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According to a specific task we are able to develop the more suitable 

polymeric system, on the basis of the required properties

THE MATERIAL SIDE
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Functional polymeric materials
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mimik differenttissues
Drug delivery
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Poly(butylene succinate) - PBS

Poly(butylene thiodiglycolate) - PBTDG

Poly(butylene diglycolate) - PBDG

Á Thermal properties

Á Mechanical

properties

Á Hydrolitic

degradationrate

ÁWettability

Á Osteogenic/

chondrogenic cell

differentiation

Homopolymers

Blends
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2.4 Shape Memory Characterization

The one-way shape memory behavior of the materials was
investigated under the application of a three-stage thermo-
mechanical cycle, carried out by meansof aDMA Q800, on the
rectangular bars, and consisting in: (i) deforming the specimen
at Tm + 40ÁC under a loading ramp at 29 10 2 N min 1 up to

a given stress level (200 kPa for the PCLMAx set of materials,
and 600 kPa for the PCLSGx materials); (ii) cooling the
specimen at least 15ÁC below Tc at 2ÁC min 1 by keeping the
attained strain constant, maintaining the material under these
conditions for about 10 min in order to allow crystallization,
andýnallyunloading; and (iii) heating the deformed specimen

Scheme 1 Schematic representation of the crosslinked systems synthesis

Table 1 Mechanical (E tensile modulus, r b stress at break, and eb strain at break), structural (mcrosslink density), ther-
mal (Tc crystallization temperature and Tm melting temperature), and shape memory behavior of the PCL-based systems

Mater ial

code

Precursor

molecular

weight

(g/mol)

Tensile tests at Tm + 40ÁC DSC tests Shape memory behavior

E, MPa

m,

mol/cm3 r b, kPa eb, % Tc, ÁC Tm, ÁC

Applied

stress,

kPa

One-way tests Two-way tests

Strain

ýxity, %

Strain

recovery,

%

Ttrans,

ÁC

Overall

CIE,

eCIE, %

Residual

strain,

eres, %

PCLMA3 3900 3.5 4.09 10 4 440 20 0 38 200 97 100 37 3 3

PCLMA6 6700 1.5 1.69 10 4 380 30 18 53 200 98 95 50 7 2

PCLMA13 13400 0.3 3.69 10 5 > 200 > 120 24 60 200 99 94 55 63 10

PCLSG2 2200 4.6 5.59 10 4 1080 30 26 24 600 72 100 23 35 10

PCLSG3 3900 2.1 2.49 10 4 730 50 8 41 600 99 99 43 24 4

PCLSG6 6000 1.2 1.39 10 4 ÎÎÎ(a) ÎÎÎ(a) 18 51 ÎÎÎ(a) ÎÎÎ(a) ÎÎÎ(a) 48 ÎÎÎ(a) ÎÎÎ(a)

PCLSG10 10000 1.3 1.49 10 4 850 140 25 55 600 100 98 53 88 11

(a)Values could not be measured due to the limited amount of tensile specimens
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PCL-based through Sol-Gel Electrospinning

Shape memory meshes
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FIBROUS COMPONENT

Plasma treatedPoly(L-lactide) fibers

GEL COMPONENT

RGD-likehydrogel

Human embryonic SCs
Human induced 

pluripotent SCs

Hydrogel-fiber 3D composite system for multipotent stem cell culture


