TERE OB
L)
USRS KA B T2 B 5
2 | & T O B | BMEETEWE (MR MRS HROMBEER LR S a
R 2 )
UNCINE R
3 | WIDIYASTUTI |BHEALE:S AT ABHL | BRI X 2 SOk 2 OB HE 0 S28R00 35 X OB i AT
(LA 2 4)
INCIS: NI
4| ¥ S| BEALE Y AT AHE | HOHERIC & 2 BIRRE (LI OB T O 4k
(W IR 2 45)
LR R A BE TR 5
5| M B OM |[RHEY AT ATREEM |ALA— K Y F S F 2 — TREMRORR
(L A4
B LR K2 B 8 27
6 | w B & R FERMERS TEYR |(W/OTA s I a O £ X EZEEOHE
(ML o AR 24E)
LR R B T
TP B i | REEREANET - W | AR — K Y R O

FREI (LR ERAE24E)




[l AR SR A B T4
8 | o E o\ ZERM IS LY (Bt | A BAE MUY A Ak ORI ERIZ S 5 e
TRIREE 1 48)

IR REER S BE LA 78
9 | F W | R EALSE Y AT LB | BREETERORL T 2 W 7SR E MR O BIRR O AL
(AR 1 4F)

FUHIRER B A B T
FHFYE BT A H Y (1
TRRMIERE 2 4F)

N T AN A NRIERACY) % BV 72 R R T R 35 5 BiE R o B
%

RE
o
i

10 | 4




4. MARRERS BE)

4-1 MRBIERBRHE BE) B X

No. | % & % 7K x> — v =
PP WALKF LIRS | FEBRE I 2L — 33 VOREICIAEEI LD
04124 Jm M K A %9 (F) Ak 15
| e R | BT 758 4 bR T v LT
05101 Jil T ¥ YL 5 — (509 | BN AR 22
| Uk T | BREE TGN AFE L) v AT R0
05103 & 7 B W | i T Gesg) | 3 moTRAEREN 30
LT A B T . \
et R . . R 3 . 77 L)
05104 Mz G | AN (g | T ORIERCWROSTETRI RIS )
%) e
] | OB T <
05106 % I # = oty — (fEEE) FT/RTERCIESREE L T I v 7 ADRE 39
RSB AR | BB E S R T U A2 T /i
05107 % W 5L #h (W) T 46
2L Ll 2L A
05108| M B2 oz | SPNFRERLENE | s e T o f e 51
B (lEse)
B KEREE TSNS | ) "
05100 & 3 W | AL A7 Aty | DBERMBRINA S OR T P RRENRO |
N Bl
(@3)’(5&)
T . o s
511 M & | BEeR s Ty | O A7 BEYN Y A SAOT /IR o,
i DU
(H9)
§ SRR TR | o o
= ) R v = 3
05112| 1 &K = BUL2E T 220 (1 5 R F RO I 2L — 3 v OFEH 67
B RO T RS AR | 5 SRR S — bSO BRI & i
US| TR 2| e i) | Bt &
L B RFTEESHMRI TS | R - EHENA AT UTIVORAS ) Tuty v
5 :
05119| {fo A B (B > 77
TR Bt S T
05120 TT B B R | EEHEEEI A LE—EIT | AR OB (RS 2 B oflE | 82
30 (B )
2 Bl B0 T 2L e
05122 A W g % | FERTFRFRLENR | om0 k0 Lo i mak o L SHRE | 89

Bt (HEHIZ)




05123] F R 8 | SO AT R | KOISHRD b ORI B M T OB | 06
| MR R | R T EE T & B R P A
7 =
05127 W Il F = #32) DDSOE% 101
. SRR (| . ) .
oo04| & g | BB PG £ B L1-FePr / BTORE] | 100
\ KBRS REREE T | W04 FOEKRE~OMN A 7 =X 50
+
06105 ¥ AT ' L | pper (s ] 14
AR B SR -
06111 B o 1 | SRR | R IR k5 2 R A R TS 118
TR (S9)
| b T | IR FUR L7 BT A 2 ik
6L I M e ) D =
4-2 WMEEBTRO-HDOBIEEREE BIE) B X
No.| % £ = 7R xR — v =
MR | o
06501 T i A S | JeR AL (Mt f@fﬁﬁﬁ%“ﬁﬁf@ﬂ%@ﬂ@/‘lv 127
B 2 45)
AR AR
06502 W H Wl B | BRRR (M-EMIEERE2 | HUMRIELS X 2B o A1 120
4)
.
oot W BB N | Aesy E;@mﬁ%%aﬁbtwﬁ®ﬁﬁktTﬂ4x .
% (Mhgmam e | °
NS T
N | BRREAERACE | AR {7y RS J BRI
06505 # B MW oo (etpmme | Eam 134
2 4F)
) BEKERFB LI | o o
06506 70)723} FHEALSE S A 7 DB f’“ﬂjﬁ%m’ﬁj\”‘”&k/‘ll/ 77 136
(Ht- el 3 4F)
T
06507 M BE HE 1 | ZERMEMEES THT | AEERNDDSEM T OB EOMI W | 138
(H4- el 2 3 46)
KRR | e
ososl E m s | e L | R Dbl S AR A EO% ||

WIRRAE 2 4F)

BYIEAT




Al AR AR e T At

06509 #r £ A T | R LEEbSER (it | BRILEEER - W T OVEE & LM A OIS 142
HUIRRAE 2 4F)
] IR KB B A E =+
06510 H H Kk 4 | BF2ER (BLeimEAE 2 | NIMCM-414hoNifE s L RS 14+ OIREEMRAT 144
iF)
U7 g4 b5 LY MWNEyNE R )
06513 o B VAT ASHEEER (B | EDAAL v SRR LR L EE A0SR | 146
AR 1 4F)
4-3 ORI LEOREEDRERE B X
No. W s & Fit B ORI LEDLT =
s sn s | E10ESOFCHEEE Y > H Y % 4 (SOFC-X) 10th
06001| vL I ¥ — Efﬁﬁj{ik%&j:%ﬁﬁn International Symposium on SolidOxide Fuel 149
B (%) C
ells
F2mY A 7 uy ROREEIER YT I v 7 A
07001 k B B A | MEENRFEUREEIR) | EBES#E (2" International Symposium on 150

SiALONs and Non-Oxides)




EERE T2 —Tar O Il ABEEINVO R EL

Optimization of stirred mills by a fusion of experiment
and computer simulation

W % & RS TwEREER B OF o M M W Junva Kano

The DEM (Discrete Element Method) technique for simulating the grinding media motion in a

wet stirred mill has been developed. Additional parameters related to the flow of slurry inside a

grinding chamber have been introduced to the standard DEM code. The grinding beads motion

was simulated and compared with real motion recorded with a video camera. From the beads

motion the specific impact energy of the beads was calculated and compared with the grinding

rate constant of a gibbsite powder sample obtained experimentally. It was shown that the

correlation between experimental and simulated data makes possible to predict the grinding

performance of the mill for given conditions on the base of the computer simulation.
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Beads motion in wet condition (dz=2 mm, N=1200 rpm).
a and c-real motion, b and d-simulation.
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Velocity of the beads in wet conditions observed from the bottom view (dz=2 mm).
a- ront view, b-bottom view.
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Preparation of polymeric microspheres coated with bone-like nanoapatite

-~

#Eyz JIl M B — Masakazu Kawashita

Bioactive polymeric microspheres can be produced by coating with a calcium silicate solution

and the subsequent soaking in a simulated body fluid (SBF). Such combination should allow for the

development of bioactive microspheres for several applications in the medical field including tissue

engineering. Four types of polymeric microspheres with different sizes were used: (i) ethylene-

vinyl alcohol co-polymer (20-30 um), (ii) polyamide 12 with 10% of hematite (100mm), (iii)

polyamide 12 (10-30 xm) and (iv) polyamide 12 (300 xm). These microspheres were soaked in a

calcium silicate solution at 36.50C for different periods of time under several conditions. Afterwards,

they were dried in air at 60 and 1000C for 24 hrs. Then, the samples were soaked in SBF for 1, 3

and 7 days. Fourier transformed infrared spectroscopy, thin-film X-ray diffraction, and scanning

electron microscopy showed that after the calcium silicate treatment and the subsequent soaking

in SBF, the microspheres successfully formed a apatite layer on their surfaces in SBF within 7

ICHEL, Shze FOFEEIZIFE L IR 4~

~N
M R &FH  HCRHEEHE R v Y —
days due to the formation of silanol (Si-OH) groups effective for apatite formation.
HRE

RIENBELT 85 A Mg a8 L7850 ek
X, Ny 77y =2 2524 (DDS) 2Bl A
YIRS R CIEATRZE YA Y DT 1 T —
HELLTEDOTHERATHS, LL, &HFRUh
EROFRIG— 2 BEUT 8% 4 N 2 & &5 T4k
&, EASERD S, RS TO R, —,
IKERT 735 A N DIAD L 7 BERIRKF2BEICHRE S N
TWBHY, ZOHEPRRRKEWZD, HAEPRES
Nbo Tz, KEET 755 4 b OB S L EAE P
DTITALMDENS EHFETRRZZOT, L) EEHE
FPEICEN - R 2 AT M/ NERDSRo 5 Tw b,
Z 2T, KWL, fEe OB TiUNROERIZ AV
Ay —1 (CS CaO-Si0,) D7 Vg % ¥ —

TR A5 B HUATE (SBF) ICEET A I LD,
FKIENZF /A XOFEUT /85 4 b2 — I &
N7oEa TNk Z AT 2t HINE 5,

RFRROBE

1. ¥8

KEET 8% A4 M, BREOEEESTHY Y,
LIE LIZBIBEM R B EEME L LTHWS L TW
5o FOBENTERBRIE ) & TR Rk R &
DOBEWIIT LY, KEET S5 4 M, S OBER,
Beac IR THWSNTE 2. F72, BET/8 4 b
L ORI & SR 2 L RRE I EET o)



Hosokawa Powder Technology Foundation

T TN TR OND 2 A 2 MR ETRIRIIZALE -
TWAIENHLER -7, Dotz 20
BN (EEM R E L C oW LB X 04
FHED 20, Feilt Tl&, KEET /785 4 b 7215 TH <,
INAFHGAE ZNUVBANY TLGEEE WS
VEEHINY T AFRE T Iy AR R SRR AT A
NS AR RE S ro T E 727,

BIEESHICBWTIE, S50 VEEA LY T A
RT3y RN, #BE, BIRHDLIEL s kL
LTHWwONREY, Bkt T 3 v 2 kT, B
RO B RIBHIHEATE D LW FEEET 575,
BHRBOBENIEE 5 X 0 LRI TOEATRALA S Dk
Bise, HEBLZRED B RIERAL D ERIEH OARFE & v
SMEELH B T NV ETIE, HHEE
ROBRIBEA~OFTEDPHETH 5 &\ ) BEEA D
2V, INSOMBEEERNT I, BEEERL
DO, FORTOERBEH OB E L EBT LH727%
M e RS HESD 5,

—7, BEOTHUNERE, PIASAK, AEEEYE,
PUEWE, MEASEOMMEE L Cie R EESECH
WHENRTWAY, 512, BBEOSE TES TN
Ba Hwiug, FESvNERIZ BRI E AT BE 2 AR AR
RRFT AL TERTH A LM EN DY, $72 W
R % LB S TR, SCTREYS O TCICE
% EFEBA L DT, ARNEEEO DS A DIRBER LA
THhbEHHENDL, 20X RFH Mk EZE
T AL, BUNERO R % 824 2 BRI X 0 154
FTELERD D, S5\, EEF L B EER R
DBERAEEDLETH D, b LEa T iheko i
TR A METI— M5 ENTENL, FHh
RIXFEEERLOD, EHOHKELY bHERT L
mEshs,

INFETIE, BAaFREICERSINZYT /-
(Si-OH) #:A4%, b FOERIE &L IZIZHE L WERK A+ >
MR AT AEAMETE (SBF) H1TT /8% 4 F O
BEFHET S EDEICHS IR o TV AR, £
Tz, Y5y T MBS, ANV AT i —
k (CS; CaO-Si0,) HWME L7z F L -7

Va—)VikEAR (EVOH) #SBFICRET A&, %
DORENZBEDT XF A4 MEPlEsensd 2 L6
MERSTWAS UL, ARG 5T
HKELDHIZIIE > TRV, 2 TARIFETIE, B
FHUNER % CSIIZIRE L, S HICZNESBFICE
EHTHHECLD, BREEZRLOD, HEHOHEIE
% PR T RIS N R R 155 & & B AT,

2. KBT*E

21 S9FRUIER

RKWFFETIE, UToL) %, Bihos/hErHET5
MEEO RS TR E FW 72,

(DK FED20~30umDTF L -7 a— ik

FAEBUNR (EVOH)

)R E100mm D, ~< % 4 b (Fe,0,) %#10%% &

A1) 7 I FI2BURER (Fe,0,-PA100)

() HFEI0~30umD KR Y 7 3 F12f/hEk (PA10-30)
(4)REFE300 u mD A 7 3 F12fNEk (PA300)
22 HANTILIIr—b (CS) BRNE

FhITFFT YT (TEOS: Si(CT,Hy),), Bl
K (H,0), =% /—) (C,H,OH), 1.0 M- (HC)
BIXOEAL Vv A (CaCly) % KiEH Tl MR
AL, CSIEMEERL 72, CSHEMIE, RI1IDRT X
IR 2HEHDOENILDD D E/ER L 72,

FAF 1Tl 210H % O &5 Tk %365C O
CS-1 I 34312001 8 O 3K B C 2 eI L, &t
ICiE, 168HFHIRTICIEE L T\ 72CS-212 85 1%
INERZ 531202 SO — 7 OB T 5 4 IRE L 7.
FO%, REEAHBL, 603 L N100T T4 1
87,

23 BPUAR (SBF) A"MDEE

22T SN M/NERE & N DR & 1FITE L Wi
HeA 4 i (Na® 1420, K50, Ca™ 25, Mg™ 15, CI
1478, HCO; 4.2, HPO, 10, SO, 0.5mM) %A ¥ 5,
36,5C O#EMEHE (SBF) 20mLHIZE &, 4571204
M= OFETTHME CTOMA OMMIREL 72,
ZDOth, AEESBFALEY ML, ZEAKTHEL

R1 Vs —1h (CS) BROME (£IVIH)

VRS TEOS H,0 C,H;OH HCl CaCl,
S 1.0 40 4.0 0.014 0.20
S| 1.0 20 1.0 0.014 0.20




Annual Report No.15 2007

71) =y Ry FNTHRES STz,

24 BEMEN

23D CSHLERHI 2 O & 53 Ty NER T DR E AL %,
I AV F = HIIXE AT E (EDS) ffEAELE T
PEMEE (SEM), #EX#ET (TF-XRD) 8L 07
— ) TSRS L ) Rz, 72,
BHRIRIZHE ) SBED TR IREZL % & Bk B4 & 7
T A FEN AT (ICP) 12 & ) fi~7z,

