
JEOL). Test of cytotoxicity and biocompatibility was evaluated
according to ISO norm 10993-5. Obtained results proved that ny-
lon 680 scaffolds were non-toxic and biocompatible with used stem
cells with optimal porosity around 300 microns. After further
testing they might be considered to be used in tissue engineering
and regenerative medicine of hard-tissues.

Successful Clinical Application of a New Allograft Material
for Delayed Fracture Healing in Two Dogs

E. Lee1, S. KIM1, K. Shim1, S. Choi2, J. Son3, S. Kang1;

1Chonnam National University, Gwangju, Korea, Republic of,
2Chungbuk National University, Cheongju, Korea, Republic of,
3Korea Textile Development Institute, Daegu, Korea, Republic of.

A 3-year-old, castrated male Pomeranian (case 1) and a 1-year-
old male Pomeranian (case 2) were referred for delayed union
fracture of left radius and ulna in both patients. In these cases, the
fractures had been treated using external skeletal fixator in local
animal hospital. But, they had been failed to normal fracture
healing. Therefore, re-operation was performed and the fracture
sites were fixed with 2.0 plate and screw. The fracture gap was filled
with a new allograft material (C350C) obtained from beagle’s
femoral cancellous bone and 200 ul of matrigel containing 60 ug of
recombinant human bone morphogenetic protein-2 (rhBMP-2).
Radiographic assessment was performed after surgery. In case 1, on
the radiographs, the fracture of radius and ulna were united at 7
weeks after re-operation and fracture lines were not observed at 12
weeks. In case 2, radiolucent lines between radius bone segments
were remained and proximal segment of radius was beginning to
bridge the distal ulnar segment at 2 weeks after re-operation. The
fracture gap was more narrowed at 7 weeks. The proximal and distal
radius bone segments were united completely at 12 weeks. In these
two cases, the use of C350C, a new allograft material, promoted
new bone formation, moreover, matrigel and low dose of rhBMP-2
enhanced new bone formation, too. Thus, it is thought that these
materials are useful for successful delayed union healing.

Acknowledgments: This work was supported by a grant from the
Next-Generation BioGreen 21 Program (No. : PJ01135201), Rural
Development Administration, Republic of Korea.

Peripheral Nerve Targeted Non-Viral Gene Transfer
for Endogenous Stem Cell Recruitment

N. Sopko1, H. Matsui1, J. Woda2, J. Cooper1, X. Liu1,
J. Hannan3, T. Bivalacqua1;

1Johns Hopkins School of Medicine, Baltimore, MD, 2Juventas Inc,
Cleveland, OH, 3East Carolina University, Baltimore, MD.

Objective: To assess the feasibility of non-viral gene transfer for
stem cell targeting in peripheral nerve regeneration in the rat major
pelvic ganglion (MPG).

Material and Methods: Male Sprague Dawley rats (350 g,
n = 12) MPGs were injected with 75 ml of plasmid expressing firefly
luciferase driven by an enhanced CMV promoter (1 mg/ml). At 3, 7,
14, 21, and 35 days post-MPG injection, luciferin was administered
prior to imaging with the Xenogen In Vivo Imaging System. Erectile
function (EF) was assessed by intracavernosal pressure (ICP) in re-
sponse to cavernosal nerve stimulation 2-weeks post-injection. Lu-
ciferase mRNA expression was assessed using qPCR. Histology was
assessed with immunofluorescence.

Results: In vivo, trans-dermal MPG luminescence was detected
by 3 days post-injection with continued expression up to 3 weeks in
all 3 animals evaluated at that time point. No luminescence was
detected by 5 weeks post-injection. qPCR of luciferase mRNA
demonstrated expression in MPGs from animals injected with the
luciferase plasmid but not in control animals with detectable am-
plification by 30 cycles. ICP measurements demonstrated no nega-
tive effect in EF in animals undergoing plasmid injection. Histology
demonstrated luciferase expression in MPGs.

