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3.8 Billion Years of R&D
10-30 Million Species
Well-Adapted Solutions
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How does life make thing?
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How does life make thing?
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By adding Information to Matter



As wrote In 16th century,
“Human ingenuity may make
various inventions, but it will
never devise any inventions
more beautiful, nor more simple,
nor more to the purpose than
Nature does; because In her
Inventions nothing is wanting
and nothing is superfluous”.
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Bionics

Why {&E#H5R?

Bioinspiration to Impact U.S. GDP

Significantly in 2030
Billions of 2013 dollars, forecast
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Bioinspired adhesion
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Bioinspired adhesion
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Bioinspired adhesion
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Bioinspired adhesion

Adhesive force of a single gecko foot-hair

perpendicular e
to surface =

Pull

Pull parallel perpendicular
to surface to surface
(gravity,

vertical

running)

Pull parallel
to surface
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Bioinspired adhesion
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Bioinspired adhesion

Microfabricated adhesive mimicking gecko foot-hair
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Geim AK, Nat Mater 2013, 2: 461-463
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Bioinspired adhesion
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Bioinsplred adhesion

2: imiArhiI: BZAKXID

-







Adhesion: Catechols — mfp-5

Mfp-5 primary sequence

Surface Forces Apparatus
9 kDa, random coil, pl 8.5

nNewton and Angstrom resolution
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Danner, Kan, Waite and Israelachuvili
Biochemistry 2012, 51, 6511-6518
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Bioinspired adhesion
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Materials Chemistry C
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Su RX*, et al. J Mater Chem C 2016, 4: 7554-7562
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Bioinspired adhesion
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Spectrometer

Light source
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Measurement
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Su RX*, et al. J Mater Chem C 2020, 8: 7552-7560
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Enhanced LSPR activity
Excellent oxidation resistance
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Bioinspired anti-adhesion
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Bioinspired anti-adhesion
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Low drag shark skin (Mako, Isurus oxyrinchus)

Dermal denticle

Self-cleaning Lotus leaf (N. nucifera)
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spired anti-adhe
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witintabd/Bigia

Wax crystals

Epidermal cell
micro-structures

The Lotus Effect. Water forms droplets on the tips of the
epidermal protrusions and collects pollutants, dirt and small
insects as it rolls of f the leaf.
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Zwitterion polymers
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Sulfolobus solfataricus P2



Bioinspired anti-adhesion
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Bioinspired anti-adhesion
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PEG-GNP

Zwitterion polymers for Nanomedicine

Zwitterionic gel encapsulation promotes protein stability, enhances pharmacokinetics, and reduces
Immunogenicity, PNAS (2015)



Bioinspired anti-adhesion
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Zwitterion polymers for Hydrogels

Restraint of the Differentiation of Mesenchymal Stem Cells by a Nonfouling Zwitterionic Hydrogel,
Angewandte Chemie (2014)



Bioinspired anti-adhesion

(R EmAsHI

Zwitterion polymers for Coatings and Diagnostics

Zwitterionic hydrogels implanted in mice resist the foreign-body reaction, Nature Biotechnology (2013)
Directly Functionalizable Surface Platform for Protein Assays in Undiluted Human Blood Plasma, Anal Chem (2013)



Bioinspired anti-adhesion
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Zwitterion polymers for Environmentally benign marine coatings
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Bioinspired anti-adhesion
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Su RX*, et al. ACS Applied Materials & Interfaces, 2019, 11: 18090-18102



Bioinspired anti-adhesion
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== Communications
Intemational Edition: DOI: 10.1002/anie 201808987

Antifouling Coatings German Edition:  DOI: 10.1002/ange.201808987

Biomimetic Bottlebrush Polymer Coatings for Fabrica-
tion of Ultralow Fouling Surfaces

Yingiang Xia', Vahid Adibnia®, Renliang Huang, Frederic Murschel,
Jimmy Faivre, Guojun Xie, Mateusz Olszewski, Gregory De Crescenzo, Wei Qi,
Zhimin He, Rongxin Su,* Krzysztof Matyjaszewski,* and Xavier Banquy*

Anchor Anchor

1308  Wiley Online Library © 2019 Wiley VCH Verlag GmbH & Co. KGaA, Weinheim Angew. Chem. Int. Ed 2019, 58, 1308 -1314
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Su RX*, et al. Angew Chem, 2019, 58: 1308-1314
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Xavier Banquy
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lubricin-like polymer

Su RX*, et al. Angew Chem, 2019, 58: 1308-1314
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