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BIOMIMICRY IN KEYWORDS

• interdisciplinarity 

• one « biologist » , one « engineer » 

• learning phase 

• reciprocal questioning & challenging (50%) 

• biological model (a species) 

• research object(s)

Informed surface Drilling engine Biosyringe

Distance

Time

Project



Tuberolachnus salignus

Stomaphis quercus

Baizongia pistaceae Eriosoma lanigerum

Daktulosphaira vitifoliae

© Influential points

© Influential points
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PARTHENOGENESIS
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TROPHIC POSITION

THANATOSIS
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VECTOR
PLANT HEALTH

1

aphid / virus

sharpshooter / bacteria

CaMV - cauliflower mosaic Xylella fastidiosa - Pierce disease

5µ

5µ
1µ



standard (model) cuticle appendage cuticle mouth-part cuticle

secretory	gland
accessory	gland

VECTOR
INSECT CUTICLE

2
Standard epidermal cuticle

increased anatomical / morphological specialization

Specialized mouthpart cuticle



VECTOR
POLYMER ALLOY

3
Chitin + Proteins + Lipids + (aromatic sclerotization)

« tanning » / « covalent »



8

Physical
Hydrogels

Implant coatings,
Films, fibres 

(stealth bio-Materials)

Vascular 
Substitutes

(hydrogels tubes )
Skin Healing
(Multi-layered 
Hydrogels )
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Bio-reactors
(multi-membrane 
Hydrogels)

Recto-colic
patches 
(suturable 
gels)

Natural Polymer (ex: chitosan) Solutions:
Physico-Chemistry &
Processing control

cartilage 
and Spinal chord

Regeneration

Materials for tissue engineeringAxis 1

H ydrogels de chitosane pour la réparation du tissu nerveux W O 2013079646A1
N ouvel H ydrogel de C hitosane Suturable et Applications Associées FR  1363099

VECTOR
BIOMIMICRY: ARTIFICIAL CUTICLES

4laurent.david@univ-lyon1.fr
IMP

Add (cuticular) proteins 
To add Surface  
or Core 
Information

mailto:laurent.david@univ-lyon1.fr
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PHLOEM-FEEDER
PIERCING-SUCKING MOUTHPARTS

1

SCIENCE sciencemag.org 7 NOVEMBER 2014 • VOL 346 ISSUE 6210 765

Fig. 1. Dated phylogenetic tree of insect relationships.The tree was inferred through a maximum-likelihood analysis of 413,459 amino acid sites divided into
479 metapartitions. Branch lengths were optimized and node ages estimated from 1,050,000 trees sampled from trees separately generated for 105 partitions
that included all taxa (5). All nodes up to orders are labeled with numbers (gray circles). Colored circles indicate bootstrap support (5) (left key).The time line at
the bottom of the tree relates the geological origin of insect clades to major geological and biological events. CONDYLO, Condylognatha; PAL, Palaeoptera.
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PHLOEM-FEEDER
STEALTH FEEDING STRATEGY

2



PHLOEM-FEEDER
BIOMIMICRY: MECHANICAL MODELLING OF  
THE (4-)STYLET MICRO-DRILLING MACHINE

3



PHLOEM-FEEDER
BIOMIMICRY: ENDOVASCULAR SURGERY MECHANICS

4aline.bel-brunon@insa-lyon.fr
LaMCoS

Anxionnat et al., 2015

catheters (préformés)

 Endovascular repair of abdominal aortic aneurysms (© Mayo clinic)

© Impress

mailto:aline.bel-brunon@insa-lyon.fr


ORDINARY INSECTS
EXTRAORDINARY PROPERTIES

Biomimetic functions 
(Ontology) 

asknature.com 
insectsdiditfirst.com 

BiG: Bio-inspiration Group

yvan.rahbe@inra.fr

http://asknature.com
http://insectsdiditfirst.com
mailto:yvan.rahbe@inra.fr
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