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Modeling and Design of Bone and Scaffolding

Our objective was to study the culture of fibroblasts on PCL scaffolds. The
motivation for this study is the potential for implantable scaffolds to aid in . . - - - B . A
healing or regeneration of tissues, perhaps including bone. Tissue culture oVerVIeW Of Generatlng a BIOmlmetIC Bone MeChanlcal PrOpertleS - Flnlte Element
of cells alone does not promote the regeneration of formed tissues such as H
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support for regenerating tissue. Tissues may have heterogeneous Tester
structures; therefore, it is desirable to incorporate this heterogeneity into
tissue scaffolds. Tissue scaffolds must meet the requirements of: proper . P - T | b .
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This file is delivered to a free form fabricator, such as a PCL extruder. r?‘%g;vnj‘jm:(é”fwaﬂi:‘s - using heterogencous  t0 generate CAD model 1= slze of the souare pona
(Free-form fabrication allows the creation of complex scaffold geometries.) il A Boolean operations L= size of the unitcall, :
. . o < CAD Model Database Generation and Analysis L i s
At the present time, research s being conducted on scaffolds made of | | Formulation of Unit Cell Properties: Elastic Modulus and Porosity Strain 5)
PCL and scaffolds made of alginate. " S N L
¥ Elastic Modulus relates stress to strain for material with linear behavior. The .
« PCL scaffolds are employed in experiments in which fibroblasts are E porosity of the unit cell is designed to emulate the porosity of natural bone. The compreszion data iz atypieal a2 the pores of the s2affold are squeezed shut, and
seeded on PCL scaffolds. I Elastic modulus will vary with different porosities for a given material. ihe sample begins 1o behave as a homoeganous solid cylinder.
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cell replication and viability. S N

Scaffold

PCL Extruder Extruder Nozzle Different Fill Gaps

Pellets of PCL are heated
Screw Drive and extruded into a
filament by a rotating \
Melt Heater screw.
110°C This extrusion head is ¥
Nozzle 90°C moved by a 3D positioning [
. system with 10 micron
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Nozzle 10 mil « The molten PCL (melting e . 0 vipton I o
3, bt temp 60 degrees C), i
solidifies rapidly, and is
rigid prior to the laying
The movement of the PCL extruder is down of subsequent
controlled by a computer using a tool layers.
path derived from an STL file. (The STL « Extrusion ir;‘to a coolfam Z\/ork}ijng unzer sterile conditions at : Iahm'lnlar flow Ibznchv bThe
TP : increases the rate of ench provides positive pressure which helps exclude airborne
file is created, using MIMICS, from solidification allowing for microorganisms. Everything brought into the hood must first be
reconstructed CT data.) smaller nozzles. sprayed with alcohol and wiped down. Ultraviolet light bathes the

interior when operator is not using bench.

Cell Growth on Scaffolds ecent Investigation

Existing techniques for
bone grafting are not
adequate in many cases
of nonunion of fractures,

These investigators used
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collapsed discs and stromal marrow cells from Jt alie canmnags
other various traumas. patients to _seed | - i+ g
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marrow cells did not vary
with the age of the
patients (16-76 years).
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