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Figure 1: X-Ray Diffraction Spectrum (6-20) of
powder prepared from the Ca-P colloid with no
introduced additives and sintered at 1000°C.
Overlay of JCPDS File #9-432 (HA).
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Figure 2: Glancing Angle X-Ray Diffraction Spectra of a
thin film of the Ca-P colloid sintered on quartz at 1000°C.
(a) Overlay of JCPDS#9-348 (a-TCP).

(b) Overlay of JCPDS#9-432 (HA).
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Figure 3: Glancing Angle X-Ray Diffraction Spectra
illustrating the effect of sintering temperature on
thin film phase composition.
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Figure 4: Glancing Angle X-Ray Diffraction Spectra
illustrating the effect of sintering time on thin film
phase composition.
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SEM Micrograph fllusirating the characteristic surface
morphology of a thin film of the Ca-P collold sintered
on quartz at 1000°C.
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Figure 7: Average Agglomerate Size in the Ca-P colloid
as a function of colloid aging period, as determined using
light scattering particle analysis.

16

14 4

12

10 A

Mean Agglomerate Diameter (microns)

i 1 |

|
0 5 10 15 20 25 30
Aging Time (hours)



US 6,585,992 B2

Sheet 9 of 24

Jul. 1, 2003

U.S. Patent

'8 'Old

%L
%L1
%0L T
%01 —%S2Z
%sg-f- P09 T
%og | %00
%00L——
0.0 D.Sl
Aipwnd satesy

'dO1 Pue YH Jo saljljiqels

aAnEjal a8y} uo AyAoe Oe) Jo Joaye ay) Bugessny|l

weJbe|q ealy 8oUBUILIOPaI pPaje|noe) syl

() L/oooL
S6'0 060 $80 080 $L0 00 $90 090
= 92000°0 s 100000°0
92000 1100000
[ N, Uod)eo H
. dolg m
_ 9100 110000
g | i | e
2 ol RN i
£ oot N o0
X N odiey o
ot R N P g
AN AN E
RN ._ 01=%% 100
SN e N ]
E N // ]
9.+ _g?@m N THO
\. //
méon_vms N X ssc.%f g
oﬁm >xeu>x.<_._ . v_ €LEL=1
09 Y " Um— 1
08, 8€8 06 /6 090L 9Si. 992} VEEL

(D,) ainjesadwa)



U.S. Patent Jul. 1, 2003 Sheet 10 of 24 US 6,585,992 B2

Intensity (CPS)

100

75

18))
o

25

Figure 9: X-Ray Diffraction Spectrum (8-20) of powder
prepared from the Ca-P colloid with silicon as the
introduced additive. Approximate phase ratio:

33+ 5% HA and 67 £ 5% Si-TCP.
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Figure 10: The Effect of Silicon Content on Phase Composition
of Si-mHA powders, as determined by x-ray diffraction (6-26).
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FIG. 11(a).

SEM Micrographs illusirating the
characterstio surface momphology

of Shmia osramic pelists. Si-mHA

poliate can be resorbed by the

specific celiular acthvity of usieociasis

in a manner givillar to that which

oocurs on natural bone.,

Suface morphology Sk-mHA paramic pellet.

FIG. 11({b). FIG, 11{c).

SEM Micrographs fustrating the SEM Micrographs Hlustrating the
characteristic surface mor;shqi‘@% chamcleristic surface morpholog

of Si-miHa corarnic peliels. Si-mHA of Sbmba ceramic paliels. Sl-mHA
poaflels can be resarbed by the peliels can be resorbed by the
spacific celiuiar activity of ostenciasls spaoific caliular aclivity of nslsoniasis
in & manner similar 1o that which in & manher siimilar o that which
Goours on nabiral bone. socurs on ngiural bone,

Ostenciast lscunas on surface of Stmbld caramic palist.  Osteoclast lacunas on surface of natural bone,






