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From Honey to High-Tech Adhesives
A Sticky Alternative to Pesticides
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> The Problem:
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. Natural trichomes
== (Drosera )

S In sundew (Drosera:
Stalked glands: secrete a sweet mucilage
to attract and capture the prey

Arunachalam, A.ef a/.(2025); Turning over a new leaf: innovative pest control from a materials science perspective. Chemical Society Reviews
54(13)p.6525.
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Design Principles

Water -based Biocompatible Tunable
adhesive properties

Sprayable Insect trapping



» Natural deep eutectic solvents
(NaDES )

> Mixture of solids at a
specific molar ratio
(eutectic point) forms a
liquid at room temperature.

> Biobased

> Retains water

Glucose Fructose Sucrose Water GFSH
(G) (F) (S) (H) 1:1:1:11



Viscous enough to establish good contact Elastic enough fo resist separation

Adhesive Properties




= Tuning biopolymer content

Increasing hyaluronic acid content transitions from liquid-like to solid-like behavior.

L /'quiai like — Solidlike

Increasing [biopolymer]

Arunachalam, A, ef al (2025); Bioinspired Pressure Sensitive Adhesives Based on Natural Deep Eutectic Solvents. Macromolecules, S8(16).
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" Water addition

Increasing water content
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Durand, E.efal. (2019, October). Current status and future prospects of biocatalysis in deep eutectic solvents. In 17. Euro Fed Lipid

Congress (p. np).







Trichome mimics
VS.

natural exudate

Does it work?




" Adhesion testing

~ Adhesion energy increases significantly over time upon equilibration.

~ Formation of long fibrils which could potentially ensure that a trapped insect
cannot escape easily. 0.0
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Arunachalam, A., et al. (2025); Harnessing the bio-adhesive power of natural deep eutectic solvents for trichome-inspired pest control.
Communications Materials, 6(1), p.101.
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" Thrips behavioural study

4 Thrips get trapped with
legs in multiple droplets.

4 Long fibrils observed i
many thrips trying to
escape.
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“ Ongoing work

~ No phytotoxic effects observed for two weeks.

~ Optimization at high humidity.
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Arunachalam, A. and Kamperman M.; European patent filed EP24223211 .4 8x speed



Prof. Marleen Kamperman (Supervisor)
Dr. Peter Dijkstra (Technician)
Aaltje van der Molen (Master student)

Elise LeCornec (Master student)

Dr. Mirka Macel (Aeres) Dr. Thomas Kodger
(Wageningen)

Dr. Bram Knegt (Aeres)
Tim Oosterhoff (Bachelor student, Aeres)
Isabel Breet (Bachelor student, Aeres) @
Natural Plant
Defense



\

\\\l\
\\"
N

FUNNY HOW THEY STILL
THINK THESE CHEMICALS
_ CAN STOP Us.
Yy

Scawn for more dletails!

Arunachalam, A.ef al.(2025);
Communications Material$(1),1-12.

— Q‘ Y A FEW MOMENTS LATER... IN THEIR MOMENT OF GLORY, A HIDDEN | L. #“%0H WOW! YOUR
\§ ". TR e [ENEMY WAITED TO STRIKE.. g, S - SUGAR FORMULA
S N T |/ ! »
ALK L~ E Ay _ I "v v C e \ IS LIKE MAGIC
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' JVES IT IS.
» LURES THEM IN
WITH SWEETNESS,
_ THEN TRAPS THEM

!

AHEM! I'M THE '6GLUE’ &

THAT HOLDS THIS TEAM
& TOGETHER. LITERALLY!

Abinaya Arunachalam
a.arunachalam@rug.nl

Thank You!
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