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Introduction

Crosslinking is the process of forming new covalent bonds
between polymer chains

— Increases mechanical strength
— Improves temperature performance

Traditional crosslinkers require specific technology and
functionality for each polymer

Diazirines provide a method to crosslink virtually any aliphatic
nolymer by generating a carbene when activated by UV light or
neat
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Crosslinker Design

Activation temperature and wavelength can be tuned with
different aryl substituents
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Functionalization of Polymers
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Proof of Concept — Sequential Insertion Reactions in Solution

The progress of sequential insertion reactions can be tracked by '"F NMR
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Surface Functionalization

Full conversion of
electron-rich diazirine
with retention of
electron-poor diazirine
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Application of asymmetric crosslinker to the surface of a polymer substrate followed by activation of the
electron-rich diazirine facilitates installation of a new diazirine functional handle
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Substrate Compatibility

Several polymer substrates were tested for compatibility with
the asymmetric crosslinker
Washing the surface with ethyl acetate after irradiation
removes any dimerized crosslinker
The success of the insertion reaction was determined by the
weight of crosslinker remaining after washing
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UHMWPE 140.2 17.9 155.7 140.2 0.0

film-coated PE 192.3 22.4 204.0 192.7 0.4

silicone 2085.6 46.1 2088.1 2083.9 4.2

PVC 1871.7 38.2 1875.2 1871.8 0.1

nylon 2035.1 40.5 2037.3 2034.6 0.0

PMMA 1783.4 37.1 1786.1 1780.8 1.4
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Conclusions + Future work

Solution experiments prove that the asymmetric crosslinker
can undergo sequential insertion reactions

Surface experiments show that the structure is not optimized
for compatibility with many solids

Further experimentation is needed to determine the scope of
compatible substrates and optimize the structure and
electronics of the asymmetric crosslinker
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