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Introduction

Methodology
New bioadhesive materials have been
developed inspired by the marine mussel
adhesion mechanism, due to a catechol
(1,2-dihydroxyphenyl) moiety which forms
strong bonds with various surfaces in wet
conditions [1] [2].

Inspiration from nature
Catechol

hand, temperatureresponsive polymers
possess
great
potential of application on areas such as
bioseparation, controlled drug delivery or
tissue engineering [3].
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Figure 1. Representation of mussel adhesion mechanism and proteins.
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Synthesis of a novel catechol containing methacrylate monomer (CEMA) and functional
copolymers of CEMA with N-vinylcaprolactam (VCL) (VCL_CEMA) for the developing of a
mussel-mimetic biocompatible and moisture-resistant bioadhesive to improve adhesion to
natural tissues.
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Thermosensitive

 Synthesis of CEMA monomer and VCL_CEMA copolymers

Preparation of biomedical systems with
tunable properties for applications in
regenerative
processes
such
as
osteochondral diseases.

Figure 2. Synthesis of the CEMA monomer and
copolymerization of CEMA and VCL.

 Gel preparation
• Gelatin
• VCL_CEMA copolymer

BIOADHESIVE GEL
G/COPOL

Gelatin and bone collagen contains significant amounts of
Gly, Glu, Hyp, Tyr, Pro, Lys, and Thr amino acids among
others, and it is known that hydrophobic, hydrogen and
electrostatic interactions are involved in the cross bonding
mechanism during gelation.

Figure 3. Bioadhesive gel obtained
with Gelatin and VCL_CEMA copolymer.

Results and discussion
 Antioxidant activity

 Cytotoxicity

 Bioadhesion strength

DPPH was used to estimate the antioxidant potential.

Figure 4. DPPH reaction in presence of an antioxidant compound.
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The radical scavenging
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are great antioxidant
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The adhesion strength was determined by measuring the
strength properties of the hydrogel in tension using a
modification of the ASTM F2258-05 method. Homogeneous
plates of chicken keel were prepared and the bioadhesive gel
sample was deposited and covered with another chicken bone
plate.

Cell behavior of VCL_CEMA0.9 sample resembled that
of PVCL, and copolymer solutions were not cytotoxic
over a concentration range 1.5-7 mg/mL. CV exhibited
a dose-response behavior for the rest of copolymer
samples, giving IC50 values of 3.48±0.05, 1.45±0.01
and 1.10±0.10 mg/mL for copolymers with CEMA
contents of 2.3 and 3.6 n/n% respectively.
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Figure 5. Experimental radical scavenging activity of DPPH in presence of
HCA, VCL_CEMA0.9 and VCL_CEMA3.6 (0.004 mg/mL) at different times.

 Thermosensitive properties
PVCL solutions present Type I classical Flory-Huggins
behavior and the LCST slightly increases as the CEMA
content in copolymer increases.
Copolymers have tunable LCST
values depeding on the mole
mass, concentration and the
ionic strength.

Figure 7. (a) Appearance of G/Copol gels initially and 2 h after preparation. (b) Application of
solution on bone tissue. (c) Bone plates attached to metallic supports. (d) Bone plates attached
each other. (e) Tensile test using UTM.

The adhesive tensions to detach the G/Copol gels from the chicken bone
plate gave values of 733 ± 109, 776 ± 87 and 696 ± 91 kPa after 2, 5
and 18 h respectively, showing that adhesion is very good from the
beginning and maintained for at least, 18 h due to the catechol moieties.

Figure 9. Cell viability of human dermal fibroblasts exposed to VCL_CEMA copolymers.

 Antiinflammatory activity
NO inhibitory assay is a recognized test currently used
to measure the antiinflammatory activity.

Figure 10. Inhibitory effects of copolymers samples on nitric oxide
production and cell viability using RAW 264.7 macrophages.

Figure 6.Turbidimetric curves obtained for PVCL and VCL_CEMA copolymers in
water at 1 and 2 mg/mL.

Figure 8. Adhesion strength results of test specimens containing gelatin and gelatin with
VCL_CEMA13.5 copolymer at different time periods. Significant differences are denoted in the graph
comparing the two groups at the same time (*p<0.05) and the same gel overtime (#p<0.05).
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Conclusions

The synthesis of a new acrylic derivative of hydrocaffeic acid provides excellent possibilities for
the preparation of antioxidant, antiinflammatory, thermosensitive and highly bioadhesive

materials.

These bioadhesive gels can be used as a tool for the preparation of biomedical systems with
tunable properties for applications in regenerative processes such as at the level of
osteochondral diseases.
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Copolymers provides very good antiinflammatory
activity and the biocompatibility is not compromised in
this type of cells.
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