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Abstl'ﬂc‘

ic with the composition 42P,0540Ca0-La;05 10Na,0-3TiO, (mol %) was obtained

km_cermm g X :
nelt-quenching method. The crystallization and sintering behavior of glass have been

he siandard ! YD methods. The sinter
ki egusing e DTA and methods. The sintered phosphate glass-ceramic, containing bioactive
sl 5 Cas(POD: and p-Cas(POy)> phases, was success ully prepared.

? i\'el'W ords: pol),phosphal‘e glass, bioactive glass-ceramic, p-CaP;04 a-Ca3(POy),, f-Cas(POy:.

| [NTRODUCTION

Due to their potential biomedical application, different types of phosphate based
dasses have been extensively studied. [1-4]. Recently, they have been evaluated for the
drag delivery applications and bone tissue engineering. They showed highly positive and
pro;nismg results [5-7]. The addition of lanthanum to modified apatite was found to
improve its biocompatibility and lower the cytotoxicity against osteoblast [8]. Also,
lanthanum substituted B-tricalcium phosphate (B-Ca3(PO4)2) was developed employing
te precipitation technique. The anti-bacterial efficiency of modified B-Cas(PO.)> was
confirmed against both Staphylococcus aureus and Escherichia coli [9]. In this paper,
the glass-ceramic with the composition 42P205-4OCaO-LagO3‘IONa20-3TiOg (mol %)
was obtained by the standard melt-quenching method. The crystallization and sintering
behavior of glass samples was analyzed using the DTA and XRD methods. The sintered
phosphate glass-ceramic, containing bioactive B-CaP20s, a-Ca;(PO4), and B-Ca;(PO4)

phases, was successfully prepared.
YEXPERIMENTAL

118y :
I Synthesis of Starting Glass

the reagent grade (NH.),HPOs,

The I .
aw materials used for glass synthesis were
aC e atch composition was melted at

05, CaCO : -

125000 5 La,CO; and TiO,. The appropriate b t:

UC for 0.5'h in a Pt crucible, after which the melt was cast on a steel ptl)mgbil?sd
0 the air, The glass sample was transparent, without visible residual ga,s.t uo s .
Hder X-ray diffraction analysis has confirmed the quenched melt to be vitreous.
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2.2 Glass €

ine the glass crysmllimlinn. the 'lf):]-i(;thl'nzll C'VStaIIi,_;mOn
To c}al“\‘,“‘:zcclr STA 409 EP instrument with h 20, p()W(!Cr g "
using @ DTA=NC ] s (100mg) were prepared by crus lllllg and grinding ¢, Cheg
mples PR e : |
M“dkic\-ing thus prepared !«])LLIIIIC:)I up t,( ’1 c DIOpriate gy ik
agale nmnaﬂ'l,gl‘qw was heated from 20 t0 800°C at a heating rate of , -. 5 )1,
0.048 mm. The ass Wis 7
The XRD technique Wa

s used to identify the phase composition of the ., Mir
sles. Samples were

crystalized at the appropg’iulc temperature 4o,/ 40,
The XRD patterns were obtained using a Philips PW. 7 gt

'lh]
I“'i‘
C gl i)

The powder <2

1CCord;
glass sany “LCordip,

analysis. : , operate V and 30 mA ‘ 10 4,
diffractometer with a Cu tube operated at 40 kV & - The Instrumep; ,,

with a diffracted beam curved graphite monochromator and Xe-filled Propori, r
The difftaction data were collected in the 20 Bragg angle range of 5 - 70°, COUntin),y,':‘ !

3 RESULTS AND DISCUSSION
3.1 Differential Thermal Analysis

Figure 1 shows the DTA curve of powder glass sample (< 0,048 mm) _
constant heating rate of 10°C min™. > IECOrdeg

Tp ~ 60

- 50
L 40

- 30

- 20

Ty - -20
OW

! ¥ T
400 500 600 7(')0 . 60
Temperature,["c]

Fi b
Igure 1 Dy curve for the g

iy lass ‘der s
o 0{:] ass crystallizalion was fe b gyl
set Crystallizatioy, ten ;

atured o
ekt n the
2 fsar::"l‘l’erdture T, = 6400 Derature of 7 —
Ple, wag g ' A well-defy :
Obseryeq 4 defined engg
ct';r 0(.).Ca' Maxim,, the Crystallizatjq
ve (Figure | M peak (g, gl
). Mperature of

peak

DTA curve by an exothermic "
ati

585°C and maximum Cl')’smmz -
thermic peak, represented the meltn;.—_
peak. The onset melting tempemmrew\
Tnvi = 735°C were marked on the ="
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sample was isothermally heated at T
e B B t l :::( O
g le was dct‘elmmcd by a XRD analysis and Z;‘() C for 3 h, The phase
¢ XRD analylsl,S.Q‘lT thC«POWdCI'Cd sample showed lh’lt]tl rcf*UIt,s'arc presented in
allized i\lid“ ‘detcl“ml‘!.kn?d crystalline phases are: /l;.rg%,s(mm”ng(thc g
a;,sCa11POT and NaCa(POs);. For fi-CaP;0q, ¢-Cay( P(()1 )2 ()1(rnd ’/1}-({&3((‘)()4)2’
w U-Caa(POy), and [1-Cay(POy)s,

1
" ihe ability to promote the formai ;
L vty e. thed - ‘mation of apatite Y 1
glelbiﬁicst:umyunding body fluid, has been reported [10], patite (HAP) layer after reaction
\\"i“ | w iy !
RTINS~ i i 1:p-CaP,0, 11-0039
2-MaCa(PO ), 23-0609

3-Na, Ca, PO, 470260

> L | ‘f.f “.‘ { ! "‘ ‘ 5-WI(PO4)1—70‘2065

T . e
L li 200
Figpfé 2 XRD pattern of the sintered glass sample
“‘(CaPZOG, TCP) and B-calcium phosphate (B-CaP10s),
| e one of the most biologically compatible
Also, the TCP can be used as a

Tricalcium phosphate;
fond in the analyzed glass samples, ar
materials to the human bone in the bio-ceramics field.
tissue replacement for repaifiﬁg bony defects.

4 CONCLUSION
B For synthesis of the sintered glass-ceramic, the dpare{\t
P205:40CaO-La2()3.10Na20.3Ti02 (mol %) glass Was pl'epared. by the standar ;“e t-
;l;_lé"chmg method, The glass-ceramic, containing three bioactive crysmlhnet ;: ai::;
Po;;) 05, 6-Cay(POy), and B-Cax(POx)> W2 prepared bY T g Comiﬁ Z;tegcted
6 tratT = 640°C for 3h. The crystalline phases, containing L qnd T, were S -
abiozbt'c-lmed phase composition of the glass-ceramic has indicated 1ts p0551ble app
Ctive material for the bone tissue engeenering.
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