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Abstract

Polymer gels are three-dimensional crosslinked polymer networks which posses
the properties of porosity, stability and easy functionalization etc. Compared with
macrogels, microgels have faster transmission and responsiveness, having a wide
range of prospective applications in sensing, catalysis, drug release, and other fields.
Hence, synthesis and functionalization of microgels has been a hot topic.

Volatile organic micromolecules recognition and detection, especially biomarkers,
are very important to environmental monitoring, metabolism and disease diagnosis.
Such as, ammonia is a biomarker of renal failure, helicobacter pyroli and oral cavity
disease; and acetone is related to lung cancer, diabetes, congestive heart failure, brain
seizure disease. Poor stability and recycling are the major problems for detection of
ammonia, and detection methods of acetone are mainly limited in chromatography.
Developing simple and efficient molecular recognition and detection systems remains
a challenging topic.

In this work, we design two functional microgel systems for ammonia and

acetone respectively:

(1) Ammonia responsive microgels (ARM microgels) are synthesized by
tethering a ammonia responsive dye to microgel via click reaction. Different from the
phenoxazinium or its analogs reported in previous arts that exhibit ammonia-induced
quenching in photoluminescence, ARM microgels shrink and exhibit enhanced
“turn-on” detection in photoluminescence with the increase of ammonia. The
ammonia responsiveness of ARM microgels is rapid and ultrasensitive, furthermore, it

can be used to detect ammonia quantitatively in breath.

(2) Microgels catalyst (ACM microgels) synthesized by copolymerization of
pre-modified chiral catalyst monomer with NIPAM are used to indirectly detect
acetone via catalytic reaction of acetone and nitrobenzene formaldehyde. The tests
prove that ACM microgels possess the properity of catalyzing acetone, and we can
control the rate and stereoselectivity by changing the temperature. These results

foreshadow a novel design route for detection of acetone.

Keywords: microgels; ammonia responsive; acetone-detection.
11
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