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• Despite the presence ofTCP, the current 3:1
HAlglass system was adopted to serve as a model
system for use on the LaM

• 3:1 ratio was selected based on compressive strength

• However, FTIR analysis of sintered specimens
revealed the presence ofa reaction by-product,
Tricalcium phosphate (TCP), at a level of 10%.
Because TCP at this level is resorbed in the human
body, the material system cannot be considered
nonresorbable in a strict medical sense.
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Step 1 :Material Selection

·Pressed pellets fcreach ratio
·Sintered pellets using "ar1oUS ¢)des

-Measured compressive strength ofpellets

Step 2 :Tape Casting
Binder +solvent
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Factors Involved in Tape Casting
• Binder Choice
• stuny composition and viscosity
• DoCIor blede setting
• Casting speed
• Drying conditions
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Step 3: LOM ofBioceramic Tapes
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Scope & Objectives

Factors Involved in Lamination

• Fonnulate and test' nooresnrbable
bioceramic material for use as bone
implants

• Fabricate ceramic tapes from nonresorbable
bioceramic powder

• Produce complex bone shapes using
bioceramic tapes with Laminated Object
Manufacturing (LaM)

• Roller temperature, speed, and pressure

• Type and amount of solvent used for
lamination

• Type and amount of binder present in the
tape

llimitedmeMatlkaltC51ing:o"'y,ls1hisison.1Ylrclsibilitytllld).'

N
.J:>o
00

LOM Results

ConduCled Lamination trials with a2"x 4" reClangle
divided into eight one-inch squares, 10 layers

AdjuSled tape binder fonnula to produce adequate
lamination

Reduced roller temperature to ambient to avoid
sticking

Detennined speed, compression, and solvent
parameters to achieve strong, reproducible adhesion

Observed potential problem with burn zone around
laser cut lines

Step 4 : Binder Burnout & Sintering

• Placed I" squares in furnace, free-standing

~ • Binder burnout cycle: 2S-S00'C, a.7'CIhr. ~

• Sintering@ IOS0'C

• Samples looked good after sintering, no
buckling or warping, a. 3% z-shrinkage

Conclusions

• HNglass pellets in a3:1ratio demonstrated
compressive strengths in 'he range of cortical
bone,

, HAlglass fonnulation can be cast into useable
tapes for lamination on the LOM.

Early sintering trials of I", 10-layer WM squares
appear promising.

Next Steps
• Finalize tape binder formulation

• Determine optimum binder burnout and sintering
schedule

• Use CAD file of bone from CT scan

• Produce bone shape

• Detennine mechanical properties ofLOM
bioceramic parts




