
Prior to metastatic tumor cell arrival at a target organ, a pre-
metastatic niche containing an abnormal accumulation of immune
cells and extracellular matrix (ECM) proteins is established. We are
investigating the mechanisms through which immune cells and ECM
proteins influence the homing and colonization of metastatic cells. To
evaluate homing processes, we apply a transcription factor (TF) bio-
luminescence reporter cell array that quantifies TF activity of MDA-
MB-231 breast cancer cells in response to immune cell secreted factors.
A splenocyte-conditioned media (SCM) and a non-tumor SCM (NT-
SCM) were generated from spleens of tumor-bearing and tumor-free
NSG mice to obtain immune cell secreted factors. MDA-MB-231 cells
show increased cell migration, invasion, and trans-endothelial migra-
tion in response to SCM compared to unconditioned media and NT-
SCM controls. Secretomics analysis identified 23 secreted factors more
abundant in SCM, and the cell array showed increased transactivation
of 24 TF reporters in MDA-MB-231 cells cultured in SCM. Bioinfor-
matics analysis and in vitro validation experiments were performed to
identify secreted factor targets associated with downstream metastatic
TF activity. To model colonization processes, MDA-MB-231 cells were
cultured on 3D microporous poly(e-caprolactone) (PCL) scaffolds
coated with fibronectin, collagen IV, or decellularized matrix (DCM)
from murine lungs and livers. Increased cell proliferation was observed
on collagen IV-coated PCL scaffolds compared to uncoated controls.
Additionally, significant MDA-MB-231 adhesion was observed on ECM
and DCM coatings compared to uncoated controls. Collectively, these in
vitro studies increase our understanding of the roles of immune cell
secreted factors and ECM components during homing and colonization.

P-519: Tissue Engineering for the Repair of Ischemically
Damaged Kidneys

L. Brasile1, B. Stubenitsky2;

1BREONICS Inc., Albany, NY, 2Plastic Reconstructive Surgery,
Utrecht University, Utrecht, Netherlands.

Background: Treatments that could repair damaged tissues re-
sulting in amelioration of reperfusion injury would have major im-
pacts on the outcomes of reimplanted tissues and organs. An
acellular, near-normothermic perfusion technology, Exsanguinous
Metabolic Support (EMS), was used as a tissue engineering platform
to treat ischemically damaged kidneys. We evaluated resuscitation of
oxidative metabolism, requisite for modulation of ischemic injury
and repair during perfusion.

Methods: Kidneys with 120-minutes of warm ischemic injury
(WI) were recovered, flushed and placed on EMS at 32�C for 24 hr.
The respiratory gasses, pH and temperature were regulated. Biopsies
were taken at 6, 12, 18 and 24 hr. Indirect IHC assays were performed
to evaluate cytoskeletal restoration using the marker zona occludens
(ZO-1) and new synthesis requisite for repair was evaluated by
quantifying proliferating-cell nuclear antigen (PCNA).

Results: 120-minutes of WI resulted in cytoplasmic staining for
ZO-1 in 80% of the tubule epithelium. Reduced positive ZO-1 staining
(32%) was observed by 18 hr. By 24 hr, ZO-1 was equivalent to that of
undamaged kidneys - 8% of cells positive. An up-regulation in positive
staining for PCNA was first observed at 6 hr of warm perfusion. In-
creased expression of the repair marker was observed over time.

Conclusion: During EMS perfusion of ischemically damaged
kidneys, oxidative metabolism was sufficiently recovered to support
cellular processes that form the basis for modulation of both injury
and repair proteins. The ability to support repair in ischemically
damaged tissues during ex vivo perfusion presents the opportunity to
develop tissue engineering applications that could lead to improved
clinical outcomes.

P-521: Evaluation Of Bone Regeneration With Using Novel
Collagen, Which Has An Ability Of Cell Spheroid
Formation
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2Biomedical Engineering, Kindai University, Kinokawa, Japan,
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Background: Collagen has biocompatibility with bone or muscle,
whereas collagen is a poor bone graft material when used alone
(Werntz, et al., Orthop. Trans. 10, 1986). Probably, it will be because
collagen is an inactive biomaterial. We have developed novel col-
lagen type I (N-Col) with the enzyme treatment. In this study, we
report that N-Col markedly facilitated osteogenic differentiation of
mouse osteogenic cells (MC3T3-E1) and Sprague-Dawley (SD) rat
marrow mesenchymal cells (rMMCs). Furthermore, we investigated
bony wound healing effects of N-Col graft by in vivo experiments.

