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Volume transmission holographic gratings  (VTG) recording 
 
Volume phase transmission holographic gratings can be recorded after illumination of the 
photosensitive material with an interference pattern created by two coherent light beams as shown in 
Figure S1a [1]. The spatially varying light intensity leads to a spatially varying refractive index and/or 
thickness of the photosensitive layer. Thus, when the layer is illuminated with one of the recording 
beams, the light is diffracted, and the second beam is reconstructed (Figure S1b). The grating can 
diffract light when illuminated with a probe beam of a different wavelength lp incident near Bragg angle. 
Maximum diffraction efficiency is observed when the recorded grating is illuminated at qB (Bragg angle, 
Figure S1c), which is fulfilling the Bragg condition (Equation (1)): 
 

                            2Λ sin 𝜃𝐵 = 𝜆𝑝,                                                   (1) 
 
Where L is the grating period, lp is the wavelength inside the layer. 
The diffraction efficiency of the grating h is defined as the ratio of the diffracted beam intensity Id and 
the probe beam intensity I0, (Equation (2)): 
 

𝜂 = 𝐼𝑑/𝐼𝑜,                                                     (2) 
 

  



 
Figure S1. (a) recording and (b) probing of a volume transmission holographic grating. (c) Probe beam 
path inside the layer, 𝜃𝐵 Bragg angle.  
 
Any deviation from Bragg angle corresponding to the specific probe wavelength will lead to a decrease 
of the measured diffraction efficiency. The curve presenting the dependence of the diffraction efficiency 
of the holographic grating on the probe beam incident angle is called angular Bragg selectivity curve. It 
is often used to characterise the recorded structure and any dimensional and refractive index changes 
occurring in response to the presence of the analyte can be observed as changes in height and/or 
position of the Bragg angular selectivity curve.  

 

 

 

 

 
Table S1. Sequence of DNA used for biofunctionalization of the VTGs and biosensing assays.  
 
 

Name Sequence (5′ to 3′) 5′ end 3′end 

Functionalization Probe CCCGATTGACCAGCTAGCATT  SH None 
Complementary target AATGCTAGCTGGTCAATCGGG Cy5 None 
Non-complementary target 
(negative control) 

CCCGATTGACCAGCTAGCATT Cy5 None 

 



 
 
Figure S2. On the left, real-time growth curves of diffraction efficiency of (AM/PA) hydrogel incubated 
with incubation solution B (the laser exposure of the sample was stopped by the shutter when the 
diffraction efficiency started to decrease). On the right, the corresponding Bragg curves registered after 
recording. 

 

 

 

 

 
 

 
Figure S3. Theoretical and experimental angular selectivity curves for VTG recorded in hydrogel layers 
(AM/PA). The two curves are in good agreement. The theoretical fit is obtained according to Kogelnik's 

coupled wave theory for volume phase gratings [2] resulting in a hydrogel thickness of 190 m and a 
refractive index modulation (RIM) of 0.000517. 
 
 

 

 

 

 



 
 

 
Figure S4. Theoretical and experimental angular selectivity curves for the optimised conditions for VTG 
recorded in hydrogel layers (AM/PA). The results show a good fit between the two curves. Fitting results 

showed a hydrogel thickness of 190 m and a refractive index modulation (RIM) of 0.000963. 
 
 
 
 
 
 
 
 

 
 

Figure S5. Diffraction pattern projected on a white screen of biofunctionalized VTG hydrogel 
functionalized with the thiolated probe after its hybridization with 2 µM of the complementary target and 
washing with SSC1x. VTG was surrounded by SSC1x and illuminated with the probe laser beam at 633 
nm.  
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