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HA and B-TCP: Choosing a Phase Balance
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Abstract. This note explains how to compare HA and B-TCP blends during material development. It includes a worked
Ca/P calculation and the checks needed to distinguish composition from processing effects. Select a blend using
measured phase composition and application requirements; Ca/P alone cannot predict resorption time.
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1. Calculate the blend before comparing it

For ideal hydroxyapatite, Ca,, (PO, )s(OH),, ca/p is 10/6
= 1.667. For tricalcium phosphate, Ca, (PO, ),, itis 3/2 =
1.500. A blend ratio expressed by mass cannot be inserted
directly into an arithmetic average of these atomic ratios.

Worked example: combine 60 g stoichiometric HA and 40 g
TCP. Using formula masses of approximately 1004.6 and
310.18 g/mol, calcium is 10(60/1004.6) + 3(40/310.18) = 0.984
mol; phosphorus is 6(60/1004.6) + 2(40/310.18) = 0.616 mol.
The calculated Ca/P is about 1.597. This assumes pure,
anhydrous phases and is not a measured batch result.

Use HA-only and B-TCP-only controls alongside a blend. A
phase label alone cannot establish biological removal: a cell-
excluding implantation study found different conversion
behavior from a simple universal resorption ranking [1].
Compare the processed material, including its pore
structure.

2. From phase balance to a trial

2.1 Set the comparison basis. Prepare a small matched
series using one manufacturing route. State whether 60/40
means the weighed feed or the measured final phase ratio.
If sintering changes the phases, assign the resulting material
its measured identity; do not keep the feed ratio as the final
specification.

Table 1. Development comparison and interpretation controls.

2.2 Read two independent measurements. Pair
quantitative XRD with bulk elemental analysis. A Ca/P value
near the calculation supports elemental consistency but
cannot rule out compensating secondary phases. A
mismatch should trigger checks of moisture basis, carbonate
or other substitutions, digestion recovery and the XRD phase
model.

2.3 Choose an endpoint linked to the product. For a
suspension, compare settling and redispersibility. For a
ceramic body, compare open porosity and wet mechanical
behavior. For an immersion study, hold medium volume,
temperature and specimen geometry constant. Record
phase changes and solution chemistry together; mass loss
alone is insufficient.

3. Development decision

Advance the composition that meets the intended
processing and physical requirements with the smallest
unexplained variation. Select the phase ratio after this
comparison, rather than assigning an arbitrary HA/TCP
ratio to a desired clinical lifetime.

Candidate Purpose in the comparison

Control before interpretation

HA endpoint Establish the HA-only response

B-TCP endpoint Establish the TCP-only response
60/40 mass blend Test the intermediate composition

Processed blend Separate blend from process effects

Same size band and thermal history
Confirm beta rather than alpha phase
Verify phase fractions after processing

Measure porosity and exposed area

Scope. The 60/40 calculation is an idealized mass balance. It is neither a recommended implant composition nor evidence of in vivo

performance.
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