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Specialized Calcium Phosphate Materials for Research Applications

RMS Foundation has been active in
the research of calcium phosphate
bioceramics for more than 35 ye-
ars. During this time, our experts
have developed materials with
outstanding physical and chemical
properties. As a testing, research,
and consulting institute, we offer
our expertise to partners from aca-
demia and industry. Our services
include transfer and implementa-
tion of specialized manufacturing
processes to the clients’ facilities,
consulting to improve existing pro-
cesses, and supply of raw materials
and samples for research projects.

High-purity a-TCP powder

Our inhouse produced o-TCP (a-Ca,(PO,),)
reaches a phase purity of 98% or more. The
material can be mixed with water to form
a cement paste. A passivated variation is
more convenient to use in production pro-
cesses requiring longer processing times,
e.g. for 3D printing / robocasting. A stan-
dard production batch yields up to 3 kg,
and the process allows fine adjustments to
the Ca:P ratio and the final particle size.

Amorphous CaP / nano-a-TCP
Amorphous calcium phosphate (ACP) and
nanoparticulate o-TCP powders of high
chemical purity are produced by precipita-
tion synthesis and thermal treatment. When
used in pastes for cement applications or
3D printing / robocasting, these nanopar-
ticulate materials allow to optimize the flow,
injectability, and setting characteristics. ACP
reacts quickly with aqueous solutions, whe-
reas the reaction of nano-a-TCP is initially
delayed, but then proceeds more rapidly
than our regular high-purity o-TCP.

Ultra-pure B-TCP

Ulira-pure B-TCP (B-Ca,(PO,),) is produced
from highly pure raw materials in an opti-
mized precipitation process that allows us
to control the final phase purity and fo in-
corporate specific chemical substitutions [1].
Due fo the precise control over the chemical
composition, this material can be used to
investigate the effects of ionic substitutions

on biological, chemical, and physical pro-
perties of the material without inferference
from impurities.

Dense B-TCP

Using our ultra-pure B-TCP and an opti-
mized slipasting process, we can produce
disks of highly densified B-TCP. Other phase
compositions (HA, BCP) can be produced
upon request. Due to a density of >99%,
polished surfaces are exiremely smooth and
allow to visualize osteoclast pits by electron
or confocal microscopy. The size of our
disks is matched to 96 well plates, which
makes them an ideal substrate for cell expe-
riments. Modifications to provide calcium or
phosphate enriched surface compositions
are also possible [2].

Material characterizations

RMS Foundation offers a comprehensive
suite of physical and chemical analytical
services for characterizations of calcium
phosphate materials and products accor-
ding to the relevant ISO and ASTM stan-
dards.

Highly densified grain structure of a B-TCP
disk before (top) and after (bottom) partial
resorption by macrophages [3].
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a-TCP:

® Phase purity: >98 wt%

® Impurities of B-TCP, B-CPP, HA: O
-1 wt%

® Batch size: 2.5 - 3 kg

Nano-a-TCP:

® Phase purity: >98 wt-%

e Crystallite size: ~80 nm

e Specific surface area: 12 - 15
m?/g

e Chemical impurities: <20 ppm

® Baich size: 15-20g

Ultra-pure 3-TCP:

® Phase purity: >99%

® Chemical impurities: <20 ppm

e Substitutions: Sr, Mg, Cu, Gd...

® Baich size: 15-20g

Dense B-TCP disks:

® Phase purity: >99%

e Chemical impurities: <20 ppm
¢ Density: >99%

® & ~5 mm, height ~2 mm

Discuss your questions with
us! We will be happy to ad-
vise you.

Contact for more informati-
on:

Dr. Nicola Ddbelin
Phone +41 32 644 20 41

nicola.doebelin@rms-foundation.ch

More information as well as
our service catalogue can
be found on our website.

The RMS Foundation has been certi-
fied according to ISO 9001 and is an
ISO/IEC 17025 (type C) accredited
laboratory.

Subscribe to our mail-
ing list and read more
RMS newsletters cover-

ing other fopics.
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