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Motivation: Production of silk bioinspired fibers




Motivation FMechanical properties
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Spider silk combines large tensile strength and strain at breaking




Motivation FFhe many faces of spider silk
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Tunability of spider silk fibers




Silk fibers retrieved from the web show a large variability
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Tunability of spider silk FAdapting silk’'s properties

Spinning of the safety line




Tunability of spider silk FAdapting silk’'s properties
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Reproducibility of spider silk spun during undisturbed climbing




Tunability of spider silk Supercontraction

Dry fiber
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Immersion in water reduces the length of the fiber
down to a 50 % of its initial value




Tunability of spider silk 'EXistence of a ground state

1400

[ {FS FORCIBLY SILKED
1200} ;

N
o
o
o

(o]
o
(]

4 NS NATURAL SILKED

STRESS (MPa)

MS MAXIMUM SUPERCONTRACTED -

PR S I T R N N T
0.6 0.8
STRAIN

[ o
o o
o o

STRESS (MPa)
(o]
(@]
o

GROUND STATE

:. ----- LLLTLLTEY IS S 4 VLA LETEE A
0 3 L L | L M| L L
0.0 0.2 04

STRAIN
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Tunability of spider silk [VVet stretching process

The wet stretching process allows modifying the properties of spider silk
in a predictable and reproducible way




Tunability of spider silk [VVet stretching process

STRAIN
The wet stretching process allows modifying the properties of spider silk
in a predictable and reproducible way




Tunability of spider silk [Supercontraction and processing




Synthesis of tunable bio-inspired fibers




Synthesis of bio-inspired fibers NAEESPIANINGIPIOCESS

COAGULATION BATH

Variables of the process:

Composition of the dope: silk fibroin in NMMO-H,0O
Composition of the coagulating bath: Ethanol
Take up speed

Post-spinning drawing




Synthesis of bio-inspired fibers fRegenerated silkiibroin (RSF)
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Silkworm silk fibers do not show supercontraction




Synthesis of bio-inspired fibers flmmersion drawing RSE

IMMERSION POST-SPINNING DRAWING (IPSD) PROGESS
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Immersion post-spinning drawing (IPSD) improves the tensile behaviour, and...




Synthesis of bio-inspired fibers _

IMMERSION POST-SPINNING DRAWING (IPSD) PROGESS
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...IPSD fibers supercontract exhibiting a ground state




Synthesis of bio-inspired fibers
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IPSD fibers: an intermediate microstructure between S|Ikworm and spider silk




Conclusions




Conclusions

Tunability allows adapting spider silk’s properties to its
Intended use

IPSD silkworm silk regenerated fibers exhibit a ground

state and recovery — Tunability

The differences in the sequence between regenerated
silkworm silk and natural spider silk fibers highlight the
importance of processing
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“Development of bioinspired scaffolds for tendon repairing”
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