Conclusions: MPG directed non-viral gene transfer therapy is
feasible and safe. Durable expression is achievable without injury to

theMPG as assessed by EF. Expression of plasmids can bemonitored
serially in real-time with non-invasive imaging. This study supports
the investigation of non-viral gene therapies for nerve regeneration.

Uniform Microspheres with Antibiotics Fabricated
by a Tapered Fluidic Device for Sustained Release

T. Ryu, C. Sung wook;

Catholic university, Bucheon, KOREA, REPUBLIC OF.

Based on solid-in-oil-in-water (S/O/W) emulsification, we fabricated
uniform poly(e-caprolactone) (PCL) microspheres containing water-
soluble antibiotics, such as tobramycin, vancomycin and gentamicin,
using a fluidic device with a pristine or tapered glass capillary. Three
types of antibiotic were dispersed in an organic solvent by ball-mill
process earlier than microspheres preparation. The PCL organic solution
containing the three types of antibiotic was served as the discontinuous
phase into the fluidic device, where an aqueous phase containing sur-
factant introduced as the continuous phase. The release behavior revealed
that the vancomycin and gentamicin were released from the uniform
PCL microspheres up to approximately two months in a more sustained
manner than tobramycin, which is because of the solubility difference of
the antibiotics in water. The antimicrobial activities of three type of
antibiotic released from the uniform PCL microspheres were evaluated
using Staphylococcus aureus (S. aureus) and Escherichia coli (E. coli).

Robust Myelin Formation in 3D Microengineered Hydrogel
Co-cultures of Dorsal Root Ganglia Neurons
and Schwann Cells

P. Khoshakhlagh1,2, D. Sazer1, M. J. Moore1;

1Biomedical Engineering, Tulane University, New Orleans, LA,
2Harvard-MIT Division of Health Sciences and Technology,
Cambridge, MA.

The interaction between Schwann cells (SC) and neurons during
axonal development and regeneration affects growth direction and
myelination capability. Although the importance of utilizing 3D
biomimetic microenvironments has been demonstrated, few studies
have investigated SC/neuron interactions and myelination in 3D
hydrogel co-cultures. We developed a novel in vitro 3D co-culture
model that allows SCs and neurons incorporation in a unique con-
strained, polarized geometry by micropatterning cell-restrictive and
cell-permissive hydrogels using digital projection photolithography.
Utilizing this design, we encapsulated DRGs and SCs into a cross-
linked dextran 3D culture system and investigated factors which led
to the formation of myelin. We analyzed two culturing processes
along with the influence of collagen on neuronal growth and mye-
lination.We demonstrated that our 3-D co-culture setting provided us
with aligned, highly fasciculated neuronal growth robustly en-
sheathed with compact myelin. The compact myelin structure was
confirmed using transmission electron microscopy (TEM), while the
volume of myelin formation and the ratio of myelin production to
neuronal growth in 3D hydrogels were quantified with confocal
microscopy of tissue constructs stained for P0 protein, myelin basic
protein (MBP) andmyelin associated glycoprotein (MAG). Ascorbic
acid (AA) has been shown to be necessary for promoting SCs to
generate myelin by enabling them to form a basal lamina in 2D
cultures. We demonstrated that in 3D cultures, longer exposure to
AA promoted a larger degree of myelination and, along with collagen
I and III, resulted in maximum myelin generation. This platform
provides a robust tool for drug development and myelination studies.

Photocrosslinkable Hyaluronan Hydrogels Incorporating
Platelets Lysate for Periodontal Tissue Regeneration Exhibit
Mitogenic and Anti-microbial Properties

P. Babo1,2, R. L. Pires1,2, A. Franco1,2, L. Santos1,2, F. Rodrigues3,2,
I. Leonor1,2, R. L. Reis1,2, M. E. Gomes1,2;

13B’s Research Group, Department of Polymer Engineering,
University of Minho, Guimarães, PORTUGAL, 2ICVS/3B’s - PT
Government Associate Laboratory, Braga/Guimarães, PORTUGAL,
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3Life and Health Sciences Research Institute (ICVS), School of
Health Sciences, University of Minho, Braga, PORTUGAL.

