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A hydroxyapatite microsphere was prepared using a spray-drying method. The change in the shape as a function of the slurry
concentration and the change in the degree of shrinkage according to the heat-treatment temperatures were observed. To obtain
biomaterials with improved bio-stability, CaHPO,-2H,0O and Ca(OH), were mixed at a ratio of 6 : 4 and then ball-milled to synthesize
hydroxyapatite. The hydroxyapatite microsphere was prepared using 30 wt% ~ 80 wt% hydroxyapatite slurry by a spray-drying
method. For concentrations lower than 50 wt% or higher than 80 wt%, doughnut-shaped microspheres were produced. However,
perfect microspheres were produced when using slurry concentrations of 50 wt% ~ 70 wt%. A dense microstructure was observed after
a heat treatment at temperatures higher than 1100°C and the size was reduced by 24.3% at these temperatures.

Key words : Hydroxyapatite, Sphere, Spray drying, Bio stability

1.M =2 FTAse 8o, YEH SR AMEHE dermal fillere
hyaluronic acid, collagen, hydroxyapatite 522 o] A}
4% hyaluronic acid, collagen®} 72 F71& fillere A
=4 Halgo] Eot AleE A wHESjof st= HAZES 7
3 A A3l 9t} WHHAY hydroxyapatite?} 7HS F-7]E- AYA|

Hydroxyapatite [Ca;o(PO4)s(OH),, HA]= AA
ME PAshe £712 ARom 4 ﬂwur -
o $58 AA AL T AT EF 2

ST o] &4l Wl AAH Adsty AMTE &
A3t AAIZ1t). Hydroxyapatites T4 e, granule
ge e Holehrd & 75 Hvlol A4 AL
%:50]7] <93k :IE];Q]‘:O] }j].o] o) /q]g].ul oz U}o] AE-E]
T w8 7Y 9AE S8ale JAnzA, T %
AA, A7 B8, A7E ARE Sl ol g8, 1
9401] TEAE W, T A, vlol2i2 A, DNA &
= RNAS] AA|, OFE x| S o7 Algo]| 753t} 1-19)
ZAA(Filler)ys ¥ 35S AYFE Ay FHEAL

<

TCorresponding author : Soo Ryong Kim
E-mail : srkim@kicet.re. kr
Tel : +82-2-3282-2474 Fax : +82-2-3282-2430

A o] Eol AlEaArt Y A&EE FHE 7L
2o AE-¢ dermal filler® #FAlo] Z7HE AL e FAo]
t}. Fillere YR8 FAP|E E3)0] —,—OH% 3 " =
AAl BEA] Folok strR YAl ¥ 2 2717} )
T Fa3% atolth FYA TS %0171 flate]

Zh= 3 9] hydroxyapatite microsphere”} &

SunsS (NH,),HPO,9} Ca(NO;),E SHEHZ A18-3}
o hydroxyapatlte sluryE ¥HE3L 7)o NH,HCO:E #
7vste] spray drying WS ©]&3te] oF 10mm =719
hollow sphereE A%ttt B8t Pradesh5-< hydroxy-
apatite slurry®l] sodium laurate, PVA 5¢] w0l & ¥
oil-drop W'HS ©]-&-3}4] hydroxyapatite microsphereZ |

—145-



146 oF - AVEE - 9E - AFE - A - 4G - W4F

Z3tg oy 3 2ol BFE A o] microsphere =
717} B9 sk

2 AFoA e #Ys A7IE JHAEA X
hydroxyapatite microsphereE A|Z3t7] 913te] CaHPO,
¢} Ca(OH),E ELEZ=E 39 F2AHOZ hydroxy-
apatite slurryE YHE3L spray drying WS ©] &3}
% 50 mm FL A7)E THAH AL vl S g
= FEUYAE AxsAY. EA7 2= w2 hydroxy-
apatite microsphere®] 227 ‘gl tisiA XRD, SEM
T2 Bl EA sk

2. AE 9y

2 AFollr= EUEZZ Calcium Phosphate Dihydrate
(CaHPO,2H,0 98%-tH78 3}=), Calcium Hydroxide (Ca(OH),
98%-th A3 F)E o] 83t hydroxyapatiteZ 33 8ttt
CaHPO,2H,0 15127 g3 Ca(OH), 44.46 g2 mill jar]
Wil 7]l 450 mle] S/t 3kgel ZrO, balls ¥

481 7F millingdl®] amorphous hydroxyapatiteE A 33151
ot 9] slurryE ©]-8-3t] spray dryingi< AH&-Ste] 73
9] hydroxyapatiteS A 23 Th Spray dryere= 7]
4600(L) x 3600(B) x 4000(H))E A3 2™ spray dryer
P+ 37 L& 170°C, =+ 37 £&= 80°C B F
UEE 2748 Tm/minl 2 Iy HE} AR
hydroxyapatite slurry =% 30 - 80 wi%=Z 243} T}

