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Cucurbit[n]urils – Barrel-shaped Hosts

CB5 CB6 CB7 CB8

Most prominent CB[n] homologues:

R. Behrend et al., Justus Liebig's Ann. Chem. 1905

W. L. Mock et al.,  J. Org. Chem. 1986

K. Kim et al., J. Am. Chem. Soc., 2000

W. M. Nau et al., Angew. Chem. Int. Ed., 2001

L. Isaacs et al., J. Am. Chem. Soc., 2002Kimoon Kim Lyle Isaacs Werner Nau

H2SO4
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Application of CBn

bind cations

supramolecular host 

Rotaxane microcycles

drug delivery vehicles 

W. M. Nau et al., JACS, 2016
F. Biedermann et al.,Chem. Sci., 2019

F. Biedermann et al., Chem. Commun., 2019

A. Urbach et al., Org. Lett., 2011
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Application of CBn
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Application of CBn

chemosensor
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Indicator displacement assays (IDA)

Limitation: 

in solution

real practical application 

Pros:

fast sensing

high binding affinity

tunable selectivity

F. Biedermann et al., Chem. Commun., 2020

F. Biedermann et al., Chem. Eur. J., 2020
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CBn immobilization

covalent linking 

electrostatic adsorption on gold 

guest-mediated immobilization

P. Jonkheijm et al., Isr. J. Chem. 2018
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K. Lynn et al., J. Vac. Sci. & Technol. B, 2013

Micro-patterning approaches

contact printing

(stamp)

photolithography
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M. Hirtz et al., Adv. Mater. 2018

Microchannel cantilever spotting (µCS) 

M. Hirtz et al., Adv. Mater. Interfaces, 2021

M. Hirtz et al., Adv. NanoBiomed Res. 2021

50 μm

flexible: directly writing
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Strategy

M. Hirtz et al., ACS Appl. Nano Mater. 2021
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Surface modification

CBn-Pro
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Microarray patterning

50 μm

NLP 2000 System

humidity chamber

camera

translation stage

translation stage

stamp holder
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CBn microarray patterning and indicator loading

50 um
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CB7/BC

CB7/MDAP

CBn microarray patterning and indicator loading
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Analytes sensing

Mono-CBn/indicator Microarray

CB7/BCCB7/MDAP

CB6/TMR-Cad quantitative
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Regeneration
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Real-time sensing in microfluidic channel
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Di-CBn/mono-indicator Microarray
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Multi-CBn/mono-indicator Microarray
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Multi-CBn/mono-indicator Microarray
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Di-CBn/di-indicator Microarray
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Di-CBn/di-indicator Microarray
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Multi-CBn/di-indicator Microarray
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Michael Hirtz

Dip-Pen Nanolithography (DPN) and Related Techniques

Frank Biedermann

Analyte Detection with High Affinity Chemosensors


