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Synthesis and properties of bio-based polyamide 510/polyetheramine thermoplastic elastomer
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Abstract : Using bio-based pentanediamine, bio-based decanedioic acid and polyetheramine (E600) as raw materials, a series
of bio-based polyamide 510 (PA510)/E600 thermoplastic elastomers with different E600 salt (prepared with reaction of decanedioic
acid and E600) contents were synthesized by two-step method. The effects of E600 salt content on the chemical structure, thermal
and crystallization properties, mechanical properties, biocompatibility and relative viscosity of the elastomers were studied. The
results show that the chemical structures of PA510/E600 thermoplastic elastomers are consistent with the predetermined structures,
and the crystal types of the elastomers are mainly «y-form, but the addition of E600 leads to the transformation of the crystal form to
a-form. With the increase of E600 salt content, the initial decomposition temperature , melting temperature, crystallization tempera-
ture and glass transition temperature of the elastomer gradually decrease, and the strength, rigidity, hardness and relative viscosity
also decrease, but the toughness is significantly improved. When the mass fraction of E600 salt is 20%, the initial decomposition
temperature of the elastomer is higher than 390 °C, and the elongation at break reaches 813%, which is about 17 times higher than
that of PA510. The biocompatibilities of the elastomers were evaluated by in vitro cytotoxicity test and hemolysis test. PA510/E600
thermoplastic elastomer with 20 wt% E600 salt was co-cultured with L929 mouse fibroblasts at 37 °C for 24 h and co-cultured with
4% red blood cell suspension at 37 °C for 1 h, respectively. It is found that the cell survival rate is higher than 95% and the hemoly-
sis ratio is less than 5%. The above results show that the prepared PA510/E600 thermoplastic elastomers have good thermal stabili-
ty, toughness and biocompatibilities, and they are expected to be used as medical interventional materials.
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Tab.1 DSC thermodynamic data of PA510 and

PAS510/E600 elastomers
Samples T/°C T/C I/°C  AH /(- g AH /(- g
PAS510 197.9 2162 1729 66.54 5291
E600-5% 192.7 2150 171.1 64.97 49.84
E600-10%  191.2 2135 168.3 64.06 46.80
E600-15%  188.2  212.5 164.2 56.61 45.85
E600-20%  186.1  210.5 161.8 51.23 43.55

Notes: T is cold crystallization temperature; 7, is melting tempera-
ture; 7, is crystallization temperature; AH_ is enthalpy of melting; AH_ is

enthalpy of crystallization.
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Fig. 8 Bending properties of PA510 and PA510/E600 elastomers
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Tab.2 Notched impact strength and Shore D hardness data of
PA510 and PAS10/E600 elastomers

Notched impact strength/

Samples (Jm?) Shore D hardness

PA510 5.33+0.2 78+1.2
E600-5% 18.16%1.5 69+0.9
E600-10% 45.22+2.0 67+0.8
E600-15% NB 63+1.0
E600-20% NB 60+0.7

Note:NB is not broken.
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Fig. 9 E600-20% in vitro cytotoxicity test result (cell morphology after

Control group

co-culture of extract with cells for 24 h)
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Fig. 10 Photographs of hemolysis tests of E600-20% elastomer
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Tab.3 Quantitative statistics of hemolysis ratios of E600-20%

elastomer
Samples Hemolysis ratio/%
PBS 0
E600-20% 1.2£0.15
Triton X-100 100+£5
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Tab. 4 Relative viscosity of PA510 and PAS10/E600 elastomers

Samples Relative viscosity
PAS10 2.20
E600-5% 1.88
E600-10% 1.86
E600-15% 1.82
E600-20% 1.80
3 i
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