A S AEst A717] $Jeke] EAE 27102 5°C/min
o] £E2 $&3k9 1000°C, 1100°C, 1200°CelA z+zt
N7 A8t AR ZE stk XRD (MAC Science
Co., Ltd. MO3XMF, d&)& o] &3t dAg] 2= u}
A W3kE 32 &9tk FE-SEM(JEOL, JSM-6700F,
H)S o]83le] AZE hydroxyapatite?] TIMFZRE
skt

W o

3.1 % nE

B Az A= CaPe] 3181FEA 17} 1,679 hydroxy-

Fig. 1. FE-SEM images of hydroxyapatite microsphere according to the slurry concentration.
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Fig. 2. XRD data of hydroxyapatite microsphere according to
the heat treatment temperatures.
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Fig. 3. FE-SEM images of hydroxyapatite microsphere after heat treatment.
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Table 1. Surface Area Measurement Data of Hydroxyapatite
Sphere at Different Heat Treatment Temperatures

Heat treatment
temperature (°C)

BET surface area
(m’/g)

1000 1100 1200

1.3241 0.4940 0.2477

HE FE-SEM images #&dte] & A3 %71 30 wt%
o]%Fe] A7t HH 7o s ARAATE 30 wi%
ojstoll A= =W FEiut Al B o] v Ao
Aot T3+ hydroxyapatite slurry S%=7F 30-50 wt% 735
spray drying & 58 Hd°| 8% A=At =Y FH
o] A= FETE BT HoAE AR E9l H
ATk (Fig. 1). 30 wt% ©]3t2 F=7F @ A% W57t
T HEA =Y BYgo] e Ae Ao Het =
= FEE THE 80% o3l Agele SAHX 9ol
FEE JEp ALY FHRE WEA] o] Wil o]
oA el WH-7F HAAY F5ahe B7Fo] VERETH
S 80% ol/de] A slury U =Fo] el A7}
AT Wb Eshs 2L 50-70wi% FEE
7= slurryE AHS-sh= Zlo] A5ttt Hydroxyapatite
slurry §%7F 50 wt% ©]23<1 79 spray drying & 5
E B 40% olFo = F7t shith

Spray drying %71 % atomizing speedS Zd3lo]
A=t 2715 24 33LAF hydroxyapatite slurry2)]
50 wt%=Z 1A 3} atomizing speed®l| wHE 73X
ol T =7t WE A9 7 dA] 2717t
d 7 Eol B ¥oAY YR Y=
AstATh A% (3000 pm ©]she] A9 FEAA
A Hr7h BEatolA Yol Hole EEol
XA "ol o] BRI 4000 rpm 73 -F-
=T 5000 rpm 7F- ERFEC] Hom My
TS dE T AU

Slurry?] X+ 50 wt%Z microsphereE A 232 &
A ste] H sty dekst S AxzeAr ST
XRD £21 A3HFig. 2) 1100°C o] ol He 244
sh7t oS 89l stla BT &3 hydroxyapatite
peak (JCPDS card# 09-432)S} A X|5le] Ca/P2] 31314
Z 87} 1.679] hydroxyapatiteZ T EHANSS 21 & &
AATH

[e?) Ol'r
H

k1 o

)

oX
N
Kol

2
Rl

e
of
i
e O oft fo a |r wl [ oft

piKe)
5=

f

SEM ##3 A3} (Fig. 3) #9599 YA7F A AY
TUlRgRel BEkgo] HAuh 2l L7 2po]HLe u
A $re 1000°C 7 FHol 7]Fe]l ®em 1100°C ©]
ol A 7ol gl ALE mHTRE B Fon &
2 1200°C= YAE B3-S 3t & A Hol A=A
o} B RS dAy 257 Ut SeE Aoy
olgigt A& SEM #zst nie} o] 2x7}t FUbE

RS - A9 - aeE

10 100 1000
231k .| = HA 00CR7A4m
I \ Shrinkage rate 244%

154 | $\ i
X i & 1
77}k / \ 4

O~g— & S0

—— FA L0CAZ ]

0.0 po-o-v-0-0-0-¢"

213 7

- [\ Lswieemezs ]
1421 / T\ 1
s /N ]
L v/ v\v |

0.0 b v—v-g-v-9-9-7 gy
. o L : SRR
25k /xé —— HA 1000°C 5264um]

L y \ Shrinkage rate 183% I
15.0 | / A\ -
75 — / A\ _

b
N,
0.0 ba-a-a-a-a-a-0-4 Aa,

%

19.5 - ./'\
130 / \ i
R g5l A

"

Sm.
- -E-g-E-E-E-E-E-E-E-E N

PR R | " 1
10 100 1000
Diameter (um)

0_0 -u-n-m-m-m-u-u-87

Fig. 4. Particle size distributions of hydroxyapatite micro-
sphere after heat treatment.
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