3. ®BR

3.1 CSAEIC& 3/ EHOXEBEZEL
B2t 1B X 0T TCSMLEL L 22/ N ERDFT-
IRANZ M VERT . WTNOFRMHEDEES, CSE
WA= ENTWVEI NG5, CSUEEE, TV
B IAZHEE OKEE(OH) #B L 'Y F 7 — )L (Si-OH)

BEIChNZ, YOFERHr (Si-0-S) HEICRmEEND
¥—2r7 bEE s N7z, 21U, TEOSAHIAK S S &
CEHEA L TENENSI-OHES & USI-0-Sit v +
=R Lo EZLND, Si-0-SiB L O
SiF-OHDO ¥ — 7L, S 1 L) b EHTOH K
&L ol SI-O-SiFEEEOWINE, a—74 7 8E
DEWEILRIZEBL TS EZASNLFY, &5
12, 3336cm ‘A 53360cm FITIZ L S 5 0HE D ¥
—ZEREIZOVWT Y, FHFETEIDVEMHTOHIKRE
(ol (F—FI13EM) . ZhiE, TEOSH 4|
Ik S, S-OHE TR L7272 sE 2 b b,
3.2 SBFREICK3HUINEROEXEBEEZEL

212, &fF1d 513 CCSREE, SBFIC 7
HHRE L 7218 4 O 5455 FiUhEkE R O TF-XRD /¥
¥ — U EIRT, MNOEBOEED, CSUEIZL -
TIEUh Bk LM & I3, RONHE L FED

(a) PA300 (b) Fe,05-PA100 (c) EVOH (d) PA10-30
A: Si-O-Si A: Si-O-Si A: Si-O-Si A: Si-O-Si
®: Si-OH ®: Si-OH ®: Si-OH
Cond. Il
A
A
[0
(&)
s W Cond. II
° *
§ Cond. | Cond. | Cond. II
ko
o
A
Uncoated
Uncoated Uncoated
Uncoated
1900 1500 1100 700 1900 1500 1100 700 1900 1500 1100 700 1900 1500 1100 700
Wavenumber/cm-! Wavenumber/cm-! Wavenumber/cm’ Wavenumber/cm’
1 FHF1H2VIET CCSUHE L 721# 4 O E 5T NROFT-IRARZ b v
(c) Fe,0,-PA100 (d) EVOH (e) PA10-30

(a) PA300 (Cond. ) (b) PA300 (Cond. 1)

O: Apatite O: Apatite
>
‘@
c

2 7din SBF QO  7dinser
c

Cond. |
Untreated Untreated
L L L L L L L L L
20 30 40 50 20 30 40 5020
2 0/degree 2 0/degree

{\ [o) 2 |7dinSBF

2 6/degree

O: Apatite O: Apatite O: Apatite

&: Fe,0;

*

Cond. Il

Untreated

Untreated

4

A 1
walel
tregtes 1

40 50 20 3
2 0/degree

L L L L L L
20 50 20 30 20 50
2 6/degree

B2 41550 I TCSULEEE, SBFIZ 7 HREE LM 42 OEsF Nk TF-XRD/S Y —



Hosokawa Powder Technology Foundation

Intensity

3d

' i
9 9 conan

Uncoated

Intensity

Energy /keV

3 &1 H BT TCSHLIEE, SBEICHE 4 ORI L 7-PA-3000SEM-EDS7' 1T 7 7 4 )L

EDS

7d
Cl Ca Fe

si 3d
N 1d
L & cond.i

Uncoated

Intensity

Energy /keV

P Ca

7d

Fe

3 dj

! 1.d|
Cond. Il
ncoats

Intensity

Energy /keV

4 FME1HDHITI TCULHRE, SBRICH 4~ OfIMIRE L 72Fe,0,-PAI00OSEM-EDS 7' 7 7 1 )V

(a) EVOH EDS

Intensity

Intensity

Energy /keV

5  SAEIHHCITTCSHLEL, SBFICHE 4 DI iEEL72EVOH (a) 5\ 13PA10-30 (b) DSEM10-EDS7 771 )L

TF-XRD/Y% — » HigE s 7z, 72, Fe,0,-PA100 HEOBEL, 7854 MIRB SN D E— 2 3l
IZBWTIE, CSMERBIZIIATI A MBS ganiz,

V=27 RBBIREINLL hole I, BUNEkEmE DS 3~512, &MF1HHVIFZT TCSULHEE, SBF
SEAIZCSBTEDLN 720 TH 5, SBFIZ 7 HHE (ZIRE L 7-fE 4 O 5T OSEME-E B L IEDS A X
B L22M/NEROTF-XRD/Y Y — > Tld, o CSAL 7 MVEIRT . CSMLBERL, fUNERFEMEN T8 22 g A



Annual Report No.15 2007

FEREINTWELZ NG D, 1T BLUR3I~51C
RL7:FT-IR3B L CEDSHIE ORI LiuE, 0@
BHNT TR = ThbEELZOND, T2,
FM I CERL-CSEEBEE CLILEEL AL T
720 SR CTCSLEL L 7235618, ML oMuhekd,
M 3~512md &9, SBRIZE 1 H LI 72 8t
KERP OB BT I MEEEK LZe LDL, &
£ T TCSHLHR L 7=/ NER I oW Tid, B3 (@) 1R
£ 912, PA-300721F %%, SBFRiE 3 HENIZZEDF*
HZT /8% 4 FEEER L7:e 2DT7 755 4 MERAE
DENE, T BLCITO, CSEM DMK
BLUEMEOETEOEVICLILZIDEEZON
5o

ZfF 1 CCSALEE L 72PA-3001d, SBFiRiE 3 H LA
WCZDORMIT NI A MEERE L2, K2 (@0
TF-XRD/X% — U bHEEIND L H 12, ZoT/8
74 FEIZHEL, BB TR o72. Fe,0,-PA100IC
DWW, 4 (@) 2R L9, SBFRIE 7 HiZIZ
b7 A NI SN o7z —F, FHIT
CSAL# L 72PA-300, Fe,0,-PA100, EVOH®E & O
PA10-30i%, ® 3 (b), 4(b), 5(a) B L U5() IZ/RT
£ 912, SBFiZiE 1 HUHNIZZ OEREIBEHE R T /3%
A M2 U720 F72, PALO-30MU/NERSEINIC TR
NF2T 88 4 MiE, MOMYNEREREIITZK S L7z 7 /%
A4 MIHRT, HEHVRETIET LD o7, SHIT,
EVOHREIIER SN/ T35 4 MBIEEETH - 72
7%, CSHLEL 3 L USBFIEIE IC & 2 /N Bk o &t 42 25 58
FICH SN,

EDSHIE 12 & 1uid, 3@IZRd L9118, &1
TCSHLELE, SBFIZ 3 HMHIEE L 72PA-3000 K 12

EA T AR VRIE SNHEDSE — 7 A3 &
N7z &M1& AV IE T TCSHLER L 72Fe,0,-PATIZ
FRICIRE SNAHEDSE — 7 2 s, 2o Z LIk

2 () IR L7 TF-XRDMEIE DK R & FIE L %%\ 52
T CCSIMLEL L 72 f/NBRCld, v aky o
SELRE— 7 PBEEIN, 72, 3 (), 4(b),
5(a) L U5 () 127" & 912, £ T TCSALHEL L 71tk
OMUINERTIZ, EDSHISEIZ X Y, SBFEEDLT2 1 H
BIZOHINI ALY O — 7 PHER SN, SBFE
BEHEPEL 2512200, ThHEDE— 7 @EIREL
CEidrolze LAL, G TCSLEL 72PA10-30
Ti%, SBFiRELIHZIZANVY T4 E Y »OEDSE —
B ENT-b 00, FNOOMBEILRE 7 HEIZ
SR o7z,

P E@OEDSE & OUFT-IRMEDFE RS, REITH
Vo AAF B LUSI-OHME R S8 I2H T 5CSE
PN OMNER FIC QTR SN2 &3 hrotes F
72, 7 A FEOEDSY — 7, ST L) 5T
TCSHLHL L 721/ NER D 5K & 2o 72

612, &fE1H5 03T TCSMB L 72 % D
NERSSBFHUCE L7z AV A, Vv BX O
A HZOBELRRT U1 BLIUT CTRELZZPAB
£ UFe,0;&HPAMVINERIZB VT, v 7 AREEIR
REMENIE KL, Z2O®REA L72D, ) ViRERR
EHIHARL 251200, R4 LIz AV
LIEBEO FAREERP SOV LA F L DE
HIZEB2bDTHY), TOHRDOANT TLABLITY ¥
REOWMANET 785 4 POBIERB L OHEICL2 D
DThHD, 72, MNOFEKOLED, 7 A KRED
ERAPBRIN, L, CSE2LLDT A FZDE

4 Ca o [ 0 Si
' ’ _a— BA10-30 (Cond. Il
35k A 0.8 <= 4300 Cond. 1) -
’ S Fe,0,-PA100 (Cond. Il 1 I ke.0,-PATO0 Cond. T — =24
/ Se PA300 (Cond. l) I
S 3F/ L s s
£ € 0.8 [
~ 2 5 ~ - r_PA:}OO (Cond. 1) ~ . n ~
s A T== c PA10-30 (Cond. Il) c
5 Rt BN s
= 2 PA10-30 (Cond. IIf = 06 =
= EVOH (Cond. Il) = EVOH (Cond. Il) =
c c c
8 1.5p PA300 (Cond. I) 8 0.4 n 8
c c c
S 5 PA300 (Cond. Il g
o 1F O o
02f W/ T T~
0.5 ~
O a a a a a O ______ a a a a a
2 4 6 0 2 4 6 2 4 6

X 6

Soaking time /d

M1 & %\ I TCSHLEL L 728 4 Dm0 FIUNERORTEIZ X ASBFO )V 27 4,

SO A FOREZRAL

Soaking time /d

Soaking time /d
VB



Hosokawa Powder Technology Foundation

HICEBb0THY, F A REHOFKE, T84+
DOFIEEN A W 7 Si-OHZEA AR R E SR 5o ¥
VHENGDCIEA N T AT — PO
U AOKMBISIZE W EL Ao T, kI
ik E N ASI-OHFE D E L, SBEAD ) 71 D HHE
FEIZL o TSNS,

4, EE

X 2~5I2RT LI, ST CCSHEEMEL 72
/NERIZSBFAFC 1 HELWIZ 7784 4 b2 B L 720
L2L, ReIRT LI, INoo/hERKm Tl
SBRIZEMH D) LICEmDY) Y A+ U HNEE S NS
DT, TOTRFIA MNEIXEbOTHEL, BEHML
Fl o THRERH T VAL o7

M1IRT LI, 789 4 FOBBRICER %
Si-OH&E DX, CSIEHOH,0/TEOSHAZ b 5§,
22— Tdh o 7225, CSIHEWDH,0/TEOSH. A3 A
ToE, FMEERAEL b L EZ 5N, fto
T, ST OCSHERITEVHELZAL, HRELT
Y—7CSEHUNRERmICER SN/ EZL N5,
K512, BV ILERENSSIMEE 252 57 DT,
R3IBLPAITRLAZEDIC, FHTITHELSNZCS
IR LD QAL HEERL CVnd, Ib
DFERIT, FUHTIZBVTSI-0-Si¥ — 27 O
Moizlwvd), FT-IRMZEOHE R (K1(a) B L O
0) EFIFEL R\ T35 4 b ORIEKIZE L T,
ATV DOEIEEDFF L S EABRICH S A
%o TWBEEE 4 LGILAHEEY A M2k b0
ThUX, TILNEHD A F VIREEIIERO A F 2 gHE
0 E L, RE—HIICET 5 B8R IR R
LNERIC BV T L D ER SN T A7 U ELY,
ST TR L 72CSIETIE, & 1 T L 72CSig
Vb, 7oA OB ET 2L %o
7ol EZONDL, ICPOFERDS, FFTTHERLZ
CSE 5 DSioEEIE, &M 1 TR L 72CSHE»
SOFNLY LE,o70 INSOMERIE, SURERH
TO%aEDOSI-OHEDIER AN, TR 7 1+ A 124K
L CEALT 2CSEBOMED T /87 4 MR R
BERIZLTVWAEIEERBL TS, I—F 1 2
[& DTCARFFIEN R § BT A~ OFRRILN~
DA K ¥ OISR & HlH$ % /85 A —F T
HH28) DT, LILEREIZT /N5 A MEOEKOFEE
WA S LSS L EZbN5,

CSlE %L & ¥ 72/ ek # SBFICIRET A &, CS
oI A4 L, CSIE 2 ISI-
OHEMEHM SN B EFEFIC, WH LA IVY T A g
FUHREBOHDT 785 4 MK 2 BERE % &0
%o Si-OHFEAT 7 /8% 4 b OB EFRL, I
T AAF UEHICE ) EO SN BRI T 88 4
s OB S Do SBFIZT 784 4 Maxt L CHE
B IR ICH B DT, —H 785 A4 MEHHE
KRS ND &, ZIUIHEBOWE»S DV T A
LI R VIBAF Y EFIY AKR, HRICKET Y,
ZHZ ki, SBFOANY T LB L) v OiEEZEL
HIEDRERE (H6) HRBENLE, TDXHIIZLT
Bohic@nFRvhEkE, BBESEZTTRL, &
EYE & TR - GRS IO L LT
HHTHDEMEESND,

5. £&8

T/ NER & H,0/ TEOSIH 2%2/1D J1 v o w7 Iy
) — MAWCCHLEL L 721%, SBFIZIEIC 1 HRZE
L, FERUNEREmICEELT Y (4 MExiy—I2a
— NTEBLZEDGholze Tz, AFFEICINI,
ZOERMMIANY T LA KV ESI-OHEE L EICHET
L, ZILEB AN T AV ) r— NEWERENS S
EWG,oTlze TOLIICLTHLN, BTNy
A MEBRER AT 5@ FiUERE, BBEB L OE
BAGHIIBWTHHTH L EIfF SN,

SHEOMENRAL

AWFFRICEY, B FRUNERICEEMT 885 1 + %
I— ¥ AFEICET A EBENMESES . Ly
L, —HOE5FMIRICBWTIEZ, VYA
— MU B X OBPMRIGRE PN R O &R 3 A
U7ze &%, VT80 r— MLELEB X OBME
WRETOEAZHICLET A LI2LD), HaHo
FHEUT 35 4 MBS T RUNR R 155 et Rl
FTIEPBETHL, 0L HREETTIE A0SR
WX VFITEOFEMT 8% A~ 32— MESTUNRS
Bohiud, FUNROBIBEME L L COFEMEE
BERSE L VEPOL L LNLETHL EEbR
b



Annual Report No.15 2007

1)

9)

SE Xk

H. Aoki. Science and medical applications of
hydroxyapatite. Tokyo: Takayama Press System
Centre Co., Inc; 1991.

A. S. Posner, The mineral of bone. Clin Orthop Rel
Res 1985; 200: 87-99.

H. Suh, Recent advances in biomaterials. Yonsei Med
J 1998; 39: 87-96.

L. L. Hench, Biomaterials: a forecast for the future.
Biomaterials 1998; 19: 1419-23.

K. A. Gross and C. C. Berndt, Thermal prCessing of
hydroxyapatite for coating production. ] Biomed
Mater Res 1998; 39: 580-7.