Guided Tissue Regeneration, as well as various combinatory thera-
pies have been employed in the repair of periodontal defects with some
success; however an optimal strategy capable of restoring the anatomy
and functionality of the lost periodontal tissues is still to be achieved.

Platelet Lysate (PL) has great potential for tissue regeneration, as
source of growth factors involved in essential stages of wound
healing and regenerative processes such as chemotaxis, cell prolif-
eration and differentiation1. Herein we report the development an
injectable photocrosslinkable hydrogels, prepared from methacry-
lated Hyaluronic Acid (me-HA) and incorporating PL.

The photocrosslinking reaction, triggered after UV excitation of the
photoinitiator Irgacure 2959, produced stable and versatile hydrogels.
The viscoelastic properties and resilience to degradation by hyaluron-
idase of the hydrogels were enhanced with the incorporation of PL.
Moreover, human Periodontal Ligament Fibroblasts (hPDLFs), either
seeded or encapsulated into the hydrogels, showed enhanced biological
performance, proportionally to the amount of PL incorporated. Ad-
ditionally, the hPDLFs seeded on the surface, tend to migrate into the
hydrogels incorporating PL. Remarkably, the PL provided antimicro-
bial properties against methicillin-resistant Staphylococcus aureus.

The unique mitogenic, chemotatic and prophylaxis-maintenance
properties displayed by the photocrosslinkable HA-PL hydrogels here
reported, makes them outstanding materials for tissue engineering
approaches targeting various tissues, namely the periodontium.

Acknowledgments: Pedro Babo acknowledges FCT for the PhD
grant SFRH/BD/73403/2010. This research has received funding
from the EC project POLARIS (REGPOT-CT2012-316331), and
project RL3 -TECT-NORTE-07-0124-FEDER-000020 cofinanced
by ON.2 under NSRF, through the ERDF.
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3D Bioprinting of Human Pluripotent Stem Cells for Tissue
Engineering

W. Shu, A. Faulkner-Jones;

Heriot-Watt University, Edinburgh, UNITED KINGDOM.

In recent years, the use of a simple inkjet technology for cell
printing has triggered tremendous interest in the field of 3d biofab-
rication or organ printing. A key challenge has been the development
of printing processes which are both controllable and less harmful, in
order to preserve cell and tissue viability and functions. In this talk,
we will present the development of a valve-based stem cell printer
that has been validated to print highly viable and functional human
embryonic stem cells (h-ESCs) and induced pluripotent stem cells (h-
iPSCs). 3D bioprinting based on both scaffold based (using different
printable hydrogel materials) and scaffold-free (using hanging
droplet technique) approaches will be discussed. This work demon-
strates that the valve-based printing process is gentle enough to
maintain stem cell viability, accurate enough to produce spheroids of
uniform size and cell-containing hydrogel structures, and that printed
cells maintain their pluripotency. In addition, our recent work on
printing human stem cell derived liver tissues for animal-free drug
testing applications will be presented.

Reversible Swelling Step during Tissue Decellularization
and its Effect on Cell Infiltration and Biodegradation

E. Cruz1, J. L. Mata-Mata2, I. A. Quintero-Ortega3, J. Delgado3,
A. González-Vega3, A. Vega-González3, L. E. Castellano1,
C. Villaseñor-Mora3, B. Mendoza-Novelo3;

1Health Science Division, Universidad de Guanajuato, Leon,
MEXICO, 2Chemistry, Universidad de Guanajuato, Guanajuato,
MEXICO, 3Chemical, Electronics and Biomedical Engineering,
Universidad de Guanajuato, Leon, MEXICO.

