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Biological specimens are highly optimized through evolution

Biomimetics transfers biological principles to technical problems

The nano/micro structure of many natural surfaces defines their
functionality
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What are biomimetic surfaces?
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https://en.wikipedia.org/wiki/Lotus_effect#/media/File:Lotus_effect_on_leaf_of_taro_and_leaf_magnify.jpg

https://de.wikipedia.org/wiki/Geckos#/media/Datei:Gekko_gecko_(rock)_by_Robert_Michniewicz.jpg

https://www.rw-textilservice.de/nicht-nur-wasserabweisend-impraegnierung-von-textilien/150/17391/368785

https://www.amazon.de/PfX-Extrem-Starkes-Premium-Wiederverwendbares/dp/B0885X71L2/ref=asc_df_B0885X71L2/?tag=googshopde-21&linkCode=df0&hvadid=447474280276&hvpos=&hvnetw=g&hvrand=6472104242841397862&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9041876&hvtargid=pla-923458669819&psc=1&th=1&psc=1

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.binder.de%2Ffileadmin%2F_processed_%2Fcsm_1Gecko_brands_links_9f41d458c5.jpg&imgrefurl=https%3A%2F%2Fwww.binder.de%2Fde%2Fprodukte%2Fgecko-nanoplast%2F&tbnid=4UkVzG1qIQS56M&vet=12ahUKEwjL8ZmM0Kf6AhUDNuwKHSbNCH8QMygAegUIARCXAg..i&docid=c1j5VvCpipDxNM&w=320&h=220&q=binder%20gecko%20tape&ved=2ahUKEwjL8ZmM0Kf6AhUDNuwKHSbNCH8QMygAegUIARCXAg
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Example 1: Salvinia Molesta
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2.1. Beschreibung des Salviniafarns und des Salvinia-Effektes

Abbildung 2.5.: Vollst ändig unter Wasser getauchtes Blat t der Salvinia molesta mit sil-

bernem Luftfilm

Der Salvinia-Effekt lässt sich vom Lotuseffekt klar abgrenzen. Der Lotus und andere

Pflanzen, die den Lotuseffekt nutzen, haben durch ihre Wachskristalle auf der Blat to-

berfläche eine sehr wasserabweisende Oberfläche. Ein Wassert ropfen rollt ab, wenn er auf

die Oberfläche t rifft und nimmt dabei Part ikel mit . Ziel dieses Effektes ist die Sauberhal-

tung der Blat toberfläche. [17]

Der Salvinia-Effekt nutzt das Zusammenspiel aus hydrophilen und hydrophoben Materia-

lien. Durch die Haftung des Wassers an den Spitzen der Haare perlt Wasser nicht immer

gleich ab, dafür können Druckänderungen unter Wasser abgefedert werden [18], wie in

folgender Abbildung zu erkennen:

6

Water fern Salvinia molesta

Hydrophobicity  Superhydrophobic surfaces

Air retention under water  Drag reduction

Oleophilic  Oil spill cleanup

C. Zeiger, Biomimetics for Efficient Oil Water Separation, 2018
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Structuring through a nickel master

Hot embossing into polymers

Sub-μm precision
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How to obtain such Surfaces in general?
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Sandblasted steel “mold”

2 steps: fixing and pulling

Problems:

Limitation in area

Long cycle times

 Low productivity

 Limited applications
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Hot Pulling
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Extrusion machine with sheet nozzle

Co-extrusion of polymers

PP and COC adhere but do not mix

COC  acts as support layer
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R2R Hot Pulling: Step 1 – Support Layer
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R2R hot pulling

Tmelt (COC) > Tmelt (PP)

PP and COC can be separated

Important parameters:

Sandblasted roller

Maximum gap size

Roller just around Tmelt
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R2R Hot Pulling: 2nd Step – Hot Pulling
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Fur-like surface  Nanofur

Square meters covered with nanofur

Contact angle >150°
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Functionality of Nanofur
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Fur-like surface  Nanofur

Square meters covered in nanofur

Contact angle >150°

Excellent oil water separation
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Functionality of Nanofur
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„Swims“ through sand

Step structures on scales

Step height: 200 nm

Periodicity: ~ 6 μm
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Example 2: Sandfish (Scincus scincus)
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200nm

6 μm
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Sandfish-Structure creates anisotropic friction

Particle transport trough vibration

Application: Cleaning solar panels

Losses trough soiling: up to 80%
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Application of Sandfish Structure
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http://spcfonline.com/blog/solar-panel-soiling-and-solar-panel-cleaning/

https://www.acciona.com/pressroom/news/2019/september/acciona-installs-photovoltaic-innovation-hub-atacama-desert-chile 



Institut für Mikrostrukturtechnik 

Institute of Microstructure Technology

Film extrusion

Roll imprinting in polymer melt

Advantages:

Polymer melt

Long mold filling time

Holding pressure

Cooling in mold
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R2R Hot Embossing
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Anisotropic friction

Vibration stage with particle tracking

Sufficient cleaning of surface
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Functionality of Sandfish Surfaces
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Sandfish

Artificial surface Sandfish
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Roll to roll imprinting for biomimetic surfaces

Nanofur:
Excellent properties

Large structured area

Industrial partners needed

Sandfish structures
Optimal geometry

Optimal excitement

Field test
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Conclusion
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http://spcfonline.com/blog/solar-panel-soiling-and-solar-panel-cleaning/


