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Biologic scaffolds composed of extracellular matrix (ECM) have

been shown to modulate the mammalian host tissue response from

scar tissue formation to a more constructive remodeling response.

The mechanisms underlying this altered response are poorly

understood. As the surface of an ECM scaffold is the first site of

host-scaffold ‘‘interaction’’, it likely plays a significant role in

determining both the initial host response and downstream tissue-

remodeling events.

The present study investigated the surface properties of ECM

scaffolds derived from porcine small intestine (SIS-ECM), urinary

bladder (UBM-ECM), and liver (L-ECM). Immunohistochemistry,

electron microscopy, and time of flight secondary ion mass spec-

troscopy (ToF-SIMS) were used to examine surface characteris-

tics. Cell culture studies were performed to determine the effects of

the differences in ECM surface properties upon growth patterns of

NIH 3T3 fibroblasts, human microvascular endothelial cells, and

hepatic sinusoidal endothelial cells.

The immunohistochemical and SEM results demonstrated that

surface composition and ultrastructure of an ECM scaffold are

dependent on the organ from which it is derived. SIS-ECM and

UBM-ECM, but not L-ECM scaffolds display a distinct ‘‘sided-

ness’’ (abluminal/luminal). ToF-SIMS was used to further eluci-

date differences in scaffold surface characteristics. Cell culture

studies showed that differences in scaffold ultrastructure, compo-

sition, and ‘‘sidedness’’ have an effect upon growth patterns and

maintenance of phenotype in vitro.

We conclude that the tissue source of a biologic scaffold com-

posed of ECM has a distinct effect upon both the surface charac-

teristics and the host-scaffold interaction associated with the

scaffold, which in turn likely affect downstream remodeling

events.
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Surface design of biomedical devices is crucial for their accepta-

tion or rejection by the body. One of the most versatile and ef-

fective tools to tailor surface chemistry and properties of solids is

polymer grafting. This work describes the modification of starch/

polycaprolactone scaffolds by surface grafting of sulfonic and

phosphonic groups and the effect of those groups on osteoblast-like

cells behaviour on a preliminary base.

Scaffolds with porosity of about 68%were obtained from a blend

of starch with polycaprolactone (30/70wt-%) by a fiber-bonding

process. Oxygen plasma treatment was applied on the produced

scaffolds in order to create highly reactive, free radicals on their

surface. The pre-activated scaffolds were subsequently immersed

in monomer (vinyl phosphonic acid (VPA) or vinyl sulfonic acid

(VSA) solution. The successful grafting was confirmed by X-Ray

Photoelectron Spectroscopy. Scanning Electron Microscopy was

used to evaluate the possible effect of the plasma activation and

grafting process on the surface morphology. It was demonstrated

that none of the applied processes affect the scaffold/fiber texture.

Direct contact assays with osteoblastic cells (SaOs-2) were

performed in order to evaluate the effect of the modification on

their behavior. Cells were seeded onto the materials and incubated

for 2 weeks. Cells viability, morphology and proliferation were

also evaluated after different culture periods. The performed tests

revealed that the presence of sulfonic and phosphonic groups in-

creased significantly the proliferation and viability of SaOs-2

compared to untreated scaffolds. From both studied monomers, the

scaffolds modified via VPA grafting performed better than the

VSA grafted ones.
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Limited availability of autograft tissue for burns and wound

healing has generated a need for improved synthetic biomaterials.

Polyurethane (PUR) scaffolds exhibit beneficial properties for

wound healing, as they support cellular proliferation and new tis-

sue formation both in vitro and in vivo. We synthesized injectable,

porous, PUR scaffolds from lysine triisocyanate (LTI) and hex-

amethylene diisocyanate trimer (HDIt) with polyester triols of two

different compositions and mass and containing 0, 30, and 50%

MW-600 poly(ethylene glycol). We evaluated the effects of these

compositional variables on PUR physical, mechanical, and bio-

logical properties. Foams showed regular pore structures, with an

average porosity of 92 vol-%. The polyol composition and PEG

content affected the mechanical properties of the foam, while the

isocyanate and PEG contents influenced their in vivo behavior. LTI

foams degraded faster than HDIt foams in vivo, probably due to

enzymatic degradation of lysines in LTI, although this difference

was minimized with PEG plus HDIt. These tunable differences in

the physical and mechanical characteristics of scaffolds can be

applied to both bone fracture and soft tissue wound healing ap-

plications. Wound healing experiments with pre-formed PUR

scaffolds showed that biodegradation occurred over 2–3 weeks

while supporting cellular infiltration and connective tissue for-

mation with minimal inflammation. Infiltration and organization

could be augmented by sustained release of morphogens from
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