Methods: Type I collagen was treated with enzyme X, and we
obtained N-Col. Culture dish was coated with N-Col or pepsin-treated
collagen (P-Col). MC3T3-E1 or rMMCs with osteogenic basal medium
were cultured on each coated-dish. We observed cell morphology by
using a phase-contrast microscope. To evaluate the osteogenic differ-
entiation, we analyzed the activity of mineralization by Alizarin red S
reagent. Furthermore, we transplanted each collagen material into
f2.5 mm critical-sized defects (CSDs) of SD rat shinbone. After 15
days, bone repair efficiency of CSDs was evaluated by the histological
observation of shinbone horizontal section with HE stain.

Results: MC3T3-E1 cells formed the spheroid morphology by only
culturing on the N-Col coated dish. The activity of mineralization of
MC3T3-E1 cells and rMMCs was significantly promoted by adhesion
to N-Col. We demonstrated that N-Col graft induces bone regeneration
of rat shinbone and is more bioabsorbable material than P-Col.

Funding: This work was supported by Japan Science and Tech-
nology Agency [AS2414037P to K.M.].
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Self-assembling hydrogels especially Puramatrix have emerged as
main candidates for 3D cell culture and tissue engineering. However,
their weak mechanical properties limit their application to soft tis-
sues. EFK8 hydrogels have potential advantages over Puramatrix in
this regard since they have stiffer structures due to their stronger
hydrophobicity. However, they lack the advantage of Puramatrix
which has a sequence similar to RGD that mediates cell attachment.

In the current study, we incorporate single-walled carbon nano-
tubes (SWNTs) into EFK8 hydrogels and investigate their effect
when NIH-3T3 fibroblast cells are seeded on top of them. Inverted
light microscopy shows that the presence of SWNT in the hydrogel
significantly improves cell attachment to the hydrogel and that the
cells exhibit a stretched spindle-like morphology characteristic of
NIH-3T3 cells. When hydrogels are formed from EFK8 only, cells
remain mostly spherical and form isolated colonies. On the other
hand, the addition of SWNTs leads to much better cell spreading over
the hydrogel surface. This improved cell attachment and spreading
may be due to the role of SWNTs as sites to which cells can anchor
and move, something which is more difficult on EFK8-only hydro-
gels. Confocal microscopy indicates that the presence of SWNTs in
the scaffold improves cell migration not only horizontally but also
vertically into the hydrogel. Also, cell counting after 1, 3 and 5 days
reveals that cells grow faster on the EFK8-SWNT hydrogel. Based on
our results such a hybrid scaffold can broaden the range of tissues and
applications for self-assembling peptide hydrogels.

P-525: Xenogeneic M2-polarization of Macrophages
by Undifferentiated and Differentiated
Adipose Tissue-derived Stem Cells
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Mesenchymal stem cells (MSCs) are considered to be ‘‘im-
munologically privileged.’’ In a previous work when human adi-
pose tissue-derived stem cells (hASCs) subcutaneously implanted
in mice we did not identify an adverse host response1. Recently, it
was shown that tissue regeneration could benefit from the polar-
ization of M2 macrophages subpopulations 2. In this study we
hypothesised that undifferentiated hASCs and derived osteoblasts
and chondrocytes are able to switch murine bone marrow-derived
macrophages (mBMMØs) into M2 phenotype, aiding tissue re-
generation.

Murine BMMØs were plated in direct contact with undiffer-
entiated and osteo or chondro-differentiated hASCs for 4 h, 10 h,
24 h and 72 h. The cytokine profile was analysed by qRT-PCR
and the surface markers were detected by flow cytometry. The
direct interaction of both cell types was observed by time lapse
microscopy.

The results showed that mBMMØs polarized after contacting tissue
culture polystyrene. This M2 phenotype was maintained along the ex-
periment in direct contact with both undifferentiated and osteo or
chondro-differentiated hASCs. This was confirmed by the expression of
IL-1, IL-10, IL-4, TNF-a and IFN-g (genetic profile) and surface
markers (CD206 + + , CD336 + + , MHC II + and CD86 + + ) detection.

These data suggest the potential of hASCs in contemporary xe-
nogenic tissue engineering and regenerative medicine strategies, as
well as host immune system modulation in autoimmune diseases.

