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"ABSTRACT

Bioglasses have been known to be as one of the promising biomateials, which can be used for replacing
defective hard and soft tissue. There have been many reports an biological results for this type of glass, but
ne syslematic work has carried out on the structures and properties of the bioglass itself In the preseni study,
the effect of POy in bioglasses on their structures and properties was examined. Infrared and Raman
spectroscopy for the glass structural analysis, differential thermal and X-ray diffraction analysis for the
crystallization of the bioglass were performed, and several physical properties were measured. When the glasses
were heat-treated, Na,O - 2Ca0 - 3 Si0, was the major crystalline phase and §-NaCaPQ, crystal was found for
the glass with high P, content, The added P00, in the glasses enhanced the polymerization of silicate glass
structure and il changed the chain-like glass structure to a sheet-like structure, and some of P,0O; may stav as
phosphale monomer, With addition of PO, in the glass the density of the glasses dereased, but not much changes
in their thermal expansion coefficient, softenmg point and microhardness were observed.

1559)



1.2

HAAER Ax, W, =5HESR A4S 4 4
iﬂsq d5F AT 4 Yy 5T A€ 1970Ldr41

& Al 44 A2EA —r7TZHfL° SefAel Ad A
%7} FdalA A dEo] e]E&% Biocermics g H2w],
£33 w3 AAg el A A AL Letel A
s A3t o) ot B4 14 7lHA D g ABol,
o] & ARt ou] I4LL S45] Yol L4 5]
FAE volF gdo,

AZzHx Fa2 AL Y43 Bioglass+ 1970
d Hench'oj S3e) 749 o) %, Bioglass x4} 2
249 wge w2 getd 44 = Bioglss & A4
o 4T F AzZzYAe Bgr Y §54, 4227
kel ARlolA ERA S wsbsel Hak T o
A ol ol # gt e} Bioglass Ao Fz7 £40]
at d-re Bage olx go

B el gy, wate] Agkalo] $44 Aoz deja
45868 995 45810,-24.5 Na,0-24.5 Ca0-6 P,O;
(Wt %)% 7| #2402 Haoiof PO,Fe] o] BE &
e F2Y £49 dE TR S,

o
-+ 2

2. YEYY

2. 1. Ho188 B AEHE

& Aol A A f224dE Table o4 2e 7 A
H 4585 Aol A POsE A& Al z4 & 26Na,
0-26Ca0 - 4880 (Wt %)-& 71820z sfn &3
Fo2A POE 0~16(wt. %) 2 w3tz Hobelgl

Table 1. Batch Composition of Bioglasses (wt.%)
26 Na,0-26 Ca0-48 5i0, +xP,0;.

Ca0
__|

F-Nazo Si0, Excess P;0;

0

2

4

6.4

10

14
16

26 26 48

UI

(560}

% olg §A2E A% AGE FFAGe SO,
(Junsei), Na,CO,(Kanto), CaCO,(Kanto), H.PO,
(Chameleon, 85%)% A-g-519ic}.
Tl A \L Azsly] $sle] Table 18] 242 4

of EIE £ 10T A7 Al Azded MG 2o}
o Y3, SiCE PUAR e A7)2)4 2ddo] o
1250-1450°C ¢ %EOM 24170 858 & ~gdEa 2
of Fof agich, Fdd f21% A7) s s
A ol 4, 9o 3 2L 24 £ 3

sei¥zel 2o fo4AE BER.

Raman -3-24, 4=, %E , 98 FHE 24
AL 44L& D T.A A A pgoﬂ Acrale 2n e 4

Wiez A5y, W0C/min, £&4cz £3] 3

Ji:

A Ete] 2ol Al Adulztegict, Al felAd
& XA sdE4dae] $a44H S eldgl,

2. 2, AAEEY & Rl BFE

2 FFen 42 F9E F7) F4)5ke 325 mesh o]
A 400 mesh 2o 8] A= 218 fo] L 50mg T FH)
o Azt 4444 stddet. 4&717 25 Du Pont Series
99 A A G EA 78 Agalglen), $255 % 10T/ min,
2 atg

2y ol el E °—é e & A ¥o4
Tl fale] FA)
D D.T.A 9 whedsde]z

slo] FA 44 -4 344 Palgich ofuf 4
44 771= Philip A4 X-—ray diffractometer PW-

1710 {CuK e, Nifilter, scanning speed | 5 degree/min .,
full scale 1006 CPS, 246 10=707) ¢ 9 =},

