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Introduction: Ulvan, extracted from the green algae Ulva lactuca dis-
plays physico-chemical and biological features of potential interest for
biomedical applications1. This sulfated polysaccharide is mainly built
on disaccharides repeating sequences composed of sulphated rhamnose
and glucuronic acid, iduronic acid or xylose2. In this work, structural,
chemical degradation and rheological studies were performed in order
to complement in vitro and in vivo performance studies and to screen
its potential biomedical interest.
Materials and methods: Ulvan extraction process was performed as
referred elsewhere3. The rheological measurements were carried out
through a Paar Physica MCR 300 modular compact rheometer (Anton
Paar). 1H-NMR spectra were recorded on a Varian Unity Plus (Varian)
spectrometer, at 60°C. HPLC analysis was performed using a Knauer
apparatus with a Sugar-Pak 1 column (Waters). Several enzymes were
tested to hydrolyze ulvan.
Results: From 1H-NMR spectra was observed that the main repeating
unit of the extracted ulvan is A3S (Fig. 1). Moreover, with the 1H-NMR
spectra was possible to develop a newmethod to determine the relative
percentage of sulfur (4–6%). From the HPLC results the presence of a
slight quantity of glucose (<0.1%) was detected and the monomers
quantified. Ulvan was resistant to hyaluronidase, b-glucuronidase colla-
genase and specific MMP-1. Rheological studies revealed that ulvan
(3% w/V) has a viscosity of 8.91 � 0.88 mPa/s (at 1000/s of shear
rate), as well as its viscous character (G″>G0).
Discussion and conclusions: Ulvan has a great potential for being used in
the treatment of several pathologies due to its intrinsic biological proper-
ties that include biocompatibility, anti-inflammatory or anti-coagulant
properties. In the present work, ulvan was demonstrated to be chemi-
cally reproducible.When dissolved, ulvan forms shear thinning solutions
which exhibit enhanced degradation resistance to relevant enzymes. Its
native composition renders it similar to chondroitin sulfate structure,
which makes this polymer a promising biomaterial. Ulvan viscosity cou-
pled with its resistance to enzymatic degradation (by collagenase for
example) may enable its use as an alternative to other polysaccharides
like hyaluronic acid (HA) different in application contexts.
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Figure 1. Most common main repeating unit of ulvan, disaccharide
composed by glucuronic acid and sulphated rhamnose (A3S).
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Introduction: Fecal incontinence caused by pre-anal surgery and child-
birth complications is a socially disabling disorder that profoundly
impacts on all aspects of quality of life. Although injectable bulking
agents are considered as a minimally invasive treatment, its low efficacy
to treat the fecal incontinence caused by the injection volume decre-
ment (particle migration/ resorption) still remained as a clinical chal-
lenge. In this study, we prepared growth factors (bFGF and
NGF)-immobilized polycaprolactone (PCL) /Pluronic F127 micro-
spheres as a bioactive injectable bulking agent which may promote the
function of sphincter muscle around anus (by sustained release of
growth factors) as well as maintain the injected volume, and thus
improve the cure rate of fecal incontinence.
Materials and methods: PCL/F127 microspheres were fabricated by an
isolated particle-melting method developed by our laboratory [1]. The
Pluronic F127 chains exposed onto the surface of PCL/F127 microspheres
were used to bind heparin and the following growth factors (bFGF or
NGF). Their morphology and growth factor release behaviors were inves-
tigated by SEM and ELISA kit, respectively. The induction potential of
muscle by the growth factor-immobilized microspheres was also evalu-
ated using muscle-derived progenitor cells (MPCs) as a model cell.
Results: It was observed that the random-shape PCL crushed particles
were changed into uniform microspheres with similar sizes through the
isolated particle-melting method. From the growth factor release exper-
iment, it was observed that the growth factors immobilized onto PCL/
F127 microspheres were continuously released up to 28 days, regard-
less of growth factor types (Fig. 1). From the study of in vitromyogene-
sis using MPCs as a model cell, it was observed that the dual growth
factors-immobilized microspheres have positive effect for the muscle
differentiation (myotube formation) which may promote the regenera-
tion of damaged muscle around anus, and thus can effectively treat the
fecal incontinence.

Figure 1. (A) Loading amount and (B) cumulative released amount of
bFGF and NGF from the PCL/F127 with and without heparin immobili-
zation (n = 3; *P < 0.05).

Discussion and conclusion: From the results, we could conclude that
the dual growth factors (bFGF and NGF)-loaded PCL/F127 micro-
spheres may be a good injectable system to effectively treat the fecal
incontinence.
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