J. E. Davies and N. Baldan, Scanning electron
microscopy of the bone-bioactive implant interface. J
Biomed Mater Res 1997; 36: 429-40.

P. K. Bajpai and H. A. Benghuzzi, Ceramic systems
for long-term delivery of chemicals and biologicals. J
Biomed Mater Res 1988; 22: 1245-66.

M. Sivakumar and K. Panduranga Rao, Preparation,
characterization and in vitro release of gentamicin
from coralline hydroxyapatite-gelatin composite
microspheres. Biomaterials 2002; 23: 3175-81.

C. V. Ragel and M. Vallet-Regi, In vitro bioactivity
and gentamicin release from glass-polymer-antibiotic
composites. ] Biomed Mater Res 2000; 51: 424-9.

10) M. Sivakumar, I. Manjubala and K. P. Rao,

11)

12)

13)

14)

15)

Preparation, characterization and in-vitro release of
gentamicin from coralline hydroxyapatite-chitosan
composite microspheres. Carbo Polym 2002; 49:
281-288.

L. Nobs, F. Buchegger, R. Gurny and E. Allemann,
Surface modification of poly (lactic acid) nanoparticles
by covalent attachment of thiol groups by means of
three methods. Int ] Pharm 2003; 250: 327-337.

T.J. Wu, H. H. Huang, C. W. Lan, C. H. Lin, F. Y. Hsu
and Y. J. Wang, Studies on the microspheres
comprised of reconstituted collagen and
hydroxyapatite. Biomaterials 2004; 25: 651-8.

T. Kokubo, H. Kushitani, S. Sakka, T. Kitsugi and T.
Yamamuro, Solutions able to reproduce in vivo
surface-structure changes in bioactive glass-ceramic
A-W. J Biomed Mater Res 1990; 24: 721-34.

P. Li, C. Ohtsuki, T. Kokubo, K. Nakanishi, N. Soga, T.
Nakamura and T. Yamamuro, PriCess of Formation
of Bone-Like Apatite Layer on Silica-Gel. ] Mater
Sci: Mater Med 1993; 4: 127-131.

P. Li, X. Ye, I. Kangasniemi, J. M. de Blieck-
Hogervorst, C. P. Klein and K. de Groot, In vivo

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

calcium phosphate formation induced by sol-gel-
prepared silica. ] Biomed Mater Res 1995; 29: 325-8.
A. Oyane, M. Kawashita, T. Kokubo, M. Minoda, T.
Miyamoto and T. Nakamura, Bonelike apatite
formation on ethylene-vinyl alcohol copolymer
modified with a silane coupling agent and titania
solution. J Ceram ST Japan 2002; 110: 248-254.

A. Oyane, M. Minoda, T. Miyamoto, R. Takahashi, K.
Nakanishi, H. M. Kim, T. Kokubo and T. Nakamura,
Apatite formation on ethylene-vinyl alcohol
copolymer modified with silanol groups. ] Biomed
Mater Res 1999; 47: 367-73.

R. M. Almeida, T. A. Guiton and C. G. Pantano,
Characterization of silica gels by infrared reflection
spectroscopy. ] Non-Cryst Solids 1990; 121: 193.

A. Fidalgo and L. M. Ilharco, The defect structure of
sol-gel-derived silica/polytetrahydrofuran hybrid
films by FTIR. J] Non-Cryst Solids 2001; 283: 144-154.
A. Fidalgo and L. M. Ilharco, Thickness, morphology
and structure of sol-gel hybrid films: I - The role of
the precursor solution’s aging. J Sol-Gel Sci Tech
2003; 26: 363-367.

S. B. Cho, T. Kokubo, K. Nakanishi, N. Soga, C.
Ohtsuki, T. Nakamura, T. Kitsugi and T. Yamamuro,
Dependence of apatite formation on silica gel on its
structure: effect of heat treatment. ] Am Ceram ST
1995; 78: 1769-1774.

S. B. Cho, F. Miyaji, T. Kokubo, K. Nakanishi, N. Soga
and T. Nakamura, Apatite formation on silica gel in
simulated body fluid: effects of structural modification
with solvent-exchange. ] Mater Sci Mater Med 1998;
9: 279-84.

S. B. Cho, K. Nakanishi, T. Kokubo, N. Soga, C.
Ohtsuki and T. Nakamura, Apatite formation on
silica gel in simulated body fluid: its dependence on
structures of silica gels prepared in different media. J
Biomed Mater Res 1996; 33: 145-51.

P. Li, K. Nakanishi, T. Kokubo and K. de Groot,
Induction and morphology of hydroxyapatite,
precipitated from metastable simulated body fluids
on sol-gel prepared silica. Biomaterials 1993; 14:
963-8.

P. J. Li, C. Ohtsuki, T. Kokubo, K. Nakanishi, N. Soga,
T. Nakamura and T. Yamamuro, Apatite Formation
Induced by Silica-Gel in a Simulated Body-Fluid.
Journal of the American Ceramic S C iety 1992; 75:
2094-2097.

C. J. Brinker and G. W. Scherer. Sol-Gel Science ?
The Physcis and Chemistry of Sol-Gel Pr T essing.
San Diego: Academic Press, Inc.; 1990.



Hosokawa Powder Technology Foundation

27) E. F. Vansant, P. Van Der Voort and K. C. Vrancken.
Characterization and chemical modification of the

silica surface. Amsterdam: Elsevier; 1995.

1)

28) M. M. Pereira, A. E. Clark and L. L. Hench, Effect of
texture on the rate of hydroxyapatite formation on
gel-silica surface. ] Am Ceram S T 1995; 78:

2463-2468.

29) H.-M. Kim, Bioactive ceramics: challenges and 2)

perspectives. ] Ceram ST Japan 2001; 109: S49-S57.

RFH

1. B. Leonor, F. Balas, M. Kawashita, R. L. Reis, T.
Kokubo and T. Nakamura, Biomimetic apatite
formation on different polymeric microspheres
modified with calcium silicate solutions. Key Eng.
Mater., 309-311, 279-282 (2006).

1. B. Leonor, F. Balas, M. Kawashita, R. L. Reis, T.
Kokubo and T. Nakamura, Apatite deposition on
polymeric microspheres treated with calcium silicate
solution in simulated body fluid. ] Biomed Mater Res,
submitted.



7 A - BRI X AR BT A RO
3 RTTIEREMAT

Three-dimensional morphological characterization of CeO,
nanoparticles by transmission electron microscopy

W R & SRR T e f TR M

fBIE 4 F B {fF Kenji Kaneko

~

Colloidal cerium oxide (CeO,) nanoparticles prepared by hydrothermal synthesis were

characterized by high-resolution transmission electron microscopy (HRTEM) and three-

dimensional electron tomography (3D-ET). The HRTEM images showed that the CeO, particles

were slightly truncated revealing {220} facets. 3D-ET revealed that the CeO, nanoparticles exposed

predominantly {200} cubic facets. The nanoparticles were truncated at the corners exposing {111}

octahedral facets and at the edges {220} dodecahedral facets. Furthermore, 3D-ET revealed the

presence of some tetragonal-shaped CeO, nanoparticles.
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Development of micro-macro analytical method
for particle impact on a wall and impact charge

R = &

IR AR A B B T AR ZE R A T2

#EgE Hz b f&—HF Ken-ichiro Tanoue

Numerical simulation of impact of particles on a tubular wall in turbulent air flow has been

conducted. It is found that the impact velocity normalized by the friction velocity decreased with

the particle- Schmidt number. However, for larger Shmidt number, the impact velocity could not

be expressed by the Schmidt number because the motion of particle depends not only on the

turbulent diffusion but also on the inertia. The total impact velocity, V.., increases with the air

velocity, u, and can be expressed by V. = k #,"". The result agrees qualitatively with Masda’s

experimental data of the impact charge. The distribution of the total impact velocity agrees

qualitatively with the experimental charge distribution.
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Fig. 2 Dependence of particle trajectories on particle
size in turbulent air flow. (Re = 14000)
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Development of lead-free piezoelectric ceramics using nanosized particles.
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The authors have succeeded in developing the highly polarization-axis oriented piezoelectric

ceramics with superlattice structure by electrophoretic deposition (EPD) method under a strong

magnetic field. Although this material has a small anisotropy of the crystal magnetic properties, the

use of a magnetic field of 12T enables us to obtain the highly oriented ferroelectric ceramics. The

increase in the grain size of the powder used for EPD resulted in a higher degree of orientation of

the sintered ceramics, which is attributed to a higher rotation moment of larger grains. The highly

polarization-axis oriented ceramics exhibited superior ferroelectric properties with a large remanent

polarization of 26 u C/cm” and a piezoelectric strain without hysteresis.
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Direct Deposition of nanoparticles films using nanoparticle beam source

\S
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e84 Y 5L #h Kosuke Takenaka

We have performed modification of yttrium iron oxide nanoparticle films in high-density RF

plasmas sustained at high operating gas pressure. Experiments for argon plasma showed phase

separation which occurred by oxygen deficiency and no phase transformation to YIG. Modification

by adding Ar gas to oxygen gas resulted in significant structure change. These results suggest

that the plasma sustained for argon/oxygen mixture gas have enough enthalpy for phase

transformation to YIG. The addition of oxygen in Ar plasmas is effective for suppression of phase

separation and enhancement of phase transformation to YIG.
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Fig. 3 Schematic diagram of chamber.
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Fig. 4 RF power dependence of plasma density for
argon plasmas at pressure of 26.6 Pa.
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Fig. 5 XRD patterns of Y;Fe;O,, films exposed by
Ar plasmas.
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Fig. 6 XRD patterns of Y;Fe;0,, films exposed by
plasmas sustained for Ar+0,(1,3,6%).
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Fig. 7 XRD patterns of Y;Fe;0,, films exposed by
plasmas sustained for 5-15s.
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Synthesis of composite nanoparticles
of oxide solid electrolytes and their sintering

05108

M xR & KECRFRF B T geR dEdg /N {2 # /A Takahisa Omata

The synthesis of CeO,/ZrO, core/shell nanocrystals (NCs), which are CeO, NCs overcoated by
a thin ZrO, layer, has been studied together with CeO, Sm,0; and Gd,O; doped CeO, and ZrO,
NCs by a hot-surfactant colloidal method. Colloidal oleylamine solutions of the CeO,, and doped
CeO, NCs with an approximately 2.0 nm diameter and ZrO, NCs with a 25~3.5 nm diameter were
respectively synthesized by the thermolysis of metallic acetylacetonates and the nonhydrolytic sol-
gel reaction of Zr[OCH(CHj;),], and ZrCl,. The CeO,/ZrO, core/shell NCs have been successfully
synthesized by the addition of CeO, NCs as seed crystals to the ZrO, source solution and its
reaction at 30001. The core/shell nanostructure, which consists of a 24 nm diameter CeO,-core and
1.2 nm thick ZrO,-shell, was determined by its XRD and HREM results.

The synthesis of Y,0;-stabilized zirconia was attempted by the following procedure: Zirconium
isopropoxide, zirconium chloride and yttrium isopropoxide were dissolved in oleylamine at 600 for
a hour. The Y-concentration of the starting solution were varied as 10, 20, 30 at% and then the
solutions were heated at 3400 for 2 h under Ar atmosphere. The products were transparent and
colloidal solutions. Average particle sizes of the product powders extracted from the solutions were
ranged in 2.0~2.6nm diameter. The lattice parameter, calculated from XRD patterns, increased
with the analytical concentration of Y in the obtained powders. Based on these results, it was
concluded that the YSZ nanocrystals were successfully synthesized. The grain growth behavior of
the obtained YSZ nanocrystals was also investigated. Distinct grain growth was not observed
below 8000; steep grain growth occurred above 85000, The low temperature sintering at 6000 of
the YSZ nanocrystals using SPS technique was attempted, however, the resulting compact showed
69% of the theoretical density. Further study was needed in order to obtain the high density

sample with several nm in grain size.
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Fig.1 Schematic illustration of the fast oxide ion
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shell nanocrystal.
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Fig. 2 XRD profiles of the CeO, and doped CeO, NCs
synthesized by thermolysis of metallic
acetylacetonates. D in the figure is the average
crystal size evaluated from the Debye-Scherrer
equation using 220-diffraction.
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Fig.3 (a) Volume distribution of the particle size
evaluated from the SAXS for the CeO, NCs
synthesized at 200C for 10min. D,,. and D,
indicate the average diameter and maximum
distribution diameter, respectively. (b) HREM
images of the CeO, NCs synthesized at 200C for
10min.
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Fig. 4 XRD profiles of the ZrO, NCs synthesized from
Zr[OCH(CH,),], and ZrCl,. D in the figure is the
average crystal size evaluated from the Debye-
Scherrer equation using the diffraction at 26 ~
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Fig.5 (a) Volume distribution of the particle size
evaluated from the SAXS for the ZrO, NCs
synthesized at 300C for 30 min (solid line), at
340C for 30min (dashed line), and at 340C for
60min (dotted line). D,,. and D,,, indicate the
average diameter and maximum distribution
diameter, respectively. (b) HREM images of the
ZrO, NCs synthesized at 340C for 30min.

