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The Problem:

Harm to non-target organisms Health risks
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Natural trichomes 
(Drosera )

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

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



Can we mimic this?
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10 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
(G)

Fructose
(F)

Sucrose
(S)

Water
(H)

GFSH
1:1:1:11



Adhesive Properties

Viscous enough to establish good contact Elastic enough to resist separation



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

Increasing [biopolymer]
Liquid-like Solid-like

Arunachalam, A., et al. (2025); Bioinspired Pressure Sensitive Adhesives Based on Natural Deep Eutectic Solvents. Macromolecules, 58(16).
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14 Water addition

< 25% water > 50% water

Increasing water content

0% 100%

Durand, E. et al. (2019, October). Current status and future prospects of biocatalysis in deep eutectic solvents. In 17. Euro Fed Lipid 
Congress (p. np).
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Sprayability
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Does it work?

Trichome mimics 
vs. 

natural exudate
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Adhesion energy increases significantly over time upon equilibration.

Formation of long fibrils which could potentially ensure that a trapped insect 
cannot escape easily. 

8x speed

Adhesion testing 
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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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19“…widespread and the most serious pest
of greenhouse floricultural crops in much
of the world .” – NCstate University

“…currently the most damaging thrips species 
in many greenhouse crops.”               – Koppert

“...has become one of the most serious pest
problems facing the ornamental industry .”

– USDepartment of Agriculture

“…difficult to control with
insecticides.”

– University of Nevada

“…is regarded to be a pesticide-induced problem,
having developed resistance to pesticides”

– Govt. of WesternAustralia
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Thrips get trapped with 
legs in multiple droplets.

Long fibrils observed in 
many thrips trying to 
escape.

Thrips behavioural study
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No phytotoxic effects observed for two weeks.
Optimization at high humidity. 

Ongoing work

Chrysanthemum
'Baltica'

Fragaria ×
ananassa
'Favori'

Capsicum
annuum 'Yolo
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Relative 
Growth 

Rate

Chrysanthemum
'Baltica'

Fragaria ×
ananassa 'Favori'

Capsicum annuum
'Yolo Wonder'

Control 0.0274 0.0090 0.1323

Treated 0.0308 0.0148 0.1394

Viscous, liquid-like Viscoelastic

8x speedArunachalam, A. and Kamperman M.; European patent filed EP24223211.4
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Thank You!
Abinaya Arunachalam
a.arunachalam@rug.nl

Arunachalam, A. et al. (2025); 
Communications Materials, 6(1), 1-12.

Scan for more details!
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