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Outlines




Ref: http://commmonsensecanadian.com

@ Nano scale

1 to 100 nanometers

@ Shape and Size Effect

Increasing of specific surface area

Ref: http://eng.thesaurus.rusnano.com
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v’ Enhanced resorbability

4 Improved densification
v’ sinter ability

4 Improved cell proliferation!

4 Improved cellular activity

related to bone growth

Ref: http://i.vimeocdn.com
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e 2. Introduction How do you synthesized hydroxyapatite?

L Natural material

90-95% of Ca

L Chemical material

Trace of K Found B -TCP  Trace of Na Odor problem



Introduction How to synthesis of hydroxyapatite !
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Objectives

d 1o study phase transformation of cuttlefish bone by various sintering

temperature.

J 1o study characteristics of hydroxyapatite synthesized from various

heated cuttlefish bone by ball milling method.

- To study crystal structure, functional group and morphology of

synthesized hydroxyapatite by ball milling method.



Part 2. Hydroxyapatite synthesis

®*  Ball milling method

4 Vary precursor

900 °C




Experiment: Temperature effect on cuttlefish bone

Cuttlefish bone cuttlefish bone powder

Temperature effect on
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Results & Discussion Tamaamiue affact an cutilefisn bons
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Fig 1 XRD pattern of temperature effect on cuttlefish bone

at various temperature



cxperiment:  gall Milline

5Ca0 + 3(NH4)2HPO4 + H,O =—n

2 i (PO,),(OH) + 5H.,0 + 6NH

Ca05M  (NH,),HPO,3 M DI water
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steel balt




Experiment:  gall Milling

Ground until

powder

Hydroxyapatite

Characterization
4 X-ray diffractometer: XRD
v’ Fourier transform infrared spectrometer: FTIR

4 Scanning electron microscopy: SEM




Results & Discussion: Hydroxyapatite synthesis by ball millin
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Fig 2 XRD pattern of synthesized hydroxyapatite from cuttlefish bone at different phase precursor by ball milling method



15

Results & Discussion: Hyvdroxyapatite synthesis by ball millin
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Fig 2 XRD pattern of synthesized hydroxyapatite from cuttlefish bone at different phase precursor by ball milling method
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Results & Discussion: Hydroxyapatite synthesis by ball milling
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Fig 2 XRD pattern of synthesized hydroxyapatite from cuttlefish bone at different phase precursor by ball milling method
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RGSULJES & Discussion: Hydroxyapatite synthesis by ball millin
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Fig 3 FTIR spectra of synthesized hydroxyapatite from cuttlefish bone at various different phase precursor by ball milline method



Results & Discussion: pydroxyapatite synthesis by ball miling

Ball milling

time

a) Aragonite phase precursor c) Lime phase precursor

120 min
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Average particle size 60-70 nm

Fie. 4 SEM image of synthesized hydroxyapatite from cuttlefish bone at various different phase precursor by ball milline method




Conclusions

From results of temperature effect on cuttlefish bone

Aragonite phase change to calcite phase completely and calcite phase transform

to lime phase completely at temperature 500 °C and 900 °C respectively.

From results of hydroxyapatite synthesis

Hydroxyapatite phase appear at milling 5 minutes

® Hydroxyapatite phase appear completely at 60 minutes in CaCO, (aragonite phase)
precursor.
Hydroxyapatite phase appear completely at more than 120 minutes in CaCO, (calcite
phase) precursor

Hydroxyapatite phase appear completely at 5 minutes in CaO (lime) precursor
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