(a) CeQ,{ZrO, core/shell NCs

(c) seed CeO, NCS

(@) mixtuje of Ce
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Diffraction angle, 20 / degree

Fig. 6 XRD profiles of (a) the CeO,/ZrO, core/shell
NCs, (b) the ZrO, NCs synthesized at 300C for
60min, (c) the seed CeO, NCs synthesized at 200
C for 30min, and (d) the mixed powder of CeO,
and ZrO, NCs, whose atomic mixing ratio is
approximately Xc.oz: Xz0,=0.1 : 09.
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Fig.7 HREM images of (a) seed CeO, NCs, and (b)
CeO,/ZrO, core/shell NCs.
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Fig. 8 XRD profiles of the YSZ, (Zrl-xYx)O,- §, NCs
synthesized by the non-hydrolytic sol-gel route
using Zr[OCH(CH,),],, YIOCH(CH,),]; and
ZrCl, as starting materials. The calculated XRD
profile of the cubic ZrO, is also shown as a
comparison. The Y-concentration, x, is the value
evaluated by ICP-AES analysis. d in the figure is
the average crystal size evaluated from the
Debye-Scherrer s equation using the diffraction
at 26 from 20 to 80 degree. The diffraction
indicated by an asterisk for ZrO, is attributable
to that of the monoclinic baddelyite phase. The
other diffractions are attributable to the cubic or
tetragonal fluorite phase.
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Fig.9 Lattice parameter of YSZ NCs as a function of
the Y-concentration, x in (Zr,.,Y,)O,.s. Closed
dots show the lattice parameter for the bulk
samples. For the bulk samples of the tetragonal
form with x=0.037, 0.065, 0.1 and 0.16, the plots
show pseudo-cubic lattice parameter calculated
from (Vx2)"? in which V is the lattice volume
in the tetragonal lattice.
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Fig.10 Number distribution of the particle size evaluated
from the SAXS of YSZ, (Zr,..Y,)O, s, NCs. d,,
and d,,, indicate the average and maximum
distribution diameters, respectively.
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Fig.11 Raman spectra of as-synthesized NCs with x=0,
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007 and 0.15. The bands indicated by m and t are
the bands attributable to the monoclinic baddelyite
and tetragonal fluorite forms, respectively. The
bands indicated by asterisks should be attributable
to the organic compounds adsorbed on the NCs
surfaces. The excitation laser with 785 nm
wavelength was used in order to avoid detecting of
the photoluminescence from the organic
compounds.
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Fig.12 Average grain size of the ZrO, and (ZrygYois) O s

powders as a function of the heating temperature.
The average grain size was evaluated from the
XRD broadening using Debye-Scherrer’s
equation.
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Fig.13 SEM image of the (ZrygYos) O, 5 sinter prepared
by SPS technique at 600C under 400 MPa.
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Synthesis of Fast Proton Conductor from Waste Incineration Ash
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05109

MARKE LERFRFRLEMEA BT Y AT LA HIK

HeHZ f5 FF 1#  Kunihiro Fukui

HEMEE LB RARAE L AR R Y X 7 A HIK

#% % F W ¥ A Hideto Yoshida

Waste incineration fly ash could be successfully recycled into calcium phosphate hydrogel, a type

of fast proton conductor. Various properties of the intermediate and calcium phosphate hydrogel

from incineration fly ash were characterized and compared with those from calcium carbonate

reagent. It was found that the intermediate from the incineration ash, calcium phosphate glass has

lower strength than that from calcium carbonate reagent.

The electrical conductivity of amorphous and crystallized hydrogel obtained from any raw

material increases exponentially with increasing temperature. However, the amorphous hydrogel

from incineration ash shows higher electrical conductivity than that from the reagent. On the other

hand, the crystallized hydrogel from incineration ash has lower electrical conductivity and lower

crystallinity than that from the reagent. Moreover, the difference in electrical conductivity between

these crystallized hydrogels decreases with temperature. These experimental results suggest that

the incineration fly ash is a useful calcium source for the synthesis of calcium phosphate hydrogel.
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Table 1 Properties of tested incineration ash.

Ca [wt%] 66.8

K [wt%] 8.0

Si [wt%] 6.1

Component Al [Wt%] 5.8
S [wt%] 4.9

Zn [wt%] 3.0

Others [wt%] 13.9

Median diameter [um] 60.0
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Fig. 1 XRD peak charts of incineration fly ash and
intermediate from phosphoric acid and
incineration fly ash ((a) phosphoric acid = 34
em®, (b) phosphoric acid = 6.8 cm®).

REBHBREEE

Fig. 1 12 JFURFBE HI K501 )~ Bk % 34cm’, 6.8
em’7RIN L CERE L 7 AR e B & OV EURMIEHI AR X
DXRDYE — 7 F ¥ — F &R T BERHBEEIARIKIC X
KCl, SiCl% & O b &£ CaCOn ¥ — 27 BRHND
DIZR L, ) YEERINEDB4cm’ D4, V) VAN
LTHHTDHIZCa0% & o Bt & CaP,0;,,
Ca(POy), e &0 Y EALEWM D HER L T3, Z1
WAL, ) YEERIEA6Scm’ DA, ¥ — i34l
BRISNTHHEEDEITENVT 7 2R F T 2L
LTWB I EDbRrb, 2O NG, BEHMRIKZ
BHIHH L TH Y VAN Y AH T ARG TE S
DR TE T

F72, ) VEERIEAS  1em’ LT Tl B A B A
T AL e\ Z EDTHERR S NI-DT, Dok
BEHIFIKS.0g12 At L) ER6.8em’ & iR L C ) » EE 7
AN (2 S B S

AF U VABR =V INVTY VBRIV T AN T A
e L 72 B O By eI & R R O BIAR R Fig. 2 1R
o BEHIRIK, REES VT 7 AEEEONT N HEH L
7o) VBRIV T BT A SRR AN A 12D
ncC, ToRNEXES L, €Ok, EET—EL Lo
TWwbe LAL, TOERMBEIIBEEIRIK D SR L 72
VBN T BT TADHINE L o TBY, K’
ANy ZEEN AR L720) VRN T AT T
A L0 LHMAVRESMET LT E FEENL, )



Annual Report No.15 2007

35

30 B ® Calcium phosphate glass from CaCO3 E
X A Calcium phosphate glass from ash

25|
20}

150

Median diameter [pum]

0 1 2 3 4 5 6 7 8
Pulverizing time [h]

Fig. 2 Change in median diameter of calcium phosphate
glass powder with pulverization time of calcium
phosphate glass powder.
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Fig. 3 Change in moisture content with drying time for
amorphous and crystallized calcium phosphate
hydrogel from CaCOs and incineration fly ash.
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Fig. 4 Conductivity of amorphous and crystallized
calcium phosphate hydrogel as a function of
temperature.
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Fig.5 XRD peak charts of crystallized calcium
phosphate hydrogel synthesized from CaCO, and
incineration fly ash.
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Peculiar properties of nano water pool of W/0O microemulsions

05111

W R & R LR Kb B AR AW e R R RE 75 T L 2 B I
W Won {#H  Jun Oshitani

W/0O microemulsions prepared with sodium bis (2-ethylhexyl) sulfosuccinate (AOT) have been
used to form nano particles. Properties of the particles such as the shape and size are different
from those of the particles formed with aqueous solutions. One of the possible causes of the
properties is peculiar properties of the water pool of W/0O microemulsions. However, the
relationship between the properties of the water pool and those of the particles has not been
investigated. In this study, as a first step to clarify the relationship, the peculiar properties of the
water pool were investigated as a function of the size of the water pool. Light water (normal
water) and heavy water were used to prepare the W/O microemulsions. Polarity, supercooling
point and hydrogen bonding of the water pool and bulk water (light and heavy) were measured
using fluorescent probe 1-anilino-8-naphthalene sulfonate (ANS), differential scanning calorimeter
(DSC) and Fourier transform infrared spectroscopy (FT-IR) respectively. It was found that
polarity, spurcooling point and hydrogen bonding of the water pool are lower than those of bulk
water. When light water is used to prepare W/O microemulsions, those properties are uniform at
the size > 7nm, whereas they gradually become lower at the size < 7nm. In the case of heavy
water, such a transition of the properties are observed at the size < 5nm. These peculiar properties
may be due to the interaction between sulfonate groups of AOT and water molecules at the

interface of W/0O microemulsions.
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Fig. 1 Structure of the AOT molecule.
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Toward Large-Scale Simulations of Dispersions of Small Particles

05112

MERFXE - FEHRFERFRETLEUERMbS T # L
#EdE 1l AR = — Ryoichi Yamamoto
HERARE SR FRFERLFN R LRI

MR 24E 5 T 5 Bk Takuya Iwashita

We have developed a unique method for direct numerical simulations (DNS) of dense colloidal
dispersions. This method enables us to compute the time evolutions of colloidal particles, ions, and
host fluids simultaneously by solving Newton, advection-diffusion, and Navier-Stokes equations so
that the electro-hydrodynamic couplings can be fully taken into account. The electrophoretic
mobilities of charged spherical particles are calculated in several situations. The comparisons with
approximation theories show quantitative agreements for dilute dispersions without any empirical
parameters; however, our simulation predicts notable deviations in the case of dense dispersions.
Recently, our DNS code was modified to take into account the effect of Brownian motions of the
particles. The new code has been applied to several cases where coupling between hydrodynamic
interaction and the thermal fluctuation becomes important. Striking examples include chain
formations of likely charged particles due to the application of external electric fields and dynamics
of chain conformations fluctuating in host fluids. We also observed clear tendency of the shear
thickening behavior when we apply shear flow to dense colloidal dispersions. The origin of the

thickening will be studied in future.
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Orientational control and photocatalytic properties
of liquid crystals composed of titanium oxide nanosheets

05115

W R #F R LRYARYREI AR T
fezd

= 5 22 Teruyuki Nakato

Liquid crystals composed of colloidally dispersed inorganic nanosheets were prepared by
exfoliation of layered titanium and niobium oxides, and orientation of the nanosheets was controlled.
Dispersed state of the nanosheets in the liquid crystalline colloids prepared from K,NbsO,; was
irreversibly modified with concentrating the colloid, the modification which was monitored at
different hierarchies: molecular to sub-mm level. A cationic porphyrin was added to the colloid as
a spectroscopic probe, and its spectral profile successfully detected the modification of the
dispersed state; the spectral response indicated alteration of molecular-level environment given by
the nanosheets. Macroscopic observations with fluorescence optical microscopy and TEM showed
buckling and aggregation of the nanosheets upon the concentration, indicating macroscopic change
of the dispersed state of nanosheets. Moreover, macroscopic ordering of the nanosheets was
aligned with external forces. Nanosheets were successfully aligned homeotropically on various
substrates at cm level. This alignment was transformed to homogeneous under an external AC
electric field. On the other hand, the colloidally dispersed nanosheets exhibited photocatalytic
activity that is an intrinsic property of the titanium and niobium oxides. The nanosheet colloids
generated hydrogen under UV irradiation. Sacrificial hole scavengers were unnecessary for the
hydrogen generation because propylammonium ions used as the exfoliating reagent were present

near the nanosheets to work as the hole scavenger.
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Table 1 Liquid crystalline nanosheet colloids prepared in the present study.

Nanosheet content

Sample /mol-NbyO, " dm” Preparation procedure
1 95 % 10° Starting unconcentrated colloid including H,TMPyP
’ (H,TMPyP/Nbs0,;= 5 x10°)

2a 48 x 10* Concentrating 1

2b 25 x 107 Re-diluting 2a with water

3a 18 x 10™ Concentrating 1

3b 25 x 107 Re-diluting 3a with water
Concentrating a dilute colloid of 2.5 10 mol-

A 95 % 10° NbsOy," dm: exgluding H,TMPyP to 2.8x10™
mol-NbyO,; dm”, adding H,TMPyP
(H,TMPyP/Nb;O,; = 5x107%), and then re-diluting

5 25 x 10 Adding KCl to 1 up to 12X 10” mol dm™

E25, FAalE, 20020EICF ¥ - = TER LS/
V- bOWREEEERL, Mg RrLTITAD2
TN —T DR R IIFEE T o T b, LA
nE TOWsEE, BEMESHRLTHY, S/ — b
WO EHERIZIZE A ERIEE N TV v, F /T
— MESAERBEOBIZE THW SN2 D v,
AWZETIE, COLHIBHFFRIC EDE, 742 -
=X 7AW F ) v — N ORERIROFE %L LT,
Tk DR % A 53 72 D O BE AN AT & MG+ % &
LB, FI v = F TEHRALY DR T & B i
REZS, 7/ ¥ — MREORETED L) L E b o
THRBT D0 ETAN0 F/ ¥ — NS OB il
ke LT, + 7 v — b oy EL %
Mt L7ze 72, 7 ¥ — MO NIEEREEE LT,
KA B OICIBER K R I % ATz,

MAEBRRDOEIE

1. F42 - ZFTBIEYF /> —FRED
AR EE

FH v ZF T T v — Mg, IR F
¥y 2 T AR S TE SN EEE (&
JT—=1N) D%, KIZGELTIEET A, VA4 oty
I THD, I FHHLAF /v — bR b
O —#RIZL o TRIAIL, WREERT. /32—
MIABEMEZHWOTEBY, €0a04 FThHIHEMIT
BIFENEZERTH D LD > TFH /¥ — D%
KRB L, BB o0& (B 2 13RO
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AR L 7, B L 2Bl o—E % Table 11278
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Fig. 1 Visible absorption spectra of (a) H,TMPyP
aqueous solution (1.3%10° mol dm™®), (b) sample
1 (starting unconcentrated nanosheet colloid),
(c) sample 2a (moderately concentrated
nanosheet colloid), (d) sample 2b (re-diluted
sample 2a), (e) sample 3a (highly concentrated
nanosheet colloid), (f) sample 3b (re-diluted sample
3a), (g) sample 4 (nanosheet colloid where
H,TMPyP was added after concentration), and (h)
sample 5 (electrolyte-added nanosheet colloid).
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Fig. 2 Fluorescence microscope images of (a) sample 1
(starting unconcentrated nanosheet colloid) and
(b) sample 3a (highly concentrated and re-
diluted nanosheet colloid).
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Fig. 3 TEM images of the niobate nanosheets recovered
from (a) sample 1 (starting unconcentrated
nanosheet colloid) and (b) sample 3a (concentrated
nanosheet colloid).
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Fig. 4 Schematic illustration of the microscopic event
which the niobate nanosheets experience. The
colloidally dispersed nanosheets are crumpled
and partly aggregated with concentrating the
sample. H,TMPyP molecules that are
electrostatically bound to the nanosheets are
confined in the internal microvoids formed by
wrinkling the nanosheets.
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Fig.5 Alignment change of the liquid crystalline

nanosheet colloid monitored by transmittance
under an external AC electric field.
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Fig. 6 Hydrogen evolution from the nanosheet colloid
and suspensions of K,Nb;O,; and TiO, upon UV
irradiation.
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Mechano-processing of hollow and/or composite bio-materials
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Core/shell microspheres (core : polymethylmethacrylate (PMMA, ca. 90 um in diameter), shell :

hydroxyapatite (HA) mixed with a small amount of fumed silica) could be prepared by employing

a mechanofusion system. The shell thickness and surface roughness of hollow microspheres, which

were obtained by heat-treatment (1200T in air) of the core/shell microspheres, could be

controlled by adjusting the mixing ratio of HA-based powders and PMMA microspheres in the

raw materials.

A mixture of the core/shell composites and a HA sol was subjected to firing at

1200C in air to prepare porous HA bodies. The amount of protein adsorbed increased with an

increase in pore volume of the porous HA bodies.
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Measurement of acoustic radiation force acting
on small particles in a progressive wave
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Nowadays according to developments of micromachine, biotechnology and micro-fabrication

technology, manipulation of small objects has become more and more recognized as an important

technology. Manipulation technology using an acoustic radiation force by ultrasound has a number

of advantages such that wide handling range is available, and has been studied by many

researchers. However, for small objects with the size of um order which are considered to be

remarkably influenced by viscosity of the surrounding fluid and are the target of the recent micro-

manipulation, little studies have been carried out to date. There still remain several questions how

viscosity of the surrounding fluid, elasticity of the object influence the acoustic radiation force.

