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ABSTRACT: The work aims to study the formability and biological properties of -Tricalcium Phosphate (B-TCP) bioceramics
printed by digital light processing (DLP) technique. B-TCP powder modified by surfactant stearic acid was evenly mixed with

acrylic resins and methacrylic resin to form 3D printed slurry, and then the 3D printed process was verified. An X-ray diffracto-
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meter (XRD), a contact Angle measuring instrument, and a digital viscometer were used to characterize the properties of p-TCP

powder, slurry and 3D printed scaffolds. The biological properties of B-TCP porous scaffolds were studied by cell and animal

experiments. The powder XRD results showed that the modification of B-TCP powder did not affect the phase composition of

the powder. The surfactant stearic acid reduced the contact angle between the resin and the powder surface, and improved the af-

finity between the powder and the resin. The solid content of 3D printed B-TCP slurry was 48vol.% and the viscosity was only

2.91 Pa-s at room temperature. The scaffold XRD results showed that the main substance of sintered scaffold was B-TCP, and

part of it was transformed into a-TCP. In vitro cell experiments showed that the surface of 3D printed B-TCP scaffolds could

adhere to a large number of cells. After 7 days of culture, the cells extended into the pores of the scaffold. And the hemolytic re-

sults were better than those of TigAl,;V and PEEK. 3D printed B-TCP porous scaffolds can be used as bone replacement implants,

providing a new way to treat clinical bone defect diseases.
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Tab.1 Resin formulation of 3D printed M-B-TCP slurry
Chinese Name English Name Abbr. CAS#

o - N IR TR Hexadiol Diacrylate HDDA 28182-81-2
T4 =T B TR R TR Tripropanediol Diacrylate TPGDA 42978-66-5
=R b = TR R Trimethylol-propane Triacrylate TMPTA 15625-89-5

WE N IR NG Epoxy Acrylic Resin EA —
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Fig.1 XRD pattern of B-TCP powder before and after modification (a) and contact angle of the powder to water
and resin respectively (b)
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Fig.2 Viscosity of 3D printed M-B-TCP slurry
at different temperatures
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Fig.3 3D printed M-B-TCP green part (a) and the XRD pattern after sintering (b)
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Fig.4 Fluorescence micrograph of surface (a) and interior (b) of 3D printed mimicking trabecular bone structure M-B-TCP
scaffold co-cultured with mouse cranial preosteoblast (MC3T3-E1) cells for 7 days
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Fig.5 SEM images of the surface (a) and local magnification (b) of 3D printed mimicking trabecular bone structure M--TCP
scaffold co-cultured with mouse cranial preosteoblast (MC3T3-E1) cells for 7 days
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Fig.6 Hemolysis reaction of rabbit red blood cells with 3D printed M-B-TCP, TicAl,V and PEEK scaffold and negative positive

control and data results of hemolysis toxicity: a) before hemolysis; b) after hemolysis;
c¢) data results of hemolysis toxicity reaction
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Fig.7 Cell proliferation (a) and alkaline phosphatase (ALP) activity (b) in co-cultured mouse cranial preosteoblast
(MC3T3-E1) with 3D printed M-B-TCP, TigAl;V and PEEK scaffold
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