X-4 g4 ¥4 A5z Jehd 2gdelaE JOPDS 7
=79} Dent Glasser 59 ol7-:=%3 ¢l mele] 47419
FRE Lol

T
2.4, Mo F2EM
7oFdE felAsel $uh(-325-+400 mesh) 2 mg #}
KBr 200 mgg wtafddd 1082 £F +48 F
10CE F48 A=7] WA 1043k A24)7}, o]%
< 20,000 Kg/cm*e] Adeiesn 4y ¥ dtag



Po0; g%l w2 Bioglass o] 7 ¥4 o &

A ZE 3 KBrotablet flez 64 34345 d8q
o,

alw) &3 7)7l: Nicolet Instrument A48 10 MX
FT-IR o] ¢l.an], 400—1400cm-‘0§°44 shel M FAd)
Gk

2. 5. Raman 2Z5 A

Al e g d4stE fedAdE g
Hepr]z Adkde] 1200mesh A=A HE ola)sle]
S5xbx10mm 27 A[fL Azteigict, ol E§ 245
A A7 G Ar-Galod of Al EellH 10 278 A H sl b4 A 0]
Blof A Azg ¥, 2 £ Raman#34 #4& 949
T,

oleff L85 7|7+ Spex model 1403 double—grating
spectrometer (slit £ :5cm')¢]=], Argone]2 Laser
(=} 514.5nm, power . 700mw)E o7|Foz AL
she] 907 AbEby ol 2 5te] 100-1400 cm o el 4 F 4 5}
s}

2, 6, TAIHAIERY Lat

w219 =Tz A shdwd 0.01% HCle)A
10 27E 43 & 89.% Zog 28 8¢ Hitachi X
-650 FAREA e AE Adste] BAsigith

2,7 Uz 3 HHAE =5

25g Az AUE 4o AHES
Ao 7Fo] gk

el o}%}—._

e

i)

7+ 2 Awt 20 A4
7}7 o}é Archimedes ¢ =2

ol &dle] i S}, ma Ay fa) A5
thelolZ e Awi7 2 And Aidle] 3x3%25mm 27
8 AlAE% #2d B Netzeh 4] Mode] 402 ED 303}

=4 = 10T /min, EEAS GFehhE A
Eate] dAGEL Syl

2.8, HEly 9 o2l =4

Tl A 8] AAES 5x5XImm 272 o

i & fiber elongation ¥H-& BlE A 7]
4 Harrop 4| SP-3A 43t3] 3475 Al&ahel 433
F5E A dEEE SAsigen, Aud §e A
AL 30l 1200 mesh vl & dA=bet & Zwick 3212
vicker's ] A£24 = 247 & 2kp ¢ 35 Al43lo] o]4 7
=5 45

AL o

gty

A27H M4z (1989}

(561)

i
[

;%]

G

7 249 felo 8 #d ALy 44 Fig.l
| vhebigicl. felAHe] 2EE 530CEA P08 ool
WEE LA %n o e} AARE ] HRae d
drolat PO %& 10wt %7 FrpA Aol wet

34Eo g o TR} FAld) Hela A7) qbasie 9
o]2.2] Fo] WejAm glep, 27z POE 2 o] #e)
e F5e wddela £xrl 28 HEHag o
e}, o) P02 10wt %A1R A gL 7%
E fe Az Fobdo) e} ARE A A4
F3, 1 oJA% H7AAEEE PO ZAG e
ZANAFS W Eelel AAde}. g4, POS Uwt. %

2

ol H7FE Afels AR g t‘é“ﬂ"]i?}
St e, POl FAR4S waselz £
A0 ARE 4 = 9. olHd €42 PO A
7t el wpet fEle] Abo] 20Z HelEmA] A Alel4)
T L§ T e T T T
j\/ o Po0s
o 2% P05
i
= //\_/ 4% PO
2
[ 84% P0¢
l 10% P05
4% PO
/j\/\/ o onﬂ

500 00 800
Temperature (*C}

Fig.1. D.T.A. curves of the 26 Na,0-26 CaD—48 Si0,
glasses with addition of P,Qs.
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Fig.2. X-ray powder diffraction patterns of the 26
Na,(-26 Ca0-48 Si0, glasses with addition of
PEOS-
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