In this study, measurements are made for acoustic radiation force acting on small particles in a

progressive wave with a frequency of 400 kHz which is not plane. In order to see the influence of

elasticity of the particles, three kinds of material with different properties are used and the

experiment is made in the condition of ka « 1, where k is the wave number of sound waves and a

is the radius of a particle on which the radiation force is exerted. It is well known that acoustic

field interacts not only with objects as the acoustic radiation force but with the surrounding fluid

through which the sound is carried to cause acoustic streaming. A small particle in the acoustic

field is affected by the radiation force and the streaming. Acoustic streaming is numerically

calculated and its effect is attempted to be eliminate in the experiment.

From experimental results, it is found that the acoustic streaming couldn't be neglect to estimate

the acoustic radiation force and very larger forces were exerted on small particles than some

theories of the radiation force.
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Development of chemical synthetic methods of metal nanocubes
and their applications

05122

W R & TR R T e Rt WEdE /N 10 5% 2% Munetaka Oyama

In this project, wet chemical approaches for synthesizing metal nanocubes were investigated
together with their applications. As one of the typical results, a facile synthetic method of
monodisperse 85-nm Pd nanocubes in aqueous solution at room temperature was developed. By
using cetyltrimethylammonium bromide (CTAB) as a capping reagent and reducing K,PdCls by
ascorbic acid, the formation of 85-nm Pd nanocubes was clearly confirmed by observing the images
with a field-emission scanning electron microscopy (FE-SEM). After the dispersion into pure water
and the casting on the glassy carbon surfaces, Pd nanocubes were found to assemble to form the
two-dimensional square array presumably due to the effect of CTAB. In addition, after just allowing
the Pd nanocubes lie onto a smooth glassy carbon surface in solution, a flat and continuous structure
of assembled Pd nanocubes could be formed on the glassy carbon surface. As the second example,
we demonstrated a facile method for the preparation of the Pd nanobricks which comprised of
atomic-step defects on the nanocrystals surface for the first time. By simply controlling the reaction
parameters including the CTAB to hexamethylenetetramine (HMT) ratio and the ascorbic acid
concentration, large scale Pd nanobricks structure could be prepared. These new structures should
find extensively used in catalysis, surface-enhanced Raman scattering, magnetic and opto-electronics,
due to their unique shapes and surface structure. Furthermore, some trials were performed for wet
chemical preparation of Cu,0O nanocubes. While suitable conditions to form Cu,O nanocubes were
established, sphere and star-shaped Cu,O nanocubes were formed depending on the synthetic
conditions. These results imply the possibilities of wet chemical approaches to control the shapes of

metal nanoparticles by just changing the synthetic conditions.
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Development of Chlorophyll Immobilized Metal Nano-particle
for Water Photolysis

W R £ KOoKFLER ##dr K B & Yutaka Amao

To develop the water photolysis into hydrogen and oxygen gases, photoinduced hydrogen

production with the system consisting of photosynthesis dye molecule, Mg chlorophyll- a
(MgChl- ) from Spinach as a visible light photosensitizer, NADH, methylviologen (MV?**) and
platinum nano-particle in trimethyl alkyl bromide (CH;(CH,),N(CH;);". Br; n=8, 12 and 14)

micellar media was investigated. Consequently, the effective MV?*" photoreduction and hydrogen

production systems were accomplished using MgChl- o in CH;(CH,) ,N(CH,);" . Br micellar media.
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Less Invasive, Locally Injectable Drug Delivery Systems Fabricated by
Nanodispersion Spray-Coating Technology

05127

B % £ mEsgkoksr g ##dg 1 )l F = Hideki Ichikawa

The ultimate goal of the present study is to develop less invasive, locally injectable microdevices
as a prolonged-release depot for peptide- or protein-based drugs. In order to fabricate such
devices, a biodegradable coating material and nanoporous spherical core particles with high density
and biocompatibility applicable for spouted bed spray coating were prepared; hydroxyapatite
(HAp) and chitosan were selected for the sources of those materials.

HAp slurry was prepared by ball-milling of HAp powders with distilled water and dispersant
for 4h. The slurry was spray-dried and the resultant products were sintered at various
temperature. The spray-dried HAp microparticles showed porous and spherical shape. The pore
size was dependent on the sintering temperature. The protein absorption study of HAp
microparticles was carried out using bovine serum albumin (BSA) as a model protein-drug. The
results demonstrated that The Hap microparticles possessed the adsorption capacity of BSA
around 6 mass% at least.

Chitosan nanoparticles (CNPs) were prepared by a novel aqueous neutralization-precipitation
technique as a biodegradable coating material. In a typical formulation, the CNPs with 300-400 nm
in size were obtained. Using the CNPs thus prepared, microencapsulation of BSA-layered CaCO,
core particles (63-75um) was carried out using a spouted-bed spray-coating process to evaluate
the coating performance of the CNPs. The mass median diameter of microcapsules and the
%fraction of agglomerates were 96 ym and below 5%, respectively, indicating that the CNPs have
a low agglomeration tendency. It was found on the SEM observation that the microcapsules had a
smooth surface without any post-thermal curing, indicating a good film-formability. In vitro
release studies revealed that BSA was released from the microcapsules in a prolonged manner
over a week in phosphate buffered saline (pH 7.4): no burst effect in the initial release period was
observed when the feed weight percent of CNPs was 50 wt%.
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Porous micro-sized core particles
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Biodegradable polymeric nanoparticles
as a membrane for prolonged-release

@ Protein-based drugs

Fig.1 Proposed Structure of Porous Micro-sized Core Particles Coated with
Biodegradable Polymeric Nanoparticles as a Subcutaneously Injectable Device
for Controlled-Delivery of Protein Drugs.
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%, BRT22IMICT 5% EORTREEORIE D
HETH D,

Dbz s, HApD b7 5 % fLYEERIEAZ R T
*HETLHMT, HApA T ) —OWEBEHIELEZ D
BOBEAEERIED HRER S5 Bk 7 0 A OMGET % 1T
o720 &5, HApDZALERTER 7D & > 78 7 W
R % BTG L 720
1.2 XBRAG&E

ZAILEHAPK T DR BT K DO FIHTIT o 720 F
T, BEAKITRY AR RT 2 E =T AHERGHE
(£ L D-305. HRVHAR(BR)) % 5 F7213 2 w/v%
ERB XML, FZ~HApH R (FKIEHAD.
KIPALFEZE (BR)) 230F 721320v/v% &7 5 £ 912
Mz, A= 3In (540 K=VEO0 mm’, K1)
IFLYyRy MEESL) TA4RMMRELTTH Z &I
L OVHApAZ ) — & L7z, HeMH#iEMA 7L —
KT A Y — RV I THBAEBAMTERT) 12&-T, B
A EL161T,  HE AR 95T, M |l #x 510000
rpm, FEiEEE103mL/min® 5412 T EFEEHAp A 5
) — m WEFEWR LT, 150 - HADME B IR T %
BEREFFIC A, B BoALEE (500C, 4 Ref) 2t L,
51 & T700~1000C O #iFH T 2 WF R e L EE % 17
) Z LIS L YD HAPER T 21572,

EFETNVNAFEFEmE LTHELET VT IV
(BSA, Nacalai Tesque) #=#R L, HApl T D% ~
I8N 7 G AR R A BT L 720 200 1 g/mL DOBSA KA
W 6mLE NI ABE.LEIZE Y, L Z-HApIAE
¥ (20mg) %Mz, 150times/min® i & CTHHEKF
W& ) SERPEI3TCTA v F 2=} L7z, FrER
s, BB 5 mLERINL, 045umd 7 1 V%
— % L7z, 5N OBEMEIZ DWW T, BCA
protein assay kit% B\ TUE T OBSAEEE % 5K,
W 1l 4 O BRI BSATR 227 S BSAWR A = (ug/
mg HAp) #&H L7,

13 HBREEE

— Iz, ERFEO 2 5) — OMEBER L HRT
HEICIE, AT -0t u YR AT —F0
LT BUREEATR C BAFR T %50 SN HIEEIZHADD
KFWIEICIKES 5, 22T, KR TIE, MEO
HApIZOWTHAMZDO DL I N2/ L T—K
B L7 2R I, BB L LB
KT RETEREEC & v N o AR LGS A 2 &
12 L7ze RAKBEHAp (P4 F££169nm) % 1000T
TOMRMOREET 22 12X > TEERFEII
1127nmF THER L, RBERT O 7 R & k&%
BT HHAPDK T 21552 LN TE . RIZINHD
A7) —OLAua Y —HEEERFHEiL7c & 25, KIK8E
HAp TIZHApRE A BE30vol%, 53 HiA i B 5 wt%,
I BEHAD T I HAp [E 4 BE20vol%, 45 H ) i B 2
wtdok L7z & 1T b ARKE T #tko BIiF 2 A5 1)
— e BB G0l

FIBEHAPD A T V) — % WEFERLIR L 720 2 DGR
F X U= FELITEAER L, 89% DIZET
WEEEI T 2155 2 LD RECTH o 720 IR +
—ThEES AL TBY, FERTE (550 TF
FEHB0%1%E) 1347 umTdH - 720 WEBIIRK T2 555
B & BrZed A HE9T500C, 4 BRRTBERGALEE 2 L 720
C OB ERILELRS, X 512700~1000T (2T 2 B
ZNZENBE Z 1T > 720 Fig. 20SEMBEIZRT & 9
2, BN REIE TH o 7278, HETIZIFET
DRLFAINERIDILATE ST Wiz, FFEMICIE
HApD —RKLFAEICEAG L TBY, BERIRED I
AT HIZONHApD — AL F O ZEBRAMEE 1, 900
C Db CTlEBess O AEFTI2HE 5 100nmFE FE D/ LASTE L
SNTWBRT2IE S N7z, BEBGREA1000C Tl
IZZERRDS 7 WIRREE Tl e o 72,

W2, BEHADA 5 1) — % A U { MBI L CHL
FOREEIT o 720 BIERIZ8T% TH o720 TARL
7B IERL T ORI E AR I Y v — T TH o 72
2%, IR TFRIIST umE % ), RABEHAp%E Fv 72
AR TR T RIER R R E o7 M
HApZ W72 A ) — O ESRIBEHAPD i1 &
DOEPo7zZ Lhs, WEEGIREOTTHAEAIRA L
TR D Y, NDSETEE R T O R AR
KL T2 o LRSI N, Fig 3 IZSEMBIZD
BRERT, BEBEOFE I 2DLT, Wino
KDL EER SN D05, /LD 1 R I3BER
2B D HAp— KK T ORIFEIZ L o TRRKRELC o
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Pre-sintered only Sintered at 7T00°C  Sintered at B00°C  Sinfered at 900°C Sinfered at 1000°C

02 ym

Fig.2 SEM Photographs of Particles Obtained by Spray-Drying of Intact HAp Slurry and Subsequent
Sintering at Different Temperatures for 2h Followed by Pre-Sintering at 500C for 4h.

TWw5 &) ’%‘%ﬁb)‘%ﬂé 72, RKBEHAP A 7
) =2 WA HART, MLoY A ZFHEE TR

%<,;hiﬁﬁ Lo THAp% —IREHEMAR L T 5
CAZ X0 MEFEECRRZ BT DR BOEEE C kG
%@ A 2 B BRI B AR 1212 100~200nm 2 JiE
DZEBHFAEL, T NP EHEZIGRA O/ R o 72
bOLEZLNL, Tz, BEK L 7 MEZERCIRA 13
FEOMELHLTVL I EhBIgEN (Fig.3h
3o
AL 7222 B B X OSSR O HApHE 75 2R F
I22WT, BSAOWEFERZIT- 72, Fik%Fig 412
TR o ML F DOBERRE IS U CTBSAD WL A5 25 8 12 5&
WASELL, BERGIREEQ00T F Tl G =, WA Mg DS
BhAL, 1000C TIEWMAE =AM T L7z, fix b BSAK
HEENLH o 72900C OBEBHLFI121E, ENLSOBE
WKL T2 IE A BN W E L Z100nmD/NMLATERE &
THEY, BSADOGTH A4 XiF10nmAEith Tdh 5 = &
5HTBSADKLFHANDERENDREI DR T VWI LS
FREERIC D BAYIC BN 2 R R & g2
ENb, fEoT, 100nmD/NMLE S SR, HE
R CHIUIWAERD S5 7% HHINAFRETE 5,
B 2HApZ WA Z L2k o THERMOK T
BEOENIZZ RS, WL CBSAWAE EEBREZ 1T 72
(Fig. 4)o 1050C TREM L 72 Hp S FpT 1~ 1% rpr 22 R0RT 7
WZHARTHS PIZECIRERE L HWIREE 2R L

720 BSADOW AR IZ12EFH DL ECTIRIZ—EE 2D,
1215 12 BT 2 BSAWHE FA Hp S2R 7120 L Tl
6wt% LHEE SN, IR T OBSAZ (2I1T4
TWAETHEICHE L. 20 &) ISR ERE T
BSADOWAEMIZE DL, KT 25100~200nm D /L
EPAHEL VLI L, S5, hEBEEET L
OHZERF LY BBSAOWAES A M HHEINLTWw5
CEERT L0 LIRS NS,

2. ENBEERKHMEERELTOX YT/
FLF DK RPN HIEIC & B AR

21 3UBIC

FFLEH =R EONE, WHERELDOEY
WEINTWLRREHE CH Y, Ik ETidtio
—AZDOWVWTEL, REONA I~ AL LTEHZ4E
HTWAEY, FF 2, HHNRETORT EF VLT
HoHF M AT, SHARRE FRCHRENY, SRR
Bk, ARE AR TE 2 QLG E AT S 2
L5 ZOMFEMETNI LI E Y, EHSTFTORf
el v, FRICF ML, TIVEEETA
CEDLFEMRILLS C, BRIBEIERT 5720FF
YEDLHBART VR TENL TN S,
DDSHEH T KT v 77X v ) 7 - LTOF M
YeoF A URT 2T —OWRN SR ST
E72H3, ZOFBEPEIIHE B AUEH] 2 & ORI
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A (Just after spray-dried)

B (After sintered at 1050°C for 4 h)

. Cross-Sectional View

.Expanded View

Fig.3 SEM Photographs of Particles Obtained by Spray-Drying of Pre-sintered-
HAp Slurry (A) and Subsequent Sintering at 1050C for 4h(B).

