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MINIATURIZED ON-CHIP SYNTHESIS FOR 

HIGH-THROUGHPUT CELL SCREENING

Summary

Highly miniaturized synthesis of compound libraries

Simple parallelization of reactions

Straightforward connection to on-chip biological and cellular screening

Allows spatial, temporal and quantitative control over screening conditions

High-Throughput, short innovation cycles

Introduction

A microscopic glass slide is coated with a nanoporous polymer and spatially treated via UV-click chemistry to yield an array of distinct, self-forming droplets (droplet

microarray, DMA) with volumes down to 20 nL. These droplets are then used to synthesize highly miniaturized, solid phase supported molecule libraries which can be

screened directly afterwards in cell-based assays for biological activity.
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right: DMA with round spots (d = 3 mm) after UV-irradiation. Different irradiation 

times led to graded intensity of the yellow color.

Left: change of absorbance during cleavage, quantified and compared to 

concentration of yielded sample molecule (glycine)
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Overview

A) Attachment of photolinker to the amino groups grafted exclusively in hydrophilic spots 

B) Reactants are added into the distinct droplets to create a combinatorial library of substances, 

attached to the linker

C) After the synthesis is done, cells are seeded by applying cell suspension via rolling droplet onto 

DMA 

D) starting the screening on demand by irradiation with UV light of 360 nm

E) Read-out

spread AA-

solutions

Immerse in 

deprotection 

solution

Controlled cleavage from surface

Variation of compound concentration by different irradiation times

Solid-phase synthesis of compounds

A) Peptide synthesis

F) Analysis of the substrate: 

- TOF-SIMS depth profiling shows 

equal distribution of linker

- XPS image of superhydrophobic

border assigned to amide and nitro 

group

- ATR-IR to monitor reaction 

progress

G) Close-up photograph of DMA

spot size: 500 µm / 20 nL
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B) Direct formation of liposomes after cleavage via Thiolactone chemistry 

C) Ugi four-component reaction

Synthesis is verified via 

nanoESI-MS after cleavage

Technical Details

 Glass slide size: 76 mm x 25 mm

 Polymer thickness: 10 – 15 µm

 Pore size: 100 – 500 nm

 Functional group density: up to 2 nmol / mm² 

 Maximum accessible concentration: 50 mM

 Various sizes and shapes for spots possible

Spot size Volume Spots

per slide

3 mm, round 5 – 10 µL 80

1 mm, square 100 nL 588

500 µM, square 20 nL 2187

350 µM, square 3 nL 4563
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