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Creation of compositionally graded particles by spray drying
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Abstract: Morphological control of the particle is effective for the functionalization of materials. | have been conducting research on
the preparation of hollow spherical particles by spray-drying method, which involves the spraying of an aqueous solution containing
dissolved materials inside a furnace so that materials undergo instant drying to form a powder. The powder thus formed is composed
of hollow spherical particles. | previously developed the CO, blowing method for preparation of novel spray solution. A highly
concentrated calcium phosphate solution could be obtained using this method. Hollow spherical hollow particles (1-3 um) of
calcium phosphate were obtained by spray drying from a highly concentrated solution. Moreover, the spray solution including 2
components which differed of the solubility was prepared and spray-dried it. The spherical particle obtained using method was
compositionally graded, where the outer composition differed from that inside the particle. This compositionally graded particle can
be expected to be useful as a drug delivery system and the functional filler.
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Fig.1 Preparatory mechanism for hollow spherical particles by spray drying

2. CO,REFAAEIZK DRBREKET /2 4 MKBRDRABEDRF

Bk 222 T 2 7o OITIT H OB 2 5k S S T2 miREOKIER AT 2 BN B 5. L LR s, —ik
\ACHNC R E T E DERIR 2B - 245 8 5 & UTEITIE, AR AMEN - b B B AR 2 R~ 5 Z &3 C
. 0, EIRREOWE AVEFE LTS S I IE S TR PR T A5 T LN TE DN, AR LT
WCARLRETHLT-OMELE LTRIAT 2 Z R TER. SDIT, Hlg/e EOfg %z AV CRMES BTG58, Ak
WIZomEE OLEMETR Y BIIYE 2155 Z ENTERY. 20z, MEHE U CHIARRE R ZEh 245572
WIXMEFRRIR T CIREME L C, MBI ITHEATE L e D REEET AMERH H. £ 2T, HEIX CO, 2
BRERTI V7 Iy (CaCOy) DIFHERIENCIER L7-. REEH /LS 7 AORMEEL 0011 gldm® LK<, I EERNE D
N DT DM, [RIES NV T ZEREIRIZ CO, 2k X iATe & (1)l V) RITEMED RER/KFE /1L T I (Ca(HCO,),)
LR, TRARFEITN 09 glom® ~ LR D, IRERI LT T AOFRERIENT, Z DRERKFEN LY T DIKTRIED pH %27
N VIZT D, BDVITRRE BN 5 Z & CIRIEIIV S T DSEEBART 5 2 & 2R L Tns.

CaCO;+CO,+H,O0 ——> Ca(HC03)2 (1)

—J7, KEET /%A b (HAp) 178 & OAREEHAR D
FERSTHY, KIIXFE A EIRIE LI MEFANSZE Y
BThD., LMo T, ZOEETIIERED HAp Kinikz
TR T X e, HAp ERIRH 2R T ORIBUI AR FRETH 5.
L2, HAp BREIRIC CO, 2R EIATYZ L1281V, QXK
ST &0 — B R KRR DS TR T RE Tl e E B %
2. T72bb, HAp % CO, I L 0 alsMEDRERKFE N T
LE U URARESIRI iR U O HAp KR 2155 DT
H5.

120

Ca® ion concentration / ppm
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— > 10Ca(HCOy),+6HPO, (2) 0 25 5 75 10
Time/h
% 2T, HAp BRBIRIC CO, MR EIAATERFD HAp DYERFE  Fig.2: Dissolution behavior of HAp upon CO, blowing.
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deposited on the substance A. spherical particle

Fig.4 Deposition model from the mixture solution including the material having different solubility.
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Fig 5. SEM images of the obtained product.
(a): Outer shell, (b): Internal structure

Fig 6. EPMA mapping of the obtained product.
(a): Ca [Outer], (b): S [Inside]

1) T.Toyama, H.Nakajima, Y. Kojima, N.Nishimiya, Phos.Res.Bull., 26, 91-94 (2012).

2) IS, FREMEE, i 2012-212108, (2012).

3) T.Toyama, S.Hattori, Y.Kojima, N.Nishimiya, J.Australian Ceram.Soc., 46, 10-13(2010).

23