Type of HAp  Pre-sintering Sintering
100 @ |ntact 500°C,4 h -
| A Intact 500°C,4 h 700°C,2h
B Intact 500°C,4 h 800°C,2h
—~ 80 F O Intact 500°C, 4 h 900°C, 2 h
§ A Intact 500°C,4 h 1000°C, 2 h
< [ O Sintered - 1050°C, 4 h
w 60
m
'O L
3
S 40 ¢
[2]
g B
20
Od |||||'|||||ﬂ
0 6 12
Time (h)

Fig.4 Adsorption Profiles of BSA onto Spray-Dried HAp Particles.

RESLHAMHEICL LD 0RETHEY, TnbD
fERIBRBERE, S 52k My ARRkoERHE
e - FFEx2 L) WHEMEDL D o HE- T, £ L72iEH
RYEFRN O Z LI L L W 2o Rk
ORFENFEEND, TO L) 2RI L, ARWZET
3K RTOIRGER X M /T oM#EEo
B ERA, SHIZFOT—T 4 YL LTOMRE

AP A 4T o 720
22 EBFE

* MY F kT (CNPs) 1EFig. 5 2R L 727K %
FRAIHT RIS X D L 2o ARERIE, F Mk
~TUAVIZBWTAE L 2 BHEEFH LT, KAk
FEVETAI VAR L 72 MY 2 iR T Vi ) KT
WCHZ T My 2B loh AT &85 2 & 25
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[2 w/v% Chitosan/10 w/v% citric acid ag. soln. (300 mL)]

[3NNa0Haqsom.600mL{]/

2

—

Distilled water

Washed twice by
— centrifugation with
distilled water

I |

Aqueous dispersion
of CNPs

Fig.5 Preparation Procedure of CNPs by Aqueous Neutralization-Precipitation Technique.

BETHHHRFETH L, F MV IFKEMETE
WS 5D 3 5 47 (844D-VL, R2D-VL, 9D-VL)
OG- G &Rz, T ikE—4F& (50000) T,
i 75 ViLEE (DD) 3%7% %, W51, #@EDH
WA b &I, 7T UEREE410%, NaOHK e
#3NEL, FRAKBEE LTy VA ERL .
F N UBEEOBEEL, 7T VEAKRERISE MU
TR RE R M IR L LT 2w/v% & L7z,

PR 723 M R o A #EK GG % 1055 T
AE LR L 72, B EGEL 2R FE 43 A T o 5 1
(LB-500, HORIBA) 2 & Y fF% Ml L7zs A
BzonwtT, 2o¥—4rENEL—F—Fy 77—
+— % EAgt (ZETASIZER 3000 HSA) 12 & 0 =i
W2 CHllE L7z,

CNPs® I — 7 1 ¥ 7B L OFEW R I3
53—T 4 Y 7EOFE#NY T —REEEHET 5 HIY
T, RERA NV 7L (63-75um, 40g) ~NETIVINA
FEFEMBSA (10w/vo%KE#ES0mML) &L A Y1) »
TJLTHEHL-EYEREN T 2RV ET VAT,
CNPs/KZr&i (25w/w%, 800g) % F / fi 1M
B (GMUOTI K5 7 bFa— 7 EMEHRE I — 7
S YTEEE RTINS FN) KD ATSL—a—F 1
YTLTRA 7l TeME LSRR T A Y v
TN T AN THE 21T o 72, BOBEERIE, HA
HIFIT /S FOVEICHEE T, /3 KOV EIEEE200rpm, 37T
TAT o 720 REIE F IV Ry 3) Y EEREE (pH
74, 500mL) EMEH L7z, ABICHT 2~ A 207
T IVIE R TI2R TR O AR L 72 b O % Fw
720 KU EBR T OBSAREE IZmicro BCA assay kit
(PIERCE) 2 CillsE L7z,

23 WBREEE

7 FIVALED R L % M v 2 TR L 72
CNPsOIUEE, WTEB L V¥ — 5B ZTable1 (2
RY e PERIZTWEFNH90%L L EBmWRERE 2o 72,
02D FEFERIZESE GRL5HE) BEhorh v 7
—2arThole WTNDOY A TOF M2 & Hn
T & IR T-££300-400nm O &5 CCNPsAY S 5 1172
(Table 1)o — 7, ¥— % WALIX13~1TmV O #HiPH T
EOfEE/RL, THEF M UPET LT I /&
OWEERMLTCWELDEEZ BN,

Table 1. Characteristics of CNPs.

Degree of Mass median

Chitosan deacetylation (DD) diameter Zeta potential Yield
84.4D-VL 84.4% 322 nm 156.7 mV 92%
92D-VL 92% 375 nm 134 mVv 93%
99D-VL 99% 399 nm 16.9 mV 90%

DD=844% F 72 1399% D CNPs % Hl v\ T # L 72
BSAGH~A 7 ah 7O IZZFNZN8S, 83
% & HRENETH > 720 ESAITVTNE v
— 7T, DD=844%3} & ’'DD=99%"F-IgHi F1%1x %
NENGum, TumTHY, BERIENETNLTY%
(DD=844%), 26% (DD=99%) &\ DTH - 72
Boni<vA 705 7LV ESEMBEIZ L 72%5%, DD
DAHENZ X B RLATEIRR 0 O V18 BEOFHE L AT
EROEN Dol T2, WThov 70l 7t
VO RTEEBREORE L, MEF 27 v 73 L <
WS, Y & COBUEATET L TV B R T A 2
2o —HEZ, FT v 7 AS A TITREENLHERD
—F 4 Y ROBE T v A21E, FICEE L KSR
B R L D, FFIOKIE, SERTO® RSy X
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100

60 -

20 &

Cumulative percent of BSA released

Time (day)

Fig. 6 Release of BSA from Microcapsules Prepared
with CNPs(DD=844%) Each value represents
the mean +=SD. (n=3).

YT rbIH L, LGB TRESTTHLEE
(X2 DI AN E AL OETE R fhAs 2 5 72
B, BEAEAE S IND . F MY VIZKAETH 505,
GTMNICKREREEMDOT I V2 S BET LI LD S
BKEOUEE AT 5. 29 LI2BUKEREICHES
% KT ORFFREIE R 7 WACRE I 28 B 7 7 4 v ST
WZOBRDELDOLEHERINL, 29 LT 27)
YU REORBERR L, BUCBUE RTS8 v
AVAE 37/ I PR QR Ep i R = R Y (W
DD=844%3 X 0'99%DCNPs% FIvCTH# L 72~ 1
7 a7l S OBSARIE B & AR, £
nNEho< A 70l 7 h s DBSADH IZCNPs
DI —TF 4 ¥ 7 A LTI S A EF) &R
L7ze BFlZa—T 14 Y L RLVS0%D< A 707 7
LTI, AN —Z MIFE AR SR, DDIZIE
(ZBIAR 2% < BSARLH O BH3E 2 3l 28 . & 7z,
DD=844%DCNPs% W TH L /-a—5 1 v 7 L
NVE0%DT A 7 T A T WIZonT, EH O
BRaAT o -4 R AFig. 6 12" do 1 AMICHED R~
BSAZHUIE SN2 2 E5h D, 1HABEORT =
13HI60% & e o7z TOLIITF MU DOREIN
% 61305 6 AEEEDFEY) |k L CHLHERE & LT
B LAmEshiz,

3. ¥&B

HApA 53 S 2 BRI ZILIERAL T O & &
DL o7 WAERE, %O ITKGRHRAIT HEIZ L 5
CNPsDF# & Z DIRMAEREA ~DISHIZ D\ T DR
HEefrolz, BONEREZLLOD L,

1) 1 &K FE1I69nmOHAD A T 1) — DIEF T2
£ o THYEAT u m DS LHERIERL T35 5 4,
CHUIHEHET~NZHORERILEHFL T
720 ZAUCxT L, HApZ=KBE L CH391£1127nm
DEERE LIS, TOAT) —OMEHETIRIC
£ o THFYEST u mOFE TR & % LI AL
FATETE, TIIHERELHT LI LAY
Molze WHE &b BEFIRIEIZ X 5 T100~200nm
D/NLBER L, ZOMEANEFEIR I8 W T
BETH o720

2) HZERI B X O ERIR 2O T Y v X7 S
BRAEAT o 7o R, 22 B CTlE900C THERL L
AR D EVIERSER O N, — T,
RUR T3P 22 R IR T L ) e T o i
BIIZ b B VBSARAE R RS 2 E WL L 2
272,

3) AGRHFINTHHELS X 5 TFIE300-400nm AR E O
Wi&ExboF My /2 fordifcEs, ¥
N OBLT & F VAL & E KT 5 CNPsOFL T
FERX—FEMEORMIZIE, HEZMHBEIIR S
o7z,

4) F MY IR ORRGEHENET—T 4 ¥ T
PERFIC BT B &SRR, IEF 7)) v 7
NEOBENIZHEEE A L, BSAD &9 %55
FURNKR L CRCEEREERE 2 TR T & 5 2 &8

/]3\0 71:0

SHEOMENRAL

AREFFE T, AR R T e R 7 R RFI~ D
IS RGN L 2R~ 7 ) TV ORISR ATz
ZLHEHADR 71X 6 wt% D & ¥ 37 Z#ETE S
EDGTIr o 128, FERMIZIE Z N E20wt%FEE £ TH
EEITFALENRDHY, HADD Y Y X7 EH A b D
G RLCT A > Rl LR S S & 2 ol e XD
v, T2, FMFUFIRTFICOWTIE, BSAIS
L CIEENRULEEE R a2 —T 1 Y 7HIE LT
DFERMEEMHERTELD, B FEMT~2TIRELXH
5 MBI 22N A F BRI OBHE, in vivolZ B
DI, o - MR AR R S, wE
L ORMTREFEITFLENTND, TNHIZON
TOHBEET 2 FREAEAQT, HHEMICIET 2 BT
BWELN L o TFRig 1 IIRTHIEOREIZEST 5~
TUNTNNEDRITI2NEEZ T A,
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HApHL T DBIZERFIEIC ST 72 72n 7z, RIRRSFHE S 1.

RHEEWRZETT ORI B Bz, PSR, R
B, ZogrBE) LTUECBILHLETES,

SENHE 2.
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Controlled assembling of L.1,-FePt nanoparticles assisted by anisotropic wetting

-~

B ® & SHOCALERET EREETEDE 1L K

06104

B

>N

S Shinpei Yamamoto

A novel microfabrication method for L1,-FePt nanoparticles ultrathin films that utilizes

fluoroalkylsilane monolayer patterned substrates was developed. A line-patterned high wettability

contrast surface which consists of lyophobic fluoroalkylsilane and lyophilic Si-OH phases was

prepared via the local photodecomposition of the fluoroalkylsilane monolayer. Due to high wetting

contrast between these phases, anisotropic condensing behavior of the solution was observed.

Xylene solutions of the L1,-FePt nanoparticles were used to coat the patterned surface. The L1,-

FePt nanoparticles ultrathin films were selectively formed on the lyophilic areas.

MR ER

LI HHIE %A 5FePt (L1,-FePt) &, B4TO
T RSB T d 5 CoCrh & D108 L 1 b B i
[EFMEHK, () 7X107erg/cc) EHETHZ &b,
LD F 7 KFH 1 bitoFEwREH ) BT 7 ¥y MH
B OSSR SER IR TH 5 LlfF S hTw
%o RBIFETIL, BEGCEMEAREROZERHAM D 1>
Td DT/ RT % FA L CTHAIBS S & 2 il o B 5
ZHIET. L EAME, KX Mp2RA =T
y FHE Lz Ty s Tak 20— TH b EIjR
NHLOFHIZEY, KREZ 6 nmfEEDL]-FePt7)
J R % BAR L ICHBIRY S 2 Hf 2 ST 5 2 &
Thbo

MABROBIE

He B
A=

1. iR
BRI - XY ARy NI =2 HEDOERD
ooz, KA - KEE - REEED

SRANEL Sy

RACFHERDOBRFEDS R R TH Y, BT 1 A7
(HDD) \&Z DA IEHTH 5. 1 Thit/inch’% K
X @Bz 2HDDO BHEEALI, EROKBET— ¥
A ML =VHBHIIMZ T, R=F TN AT 4 THOEB
INRIFEEREEFEDOE o7 LWl % 725 31T hE
MWD H 5o BUATOMS LR LCoCrREED T T
Za7—BEHFAPRERTH L, LaL, BdEs SHE
(2 &V 1 Thit/inch®% 8 2 % &% B3RO TR EE T
HHETREINTEY, 536 L72BUREFTR T 2 5T
W 2 F M OBIZEATTH C L E N T D,

L1 RIS %29 5 FePti3CoCr 2 & & D105 LA
O EWK, (8 7X10erg/cc) #HETHIENAS
NTHY, EE3nmOLl-FePtF / ki1 1 fEIZ 1 bit
DERZEFHIELZEPFEBENIZIIWTETDH S
(100Thit/inch’FEEE IS 4) . Zh@ 2, K& S5
— A BN L]1,-FePt ) / K1 %, ALE
ol i 2 CEAR L CHAIICRCY S5 2 EMNTE
E, 1 Thit/inch’% 8 2 2 HEELANDOEIZ—512
NS EMHENThD, L L, BRmSUsE
2155 72D T &R T OB X 2 7655 2 A LA
VETHY, HFEIE, BOEEIK T oRE - Rt
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LA FePrH /TR

L yped et ]
BROER

LA A
e I )

RARRIENTZL1,-Felt

+/hF

Fig.l BHMEANBRIZ X 5L]1,-FePt+ / R FEF| ORI

MHREZ D72 OFOIERILE & 4 AD—M % Wi T
Xy, F7, B ETLIFePt) /R 72 HAIMY
ICECHI S &) 2B R = BAMIEBSRE S T,

U, WFZEEE L, S0/ ) T o 8 — LR
ELHLVEBHEM 2R L, K& S —THTI
KL L72L1-FePtF / ki T % S HEHE I8 124
B 72IRBECTHLY i 2 &2, R T Tl L 72,
ARIFFECld, 1 Thit/inch’h EOFLEREE % H ¥ 5
TALEREE AR O -0 O LR OfEL A By L L
T, KIAMPOAT =NV Ty TIZHE LIy y T
O A—fETH L EFEANHZOFHIC LY, Ll
FePtF / Hr ¥ % JA EICHAIRC Y < & 2 Hiflt % B 5
T4 exRAl (Figl)e TAVF—HELSVH
D TINA ZMERSAN (R & IR E) DER
TIE7A%L, Iy 7Ot 2ADE TRV F—2iE0
L7728 LW TN A ZERBUR OBFE 21TH) 2 &3, =
AVF—EIEEZ 25 L TOMOTEETH 5,

2. BB IhER

EAHHIANF—DRL LN R DH85 —
FICEANGEE, [RTGEANBHR] LFEh S
BREM R aNEBH 2R IENMSNTEY, By
SN TE LY, Bl 212, Pl R EmE 2%
I H B AV F = @iy LARWEG R L T
DA, FEHHET AL E — O ER I DR
MidTHZEDHMOENT VD, T &) RTHBEDER
B (F) BEHAMTALF— (hittk) 0@
ERTLLOTH), LTOLHIIZKRTIENTE S,

