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Supplementary Figure 1 | Additional chemicals used in preparation of LCEs. Chemical components used in 
the monomer state and washed from the LCE following polymerisation. Methyl benzoylformate (MBF) is a UV 

photoinitiator and 4’- hexyloxybiphenyl (6OCB) a liquid crystal required to give the monomer mixture the 
correct phase behaviour prior to polymerisation. 

  



 

 

 

 

Supplementary Figure 2 | Zero LC order in 𝒙𝒚 plane at the onset of auxeticity. Polarising microscopy images 
taken at of a sample tested at parameters I at the point prior to the emergence of auxetic behaviour (𝜖𝑥 =
1.01). The black appearance in the highlighted region in both photographs with the crossed polarisers 

indicates zero retardance and hence zero LC ordering within the image (𝑥𝑦) plane. Scale bar, 1 mm. 

  



 

 

Supplementary Figure 3 | Anisotropic polymer conformation of a LCE. In general a LCE has a biaxially 
ellipsoidal polymer conformation which has different radii of gyration(𝑅𝑥, 𝑅𝑦, 𝑅𝑧) along each principle axis. 

The radii of gyration are related to the effective step lengths of the polymer backbone’s anisotropic random 
walk as shown. 

  



 

 

 

Supplementary Figure 4 | Fitting to strain data for instantaneous PR calculation. Plot of deformation 

behaviour for a sample tested according to conditions I (Table 1) plotted in terms of true strains, 𝜖𝑖
𝑡 =

ln(𝜖𝑖 + 1). The instantaneous PR for the deformation in the 𝑥𝑧 plane is determined from the negative gradient 
of 4th order polynomials fitted to the data shown. Fitting curves to the upper and lower bounds of the data 

allow estimates for the instantaneous PR to be calculated. Errors shown are measurement errors as described 
in the methods (n=1). 