Acknowledgments: RL3-TECT-NORTE-01-0124-FEDER-
000020, co-financed by North Portugal

Regional Operational Program(ON.2-O Novo Norte), under the
National Strategic Reference Framework, through the European
Regional Development Fund.
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Introduction: A need exists for regenerative medicine strategies
that can enhance the innate regenerative ability of skeletal muscle
and/or induce de novo formation of functional muscle tissue fol-
lowing volumetric muscle loss (VML). Biologic scaffolds composed
of extracellular matrix (ECM) have been successfully used in nu-
merous preclinical and clinical studies to promote constructive re-
modeling of a variety of damaged tissues, including skeletal muscle.
The present study examined the utility of biologic scaffold materials
in facilitating constructive and functional remodeling in patients with
VML.

Methods: A cohort of 9 patients (8 males & 1 female) with a VML
injury, as defined by a minimum of 25% loss of mass and function,
were implanted with a biologic scaffold. On average, the patients
were 61 months post injury at the time of implantation. Six patients
were treated with urinary bladder (UBM) ECM and three patients
have been treated with small intestinal submucosa (SIS) ECM. Be-
fore and after surgical placement of an ECM scaffold, patients are
subjected to a robust physical rehabilitation regimen.

Results & Conclusions: Preliminary results from 9 patients show
the presence of multipotent perivascular cells, neovascularization,
and skeletal muscle cells within the remodeling biologic scaffold at
six months post implantation. Furthermore, these patients have a
notable increase in strength and site specific function compared to
maximal pre-surgery values. The combination of a biologic scaffold
based regenerative medicine approach in conjunction with a robust
physical rehabilitation regimen to promote constructive and func-
tional tissue remodeling is reported herein.

P-528: Hydrogels and Microparticles Function as Supporting
Materials for Stem Cell Delivery
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Loss of muscle results from many different types of trauma, ac-
cidents and surgery. One type is pelvic sphincter lesions in women
after giving birth, which gives rise to incontinence. Transplantation
of myoblasts alone for regeneration of muscle has so far not been
successful. We therefore want to investigate if injectable scaffolds in
combination with myoblasts can enhance the repair of skeletal
muscle with the purpose of providing a treatment possibility for
patients with incontinence.

We have focused on three types of scaffolds (micro-particles,
hydrogel and fibrin gel) and made experiments in order to charac-
terize the ability of these scaffolds to support myoblast viability,
proliferation and differentiation.

Human myoblasts were cultured on micro-particles with dif-
ferent surface composition and we found that the cells attached
well to the different particles and formed small and large aggre-
gates. Immunocytochemical studies showed that the cells ex-
pressed KI67, Desmin, NCAM, Myogenin and MYH8, thus the
particles were able to support proliferation and the myogenic
potential of the cells. The micro-particles were injected in mice
TA muscle and we found that the particles were distributed well
within the muscle.

Myoblasts were also cultured in two types of gels, hydrogel and
fibrin gel, and we found that the cells were viable within the gels for
up to several days. Immunocytochemical stainings showed that the
cells were able to proliferate, differentiate and form myotubes within
the gels.

Thus the three types of injectable scaffolds all seem to be suitable
for delivering and supporting myoblasts upon transplantation.

P-531: Biomaterials in Aqueous Media vs. Attached State
Have Differing Effects on Cellular Processes

C. Ebert;

Winston Salem State University, Winston Salem, NC.

One challenge facing the field of regenerative medicine is to
produce a cellular scaffold that will allow cells to grow in the specific
manner required to repair traumatic wounds, such as peripheral nerve
injuries (PNI). Recent studies have investigated a variety biomate-
rials that assemble into scaffolds that guide cells in forming func-
tional tissue structures in vivo. Results have been mixed, with some
materials seeming promising in one experiment, but disappointing in
the next. While a host of explanations could be responsible for the
variation seen, one overlooked aspect is in what phase the bioma-
terial is presented to the cells. Many assays rely on biomaterials
dissolved in aqueous media, while others utilize biomaterial coatings
on slide plates. Adding to the complexity are unusual materials such
as electrospun fibers, hydrogels, or seeded porous scaffolds. There
are no published comparisons of different phases’ effects on cellular
processes.

Using an adherent Schwann cell line model, this study inves-
tigates several biomaterials, both naturally-derived and con-
structed, for their effects on cellular processes. Materials include
human hair keratin, basal membrane extracts, commercially
available synthetic scaffolds, laminin, fibronection, vitronectin,
and poly-L-lysine, as well as combinations of these compounds.
Schwann cells are either seeded on plates coated with biomate-
rials or are seeded on uncoated plates and biomaterials presented
diffusively. Initial results show significant differences in prolif-
eration for some biomaterials (but not all) based solely on whether
the biomaterials are aqueous or coated. These results could po-
tentially guide the design of more efficient and consistent re-
generative techniques across cell lines.
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