F=~, (cosf,~cosb,)

ZIT, yRkoRmEITHY, 0,5 %0013,
KAHMPZ AV F—DOEWET B & MR IC BT
LiiEoEmMmmThH Db (Fig2sl), 0,L 00750k
EWVITIEERE ISR E L e ), K eIl i Ean

PHEATT % 2 LD b. TNW 2, BIFHELNBIS
FHWTH  RF %238 — 2 RICHABY &8 5720
121k, RHEHHZAVF—OENTEDLEITRE VS
¥ — MLERMAER T 2 L PEELE 2D,

3. K&

31 L1,-FePtF/ BFARK

FBRIZAHE L 72L1,-FePt+ / R 713, BEHIZHE-
THBL 22", BB & 2 Bfcc-FePtd / K13
Sund DO HE? #HOTABL, €DK EFand D
JEEY % TSIO THE L7z, T, Hy (5%)
/Ar (95%) OFRICFBAT, 900T T 1 My 2L ng
AT LIS K ) LIS T S 7. RS,
5N 7=SIO M BALL1-FePtF / 4 ¥, KgiLF k)
7 AKEW, BALR ) ATFUAFHEFILT VEDY
A, BEOZOORVLEHCTAY—RAKSIZED,
SIOME B % 5 - e L7 o u k)L A EL L 72 L1,
FePt7F / R F % 15720 5 N7-L1;-FePtF / kT D
IR IE56nm, B A A GA1E19% TH - 720 L
(3Fes,PtsTH Bo ZiRIZ BT B-HEIZHRLITTH
Slzo VBRI N F /W T ORERIEE, ElEET
PAMEE (TEM, JEM-1010D, JEOL) 2 & 47572
ML A AT 1E = U F — 43 BB XA 4 AT % 1
(JED2140, JEOL) % H\»7z0 30K OB,
SQUID (MPMS-XL, Quantum Design) |2 & U #Ffffi
L7

Fig.2 /X% — AL LIZE >N 72 HE# O
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3.2 INZ—ALERER

BRI H T A OV F — 5 & AR H BT oA L F— 5
Mo BNy — LR OEENL, KA A
(CVAE) 2k yyaryznkilBianizziv
FTRTNFNY T EGFREIIS LT, BAERS
(VUV) EHCZZHY) V7T 74 —%47) 2 LI10&
DI L 72" (Fig3Z& ), BARM 2 ERLTFIEZ DL T
IR TTMDIC, [2-78—7vFaAF )] =
FIV Y A bFT 5 (CF,(CF,)CH,CH,Si (OCH,),,
FHETMS) BX O Y ary w4, EBEFEEKFT
MEAHRFICEHAL, 3TBKICRFELZA =T HT
3R SUE S 720 BUSRIZ FR F i E 7254 5 LY
L, =4/ -V THEL, ERTHEZRTLIL
12L&, FHETMSH.FFRECHES ) a vy
INEE2, T, FHETMSHE G FETHE S L
T2 ary g IoNIRILT, 4 YIROBIFEIOmmD
ANR—=AEHFTH T+ b A7 ENHLTVUVE (K

VUVLHRE (A = 172 nm)

b dddediddddlis

&+

4

AN N N T N N

L]

[ ]

BEEREOX B

¥

?H tIZIH
T T T N N

Fig.3 VUVY V7571 —ORER

F172nm) #WE L7 L7+ P~ AZDTA
Y/ANR=AMII/1TH B, VUVEORREIZ L DA
BT oC-CHAMEIR & /-o12, VUVILES
#4r CIZFHETMS S 2545 - Br2: S, Si-OH#k
MEEICFERT 2, Si-OHE S B & OUFHETMSH %
DFEBEHIT A VF—1Z, FNLZFNUMm]/m’B L
76m]/mBEE L KE L B> TWD I LG ENT
Wz Plko7ovzick), ERAHIT R LF—
WRELBRLD 2005 % 585 — AL %
TLHLIENTE D, FE & N/Si-OH/FHETMS J A
YR — v OIREBIEE, RATE T SEMEE (SEM,
VE-8800, KEYENCE) 2 & V47572,

3.3 EAFMwhick 37/ RHFES]

BITHERLE N2 7 aa R )V L2558 L 72L1,-FePt+
R A IS XD L, 2X10°wt% DREET
FUL VIS EIBER AR L 72, T/, FRS
NIZEREFTEDOEETHRT 52 2 LIZLDIREDR
70 % EBVAR & T L 720 15 5 N2 RBIVER O UMK
W o(1lml) %, ~A42703) I HnC8y—v
BRI TTA22 21250, EHFANHEREF]
M L7292 Koy &2 ild iz, fEREI2F 7 kT
Feyfk o REBIEIE, SEMIZ X D 1T 72,

4. BRRUEE

Figdlo ¥ ¥ L V23 # L 72 L1-FePt+ / i O
TEM§ % 7R 3o MAI3EET D & % CRERITER
WEERS TVD I NG 5E, ZOFIR L
56nm, YA A5AEIZ19%TH Y, EETHL o0
TV DAL 72L1y-FePtF / fi T O fl & 5 L v,
F/2, BRTHESN/ZLL-FePtF /R TOF 2 L

N

Figd &3 L v 248k L 72L1,-FePtF / #i 7O TEME
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VO OB LA B R R L L 22 R R R L
720 W CFRePtT /AT IXHBICHEC 2L TE
5728, IS OGE T T, MRE— A Y Mot
WS EATIC R B L) KRS 2 &£ 2 bhb, £
72, F UL UBEH OIS W0, BT A5SER)
T5 5 A LA — VIZEALHIE L ) T v 20
728, LlyFePtF 7 RF BT K E 2R 2 H L
TV b0O0, srEuEaks LTF 2 UIBHREN
LTHEARTEEZOND D LEORENS, KEWH
R 7 0O RNV LI L 72 L1,-FePtF / BT O %4
ERBICY, R UL IS ELL 72 L1-FePt )/
A ORALZE S8 b SNBRS C L VL S5 2 Las
TRETH D Z WG ole TOMRIL, SRRSO
T CREEQNIIRE 72 F RS %479
&2k, L1, -FePt) / kit O BHHIE D A7 5
FHRALE B O BCIANHIE b K247 2 EATITRET &
BT ERRELTVS,

SEM%Z H W7 Eigic L 0, {E# X 1/-Si-OH/
FHETMS /Y% — Y LR O TR % Ml L 72 (Fig5)o
R DY NI A NEET D T4 YIRSNY — 2 HTERK
ENTWDEZENGD 5. BEHVERFIESI-OHERS T
HY, BEWETIEFHETMSE 3 X B $ %o 784 —
YALEH OSIi-OH/FHETMSH (IEO 1) (2082 T
HY, FHLET74 VAT DTA v/ AR—AM (=
1) L0 /N EVFHDGH 57 FHETMSH 5T
NDT F NRATDEEDNP ARG THo 72720,
VUVIEDBSIFEIC T 4 »a~VUVIEAHEEL L, Si-
OHI DM L 72720 L E 2 b b,

ML CWARVERER (2X10°wt%) %, Si-OH/
FHETMS/¥% — UALER LIS T35 2 & 12 & 1) 7pR
SN F ) RFEIMEDOSEMG % Fig bl R 3, K& &
1-2mmEEOFH CTHL WIKEB L UCRE, S35 5
A VRS =PI NTBY, BIZZOHMIAES
WIREB L OREAL 5554 V88— THER
TV Z LD h b, Figblb) ITRTSEMEIE, Zh
5O 3O FRHE A BIE L/ TH Y, L1,-FePt
F 2 RFES (B2 WIKEaERS), Si-OHERs (BFV K
#i45), B X OFHETMSH 5 TR (i)
RIS A2 e TE S, $7-Figh (b) 25,
L1,-FePtF / K T-5B45713Si-OHT 1 ~ BB ST
Wb ZEWNGH D Si-OH/FHETMS (¥ — L £ T
RIS T SN2 BEEES R NBRICE > TH
R HH T AVF— 55 (Si-OH#G) 1EIRIZHE
L, BVWTHEBROBENSRIAZLIZLY, L1,

FePt} / #iFH3Si-OHEBR 73 D A FLF & 72 E AT
BENh7zb#EZ 5N b, Figblc) (ZL1,-FePt) / kit
/FHETMSZ 4 > IRHEEH > % & 1) EfER CRigE L7z
BChd ), WESHICHE 2 REAER STV
Ehgdrbs L L, Fighld) 2R X912, Ll
FePtF / R 2SFHETMSH. 5 F B 43 1 13 A LT
W EG (R oFRALES) bBEINTBY, A
BEF DT / FFRENET X5 2 LAVRE S L,

L1yFePtF /W FigE 2 B2 L BREBER
(2X10°, 1X107°, B L UBX10"'wt%) ZHWT,
J R FESA OB % 1T - 720 Fig 7\ AERL S 7z 5
J RFEHEDOSEMIEZ R T WTNOBEEIZBW
THRES1I2mmBEQHFTT 4 YRV y — o8
SN TWDEZ ENGh 5. FigslZLl,-FePt) /
Kf/FHETMS 7 A » IREEEHR G & & ) @S is s Cllgt
LR &R T o T/ ROREEDS R WA CUER L 7258t
(2X10%, 2X10° 3 X 1X10%wt%) TIZFHETMS
Hr P4 12 L1y-FePt > / R P FFEL T\ b &
ENHERRCTE D, LA L, F /RS —TF AR
(5X10"'wt%) T L7zt Cid, FHETMSH.4:1-
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Fig.7 K4 72 L1,-FePtF / i EE 0 BBV & Fl W T
R S N7 F 7 R TR MEOSEME (Kf55%) (a)
2 X10%wt%, (b) 2 X10°wt%, (c¢) 1 X10%wt%, 3
L 8(d) 5 X10"wt%

Fig.8 k% 72 L1y-FePt / K- FEE O B 2 H v C
TER S 72 KA RS IR OSEMIR (Fifi58) (a)
2X107wt%. (b) 2 X10°wt%, (c) 1 X10*wt%,
X U(d) 5 X10"wt%

JEE 12 L1y-FePtF /AL FRITE A EHFHELTES
$°, L1,-FePt+ / ki1 #R8% & FHETMSER A R A 12
GNTTA VREEDPTERENT L I EN G0 5,

I RX PR TF— Ty FIZ@ L7y 7O
L ADO—FETH L EZFTHEANBEOFHIZLY, K&
L6nmAEFE D L1,-FePtF / K % FEAR b 12 3 H B4
KL BT A2 L2 HiNE L TR Z TV,
Tz ExBHLITL 7,

1. VUV V7974 —12& )L 7-S-0H/
FHETMS/{ % — VALK 12T, L1,-FePt) / K%
BOXF VU UVBBRERETMEANIETRE I LICL

D, Lly-FePt7 /KT 210mmEEORFDO T 1 1
FECIE 25 2 ENHRETH B o

2. K&\ 7% iR T A Y REESTER S5 72
DI, BBET T DLl -FePt+ / ki1 i o i
(EDPVUETH Do SHOEERTIE, BEEEEOREED
5X10"wt % Td 5 K12, L1,-FePtF / ki 1345 &
FHETMSER 73 0SBAME 2 73 2072 T A4V fErE DT &
N7z

SHROMADORBEL

WFFEB Z L CTHW /2 2 O—EROBET, 2%
BNBG T 7z d kKA ORI RS 5 KT 2%
fEeftn Z LTS, SROVERSZIET HET
WO TEE R —FEMThHolcEZ TV D, 51k,
RRFZETHE L N HLAZED T, SRS DA T
TRIMOEREZITH T L2 XY, BALE S E ORI ]
2TV NWEEZEZ TV D,
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Elucidation of microbial adhesion to solid surface

06105

M £ &  KBRFIKRFERER  LEH5ER
WHGE B A 2 & Toshiyuki Nomura

Microbial adhesion to solid surface is known to play an important role in a wide variety of
situations. In this study, the early stage of microbial adhesion to solid surface was investigated
using the lactic acid bacterium. Microbial cells were washed using the sterile NaCl aqueous solution
to remove the extracellular polymeric substances (EPS). The washed and intact cells were used
for the experiments. Two types of beads were used as support materials: untreated silica (NT-
silica) and AmP-silica with amino groups. The surface propeties of NT-silica and AmP-silica are
negative/hydrophilic and positive/hydrophilic at the neutral pH, respectively. The surface potential
and surface tension of microbial cells were analyzed by the measurements of electrophoretic
mobility and contact angle. The percentage of cells adhering to support materials was calculated
using the absorbance of microbial suspension before and after mixing. As a result, the percentage
of cells adhering to AmP-silica was higher than to NT-silica. The percentage of cells adhering to
AmP-silica decreased with an increase in the ionic strength. In contrast, the result of NT -silica
was a tendency opposite to that of AmP-silica. These results could be explained by the extended
DLVO theory using measured physico-chemical properties. Moreover, although there were slightly
differences in the physico-chemical properties between washed and intact cells, the percentage of
intact cells adhering was higher than that of washed cells. This result indicated that the EPS
promoted the adhesion of the microbial cell to solid surface. Furthermore, the system to measure
the adhesion force between the microbial cell and solid surface was constructed. As a result, it was

found that the adhesion forces of the cell to slide glass at the ionic strength 5 mM was ca 3.4 pN.

