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Cellulose ethers are used as commercial 
additives, e.g., in paints, construction materials, 
food, healthcare, and pharmaceutical products. 
The application performance of technical 
cellulose ethers is dictated by a complex 
interplay of various structural features, including 
molecular weight, total degree of substitution, 
and distribution of ether moieties within the 
repeating unit / along the polymer chain. 
Aim of the presented industry-academia 
collaboration is to adapt new analytical tools for 
the characterization of commercial cellulose 
ethers beyond the current-state-of-technology. 
For this purpose, well-defined model 
compounds with either (i) methyl, (ii) 
hydroxypropyl, or (iii) both substituents were 
prepared using regioselective protecting group 
strategies. Dynamic nuclear polarization NMR 
(DNP-NMR) was used as a new spectroscopic 
technique for the comprehensive structure 
characterization of the cellulose derivatives and 
suitable experimental parameters were 
established. Ultimately, it was possible to 
monitor batch-to-batch variations of commercial 
cellulose ethers using DNP-NMR. 
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