Cells removal from xenogeneic-planar tissues has resulted in bio-
logic templates with properties that promote regeneration of diverse
tissues 1–2. The decellularization of bovine pericardial tissue (DBP) by
nonionic detergent 4-octylphenol polyethoxylate (Triton X100, Tx)
and Tx combined with reversible alkaline swelling (STx) produces
gradients in the residual composition but preserves the anisotropy and
the tensile properties3. In addition, STx method maintains the fibrous
and laminar structure of the native pericardial tissue whilst opens the
interfibrilar spaces3. This work compares the outcomes of the sub-
dermal implantation (on Wistar rats) of biologic templates manu-
factured by the Tx and STxmethods by means of histological analysis,
in addition it explores the infrared thermography as noninvasive tool in
the study of the performance of implants. H&E andMasson’s trichrome
staining revealed a lower density of mononuclear cells around STx-
DBP than around Tx-DBP after 1-day implantation concurrently
showing a higher infiltration of cells. Infiltrated cells into Tx-DBP
showed a fibroblastic morphology after 7-days implantation. Focal
vascularization was observed after 7-days implantation in STx-DBP,
whereas for Tx-DBP, it was observed after 14-days. Degradation at 14
days was more pronounced in STx-DBP than Tx-DBP. A highest
density of immune cells was observed around non-decellularized tissue
and peracetic acid treated-tissue, which was maintained after 14 days.
On the other hand, IR photographs revealed differences in emissivity
and temperature as a function of implantation time. Finally, the increase
of the interstitial spaces into decellularized pericardial templates pro-
duces an increased cell infiltration and accelerated biodegradation in a
rat subdermal implantation model.

Fabrication of 3d Porous Silk Scaffolds by Particulate
(salt/sucrose) Leaching for Bone Tissue Reconstruction

H. Park, C. Park;

hallym university, Chuncheon, KOREA, REPUBLIC OF.

Silk fibroin is a biomaterial being actively studied in the field of
bone tissue engineering. In this study, we aimed to select the best
strategy for bone reconstruction on scaffolds by changing various
conditions. We compared the characteristics of each scaffold via
structural analysis using scanning electron microscopy (SEM),
Fourier transform infrared spectroscopy (FTIR), the swelling ratio,
water uptake, porosity, compressive strength, cell infiltration and cell
viability (CCK-8). The scaffolds had high porosity with good inter
pore connectivity and showed high compressive strength and mod-
ulus. In addition, to confirm bone reconstruction, animal studies were
conducted in which samples were implanted in rat calvaria and in-
vestigated by micro CT scans. In conclusion, the presented study
indicates that using sucrose produces scaffolds showing better pore
interconnectivity and cell infiltration than scaffolds made by using a
salt process. In addition, in vivo experiments showed that hydroxy-
apatite accelerates bone reconstruction on implanted scaffolds. Ac-
cordingly, our scaffold will be expected to have a useful application
in bone reconstruction.

The Development of Large Scale and Medium Exchange
System for Pluripotent Stem Cell Stirred Suspension Culture

M. Wada1, K. Matsuura2, Y. Ishikawa1, T. Shimizu2;

1ABLE Corporation, Tokyo, JAPAN, 2Tokyo Women’s Medical
University, Tokyo, JAPAN.

Introduction: The stirred suspension culture using a bioreactor
system is an efficient method for the large scale expansion of human
iPS cells. We showed the design of bioreactor equipped with delta
shaped paddle impeller capable of cell aggregates formation at
TERMIS-NA 2103. Two types of single use bioreactors (working
volume 30mL and 100mL) were launched last year in Japan. At this
conference, we show the results of culture by using the newly de-
veloped large scale bioreactor (working volume 500mL) and me-
dium exchange system.

Material and method: The single cell of iPS cells suspension
were prepared from 2D culture and inoculated into 100mL reactor.
The cell aggregates in stirred suspension were collected and
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