MEE R

WMAEMOM ARSI, BEEL, AMMERE A
) —F 7 LB TRERBIICHH SN TW L —
FT, EmiEY, BEHRSEGY SRRAE REOH
HEOLRE, FITNVORERICELZELE WV, TD
L9 MY oNERSIE, HomY), HAR T
% EZBWTEMEERI ALY 5 FH, FRIKD IR
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fHEFEBRE AT, AEMAEE T MR ) ~ =23
B RITTHEE TN, 72, R L koL
PEIRZ M L, IERDLVOH R % v CELER W o 31K
NORFFEBRIZOWTRE 21T o720 2612, PHATF
WA BNT, AT A AT A B L7270k
BICOB 2 G2 2 812X, 9 AKEPSD
BiAE WAL & GBS F CHEBE L, WhRONED
% B L 720

MARBRROEIE

1. KB&AE

1.1 EBRICAVWERH

EEBRIZH WA, FEH 1 mmOEE % 2
T WIEEBI M ERE O FLEEE  (Lactococcus lactis JCM
58051k) THh %o HikiE L -WHIE, HOSHEZ LD
WL, AEMAEKT3 R L CGlaR) ~—%
B Brwicdegmik s, 20 % FOREHR KL H
7o BRI, R 100mmOERIR > ) 1 (NT ) )
ECNTYYRIET I /&R BALIERGEY )7
(AmP> ) 1) &R\ 7z,
1.2 REMARFFE

WikE L OHEOERREMNIZ, BERKEZEEON
SEHEH 7> 5 Ohshima® =, ' & Smoluchowski® = % Fi
WCRRED o700 F72, 740V 5 — HICER SR
Rl ) ARTFEEFELZLVy bR E LT,
TP &0 A 2 e L2 WIS IERK, R
VAT IR, aa7BEFTILUVER, 507
fittf5 X U Young-Duprée ® . # W C KL MmME N %
HFED o720
1.3 {+&EXER

A F Y ERIE % FHEE L 72 NaCURE T WA,
02127 B £ 9 IR % 43k L 72 BB iE5.0mlI 2 38
AR10mg % il 2 T120rpm THEFE L 720 1 KeRTRR A E
35S L CHAEZ LR S & T b IRETR OO

AZBIEL, IhHORR L) FIEOHEEANDOAE
F[%]%#F= (1-A /Ay x100& L CEFii L 72,
1.4 HEHAE

MEMOMNEITRE S AT 1%, Ex Hl#E L TR
EREOVMI Ay ) Y URST, B ¥y ST
¥ =3 5720ODCCDH X 7 & Ehi L 7B B A&
PHfEE, BLXOF v 7T v — L 728l % iR
METOPCHRENPOHEEING, £9, & S60mm
X JE10mm X & 20127mm D Fi g & b O AT ARG L
¥ (Parallel plate flow chamber; PPFC) WIZA + ~
5 5 mol/m’ D NaCIK A 12 FLER T % 438 L 72 5%
WazL, 3WEEHEE L CHEE AT A PTT A%
A Sz RIS, ¥~ A 203 ) IR T L
D PPFCIZ ol & fibfa L, 47 L 72 WK o A #As
REEIC L D BB L7,

2. RBRBERRUEZR

WEB L ko ZifFE 4 Table 1 1273, I
L0, B X ORGRSEOILBEOREFEICKRE 2
EWEIRON oz, T2, W IZETFEIO S
FCTHHIEDNbhrolze —T, NTY ) 7 ITANE,
T3IHEEEALZAMPY ) HIZIERHETHH Z L
MHERR S NIz 512, WHhB X A0 43K T 4
NE=FFNZFNAOM]/m* UL ETH B End, &T
BKETHLZ LD TD o7,

WIRIBERE DA F VAL 2 /2L &0 2 ) HiEfK
~DOFLEEHE O AR 2 Fig. 1 1258 T . BEMNERZ,
Ve, RUEFIS02 DS TAMPY ) A O HFANT L)
HEV LB EDRbh oz, BB, HEEAONT
) ANOfFERE, EERAR OB CERSE L1212
FLTHAEIENPLITEAEREL TRV 2L,
WK —AmP> ) 7 BIZIEEES ), WK-NT> U7
MICIIHBERIMEHL 720 TH b, 72, A4+ V50
MM 5 L WARMAESFIE, NTS Y 7 TEB,
AmPY ) 1 TRIBPTHZ EDTh o T,

Table 1 Surface physico-chemical properties of Llactisand support silica.
Cell Surface potential [mV] Contact angle [deg] Surface tension [mJ/mz]
Support  SmM  10mM 20mM 40mM O™ @t @Bt W ,r 7 AR yToul
Washed cell -54.2 -38.7 -25.2 -14.8 17.1 373 307 386 0.021 672 239 41.0
_Intacteell 527 373 240 140 125 224 328 37.7 0925 575 _146_ 523
NT-silica  -25.2 -21.3 -17.4 -14.6 12.1 164 205 419 0.666 557 122 54.1
AmP-silica  14.2 13.7 12.7 10.8 19.6 30.5 239 408 0.158 59.0 6.10 46.9
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Fig. 1 Microbial adhesion (open symbols for washed
cell; closed symbols for intact cell; O for NT-
silica; [] for AmP-silica; < for co-adhesion).
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Fig. 2 Extended DLVO potential curve detween
washed cell and NT-silica.
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Fig. 3 Extended DLVO potential curve detween
washed cell and AmP-silica.
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Fig. 4 Relationship between residual cell ratio and
drag force.
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FHPN OBIREFig. 4 (IR T, B, WRIIERS
BIAENFBIE, BORISVER 3 % BETE A A BT
ISTIH 5 HAES o720 BROFEARIL, Ao ne
EBITHAT B EPMERR I Nz, 72, ATAKRT
T A L2 ERO50% 5 iEE S 2 & 2 odt) % £t
ENOREMET S L34 pNIFETH L Z LA o
720

3. #®8

AW A ETNVMAEY & LT, BEOEE~OR#
BIGIZOWTHGT L7/ R, R EAOM A IS I
IRDLVOH G Z W T TP TE I 2R LIz F 72
WA AT L 72 ISR ) ~ — e A &, sk
WOREIMEE SN D Z D50 oTze SHI, Mk
MO ENZERNEST 272003 AT A& EEL
2o FORER HABMEDOATA FH I AEMMIBIT S
#771334 pNBREETH % Z L2350 o 726

SEOMENRAL

RIF7ECl, HIEZE R 2 VIRESMEOFLERHE % H
WT, BEMORNEBRICOWTHRE 21T 72, BIE
&, B IS L 7oA OB DHIE Y AT AIZD
W B A o B & S, BEE A RSO
KW % €T MRED L LT, MEMONERRZ KR
A TH D,

a4 FRFEECRR E S5 BT & MWk T
DORE BN, MEWDY [EE7-au1 F] Thb
LWV HTH D, 4%, BRI % WEBEYREA
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DREIEZHIE LW EZEZTWD,
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Experimental Study on Powder Propellant Thrusters for Space Application

-~

06111

FHIBHETF A
Bz B

¥4 Hitoshi Kuninaka

An entirely new idea of using powdered material as propellant is suggested for the space

propulsion system. Since powdered propellant does not need any high pressure system and

temperature control for storage in spacecraft, it is very manageable propellant especially for small

satellites and deep space probes. Moreover, although powdered propellant is one kind of solid

propellant, it has controllability of propellant supply. The thruster we suggest consists of the

propellant supply part using electrostatic adsorption and electromagnetic acceleration part. First

we performed a fundamental experiment about electrostatic adsorption and showed the usefulness

of this propellant supply system. Second, we made an experimental pulsed plasma thruster and

compared some performances of thruster using solid propellant and powdered propellant. The

thrust measurement instrument was newly developed in order to detect the impulse bit, average

thrust and propellant consumption rate simultaneously.

5 EAN=]:p)
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&, SRR RN R T A LEDH D,
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Micromolding of Nanoparticles Using Unidirectionally Formed Ice Crystals
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#H  Shin Mukai

The handling of nanoparticles is quite difficult, and still remains as a challenging topic for
researchers as well as engineers. One method to enable fairly easy handling of this material is to
mold it into microstructures which can be easily handled. Nanoparticles can be molded quite easily
to have a spherical morphology. However, if the resulting spheres are large, the diffusion paths
within them will tend to become long, and therefore generally, it will become very difficult to
utilize the unique properties of the nanoparticles included within them. On the other hand, if the
resulting spheres are small, a severe pressure drop will occur when fluids are passed through a
column packed with them. Therefore, it is necessary to develop a method to mold such
nanoparticles to have a morphology which has short diffusion paths, and which do not cause
significant pressure drops during usage.

One ideal morphology is a microfiber which has a diameter in the um range. Another ideal
morphology is a monolithic microhoneycomb having channels which sizes are also in the um range.
However, it is very difficult, if not impossible, to mold nanoparticles to have such morphologies
using conventional methods.

Recently in our laboratory, we found that silica hydrogels can be molded into fibers or into a
monolithic microhoneycomb by freezing them unidirectionally. As ice crystals which grow within
the hydrogels during freezing act as the template, we named this method the ice templating
We

found that the nanoparticles could be molded into microfibers and monolithic microhoneycombs

method. In this work, we applied this method to silica hydrogels including nanoparticles.

using this newly developed freezing method. The properties of the obtained microstructures were

also investigated in detail.
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Fig.2 SEM Images of Monolithic Microhoneycombs of Silica Including USY with Various x[g

(g-Si0,) '] Values.
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Fig.3 Nitrogen Adsorption Isotherms of Typical

Monolithic Microhoneycombs of Silica

Including USY Measured at 77 K.

Table 1 BET Surface Areas (Sppr) of Typical
Monolithic Microhoneycombs of Silica
Including USY.
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Fig.4 XRD Patterns of Typical Monolithic
Microhoneycombs of Silica Including USY.
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Fig.6 Compression Strengths of Typical Monolithic
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Fig. 1 Drying process of suspensions.
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Fig. 2 Capillary rise of pore fluid in particle layer.
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Fig. 3 Forces acting between particles.
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Fig. 2 Variation of TiO, yield with reaction period.
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Direct Preparation and Characterization of BaTiO,
Nanoparticles from Flame Assisted Spray Pyrolysis
Agus Purwanto, Wei-Ning Wang, I. Wuled Lenggoro
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Technology Symposium, Beijing China, P9, Sept. 3-5,
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Summary : In this report, we present the
preparation of BaTiO; nanoparticles using flame
assisted spray pyrolysis (FASP) in a single-step
process. The particle size can be controlled over a
wide range (from about 23 to 71 nm) by means of
concentration variation. The application of barium
acetate and titanium tetra-isopropoxite produced
pure particles without any inorganic impurities. The
as-prepared BaTiO; nanoparticles have cubic
structure and show high dielectric constant (2578.1
to 3611.8) at room temperature. Thus, BaTiO,
prepared from FASP will be useful for ceramic

capacitors fabrication.
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Fig. 1 XRD patterns of ZnS:Mn NPs powder.
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Fig. 2 UV-vis absorbance and PL spectra of as-
prepared ZnS:Mn NPs.
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In pharmaceutical granulation it is required to
realize the particle design to optimize the drug
dosage forms. Obtaining fine spherical granules of
uniform particle size less than 500mm for easy
handling and dispensing drug has been difficult with
the conventional spray granulation which gives hard
granules of mm order.

To cope with this problem, a special type of dry
granulation named pressure swing granulation
(PSG) has been developed by applying cyclic
fluidization and compaction utilizing the spontaneous
agglomerating nature of fine cohesive powders
successfully producing soft and narrow size
distribution of granules of 500mm order. However,
the PSG granules” strength has been in most cases
insufficient, i.e. too soft for pharmaceutical
applications such as coating and tabletting.

To increase the granule strength as desired, two-
stage PSG granulation was conducted by introducing
melt granulation. In the first stage, dry granulation of
lactose and polyethylene glycol (PEG) particles was
conducted in PSG at ambient temperature. Then,
melt granulation was applied in the second stage at
80C which was above the PEG melting point by

introducing hot fluidizing air.

With these simple and neat processing steps, PSG
in fluidized bed was made furthermore effective in
producing narrow size granules less than 500mm
with high tensile strength as in the results shown in
Fig 1 and 2. The product granules are also smooth
and spherical as depicted in the SEM image in Fig.3.
These advantages are important to meet the current

pharmaceutical industries demands.

Cumulative size
distribution (-)

0 500 1000 1500
Granules size (Lm)

Fig. 1 Granule size distribution of the product granules
with melt granulation.
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Fig. 2 Tensile strength of granules.
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Fig. 3 SEM image of product granules.

— 147 —

Conferences

1. Noor Fitrah Abu Bakar and Masayuki Horio,
Core Granules of Lactose-PEG Particles for
Pharmaceutical Application. Asian Particle
Technology Symposium (APT) 2007, Beijing,
China.

2. Noor Fitrah Abu Bakar and Masayuki Horio, An

Effective Production of Core Granules for
Pharmaceutical Application. Malaysia-Japan
Symposium of Advanced Technology (MJSAT)
2007, Kuala Lumpur, Malaysia.






55 10 8] SOFC EFEY >R T4 (SOFC-X)

10th International Symposium on Solid Oxide Fuel Cells

FO & KA B CPA194E 6 H 3 H~ P94 6 H 8 H
B 35 AT - SR AR RETA HERI01

® 5 &

FHED B

B RER L TR RLE L (SOFC) (ZEEhIREE 25 <,
IREHEISTE D BV C & D EAIEE T AL F— LD 2
TAELMFEINTEY, HE, 72xJ)%, a—uav
RIZ BV THEBIIESERICITh LT\ 5, SOFCO
FERLD720121%, T 2 BB OZE - HarBa %12
B9 B IEMOscHE T, 25 2 IEICHITEH 5 & 3
ETLIEDVEELEEZONSL, RV VRI T AT
SOFCO BZEIRIL - FERERERIZ B3 5 1t F o e it
G, BEAE B X OV X7 A O - B R L,
SOFCRAZEIZ B L 72 IRl 2 5 B 12 BV TS 2 5 7
PHIF SN D FRICAREY A7 41F, BirotT 3
v 7 AR BMOFEEMELE T2 00, WBEIS
O EERI A B REAN T T BT IER TR E
FAFICBWTHELZEREF > T,

PRI LEORE, SMEH, NEE
ZhnE 572N (EIN 309N, E4E 263N)
ZhNE# 3020

WE  ERBRILIRAE LIRS 2 EIFR &k

FHRFRF LR #% % L O

-

BRDBIE

KR OB T AN F =2 A7 5 L LTHRE
ENTW 2 BEERER LY R E (SOFC) D%ERIC
HLET B0, FEIOESOFCERE Y v KT T A
(SOFC-X) #%PfitL7z0 AT ¥ RT7 20EMFIKIE
(1) 4554 SOFCHIZE 4 8 £ UNThe Electrochemical
Society, Inc. CKE) TH %5, BHOTFHEE EE 5 AH
FKED S (GES72%, 307 E) LESTH-72,
SOFCOBHFEIRIL - FEREFAERIZ B 5t F O i H
U0, BEMEEB XY AT LD - BSsR &
SOFCH 5 \Z Bk L 72 I8 #7073 BF I BT, 513031
(A5 31, TIBEZERI051F, KA ¥ —5%1950F)
DFRDAT O IEF e iam AR S ize SHOMZE
FISORENIIRE SN D, T/, BERROER, 7
INVHALET arBXONYry FEREL,
MEFALEORRE GOz KD Vv RD T MIEEIE
WRICHTE T 2P ECHETFMEBE LML TEBY, 4
BOMFELE) AMMOBERLERIZOERCTE /2%
A TW5b,

— 149 —



ANNUAL REPORT OF HOSOKAWA POWDER TECHNOLIGY FOUNDATION
No 15 2007 4%k
20084F 5 A FEAT

N

2

g WEEA R MR AR WL [
T573-1132 KB HHAHRIE 1 T H 9 %
TEL. 072(867) 1686

FAX. 072(867) 1658

o

R T (M) NPCa—FKL—3 3
T530-0043 KBt X K 1 T H 9 %195
TEL. 06(6351) 7271




