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Abstract

This study examines the potential use of porous polycaprolactone (PCL) and
polycaprolocatone/hydroxyapatite (PCL/HA) scaffolds fabricated through melt molding
and porogen leaching for bone tissue engineering. While eliminating organic solvents is
desirable, the process steps proposed in this study for uniformly dispersing HA particles
(~5 um in size) within the scaffold can also contribute to homogeneous properties for
these porous composites. Poly(ethylene oxide) (PEO) was chosen as a porogen due to
its similar density and melting point as PCL. Pore size of the scaffold was controlled by
limiting the size of PCL and PEO particles used in fabrication. The percent of HA in the
fabricated scaffolds was quantified by thermogravimetric analysis (TGA). Mechanical
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testing was used to compare the modulus of the scaffolds to that of bone, and the pore
size distribution was examined with microcomputed tomography (uCT). Scanning
electron microscopy (SEM) was used to examine the effect on scaffold morphology
caused by the addition of HA particles. Both uCT and SEM results showed that HA could
be incorporated into PCL scaffolds without negatively affecting scaffold morphology or
pore formation. Energy-dispersive X-ray spectroscopy (EDS) and elemental mapping
demonstrated a uniform distribution of HA within PCL/HA scaffolds. Murine calvaria-
derived MC3T3-E1 cells were used to determine whether cells could attach on scaffolds
and grow for up to 21 days. SEM images revealed an increase in cell attachment with
the incorporation of HA into the scaffolds. Similarly, DNA content analysis showed a
higher cell adhesion to PCL/HA scaffolds.

Keywords:

bone polycaprolactone hydroxyapatite scaffolds tissue engineering cell culture

Acknowledgments

This work was partially supported by the Ohio Board of Regents and the Ohio Third
Frontier Program grant entitled: ‘Ohio Research Scholars in Layered Sensing’. The
authors wish to thank Dr. Gilbert Pacey for providing support with the TGA
measurements and Dr. Roberto Fajardo for the uCT analysis. The authors also
acknowledge the technical assistance of Dr. Byran Smucker, Dr. Richard Edelmann,
Matt Duley, Doug Hart, Bill Lack, Barry Landrum, Lynn Johnson, Jayson Alexander, Kevin
Harris, Ryan Walczak, and the administrative assistance of Laurie Guest.


https://www.tandfonline.com/keyword/bone
https://www.tandfonline.com/keyword/polycaprolactone
https://www.tandfonline.com/keyword/hydroxyapatite
https://www.tandfonline.com/keyword/scaffolds
https://www.tandfonline.com/keyword/tissue+engineering
https://www.tandfonline.com/keyword/cell+culture

EH
RsaDsystems
by bietechne

Cult;ex

Consistent &
Reproducible
Cultures

Related research @

People also read Recommended articles Cited by
25


https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuaXlH3MLPkP_H0jYVr8jK4d3EvZNL_Df14XziLphrUaHoPPyDyCqVUM0F_av3FKf5aoU0Na0YqvZ6RW9eOGT4fnznC6hqIVT_XOKzV6CrRVyyaBoRNjoRS-Pn111q8OFHKreRz1tPiK9NRdWlPXPWMx3fHhFqZG3S6Oqosc0yrEx0scgCcG072bP-a6Gt3YLJST3XYjlIfa_ZOMYKZ3OHOCIJFinbji-lXx9Ycr1e0jorL3fRyMtNsI5NcxN5T3U1sg4iWehkYxnBlTsWAuPJvGFSIpEm_4Rvux8jxfSs14PSwvvuhhZJjuGV57_tQHWAfENm1jsb0bJjYiSSHM6R-4EP0QW02e4-X_7Wuj0lx0PeSAt_G36-z6OQZPbB2tQOUoABq_uXUeGorEymgkcaoUfWcLJU9wm1p96cjjWIVoIZOSTrtrwtRsr3OKnFygMseZaRhl6Ts7v0cbam0DBZoFlR-9TfaW9GRjcwYD2U6h1eK5OWmDvZJCB4_LPR_9qPo4ZskRnhClWxVl2DUZxYpAXZMlf5HprVRe1UvDd2k3qjPQxLHuYSWXZS74ZHz_8A4YdquD0HPo6xSwIzA7JtvFzSdAXdLzOts5Xnm07UlGvFYu7AL5ixPHNTGChML1LVG34fL3nG2qjQ2W6_A5p_eZs-Ff2XZtv2qq9htJMYaczqd4tZqhyILnyOgkSriANWMWe2ZQOSyhJEJQFfclsDtUnehB2D2uQKLc0TjV49nPtu_dxzyZA&sig=Cg0ArKJSzMv-iVTspEgc&fbs_aeid=%5Bgw_fbsaeid%5D&urlfix=1&adurl=https://delivery.pbgrd.com/network/logger.php%3Fcb%3D292549579%26dcmaid%3D640875344%26dcmcrid%3D254347484%26pgiid%3D178220097864481593933551101080092050632014953016___p%26pgloc%3D%26pgpid%3D10.1080/09205063.2014.953016%26pgpro%3D59%26pgpub%3D59%26pgref%3D%26pgrid%3D35133%26pgscrh%3D480%26pgscrw%3D640%26pgtrgtype%3Dcontent%26pgtrgtime%3D1782200978645%26pgzid%3D181%26pgcaid%3D86197%26pgscen%3D%26pgjour%3Djournal%252520of%252520biomaterials%252520science,%252520polymer%252520edition%26pgdest%3Dhttps://www.rndsystems.com/products/cell-culture/cultrex/bme%3Futm_source%3Dpubgrade.com%26utm_medium%3Dbanner%26utm_campaign%3Dfy26_rsd_sco_geltrex_conversion%26utm_content%3D20982%23form

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources by email

8 Sign me up
X JinJe kol

Copyright © 2026 Informa UK Limited Privacy policy e Taylor& Francis

by informae--
Cookies Terms & conditions Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
https://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

