
Accepted Manuscript

Title: Starch-Hydroxyapatite Composite Bone Scaffold
Fabrication Utilizing a Slurry Extrusion-Based Solid Freeform
Fabricator

Authors: Caitlin Koski, Bonny Onuike, Amit Bandyopadhyay,
Susmita Bose

PII: S2214-8604(18)30500-1
DOI: https://doi.org/10.1016/j.addma.2018.08.030
Reference: ADDMA 488

To appear in:

Received date: 11-7-2018
Revised date: 22-8-2018
Accepted date: 28-8-2018

Please cite this article as: Koski C, Onuike B, Bandyopadhyay A, Bose S,
Starch-Hydroxyapatite Composite Bone Scaffold Fabrication Utilizing a Slurry
Extrusion-Based Solid Freeform Fabricator, Additive Manufacturing (2018),
https://doi.org/10.1016/j.addma.2018.08.030

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.addma.2018.08.030
https://doi.org/10.1016/j.addma.2018.08.030


1 

 

Starch-Hydroxyapatite Composite Bone Scaffold Fabrication Utilizing a 

Slurry Extrusion-Based Solid Freeform Fabricator 
Caitlin Koski, Bonny Onuike, Amit Bandyopadhyay, Susmita Bose* 

W. M. Keck Biomedical Materials Research Laboratory 

School of Mechanical and Materials Engineering 

Washington State University, Pullman, Washington 99164, United States 

 

Graphical abstract: a) Ceramic slurry preperation of starch  and hydroxyapaitite (HA) utilized 

for fabrication of bone scaffolds without the need for post processing. b) Schematic of Solid 

Freeform Fabricator. c) Reprensentation of scaffold model utilizing solidworks file and CURA 

program and final scaffold prints d) In vitro cell work regarding the proliferation of osteoblast cells 

utilizing starch based composite HA scaffolds, ultimately aquiring sufficient mechanical integrity 

and enhanced biactivity to be utilized in bone repair. 
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Abstract 

Significant efforts have been made to treat bone disorders through the development of composite 

scaffolds utilizing calcium phosphate (CaP) through additive manufacturing techniques. 

However, the incorporation of natural polymers with CaP during 3D printing is difficult and 

remains a formidable challenge in bone and tissue engineering applications. The objective of this 

study is to understand the use of a natural polymer binder system in ceramic composite scaffolds 

using a ceramic slurry-based solid freeform fabricator (SFF). This was achieved through the 
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