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S1. Optical setup
The optical setup able to image and quantify the retro-reflected light from the IC is presented in Figure S1 (spectral interrogation) and S2 (intensity interrogation). This setup allowed the characterization of sensitivities and resolutions of the different cores composing the assembly. The measurement principle is as follows: light is injected from the cleaved side of the assembly (the non-coated end) and propagates to the coated end face. For the spectral characterization, a spectrophotometer collects light from the assembly. For the intensity interrogation, a CMOS camera images the cleaved face of the multicore assembly and measures the intensity of the retro-reflected light for each core in real time. This leads to the real-time and remote imaging of several thousands of independent interferometric sensors. For the presented experiments, a white light source was used for spectral characterization, whereas a Thorlabs fiber-coupled Light Emitting Diode emitting at a wavelength of 565 nm associated with a 560 nm band-pass filter was used for intensity interrogation, and an LED emitting at a wavelength of 490 nm was used for fluorescence validation.
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Figure S1. Schematic representation of optical setup used for spectral interrogation.

The setup was comprised of the following elements:
• Fiber-coupled broadband white light source (1) (Thorlabs, SLS201L(/M)) that generates light in the 360 - 2600 nm range.
• 1000 µm multimode fiber (2) (Thorlabs, M35L02) that guides light from broadband white light source to the optical setup in the 400 - 2200 nm range.
• Aspherical lens (3) with a 5 cm focal length to adapt light coming from the fiber.
• Polarizer (4) for linear polarization of light. In combination with an analyzer, it reduces the amount of reflected light from the fiber entrance.
• Semi-reflecting mirror (5) (Thorlabs)
• 4x objective (6) (UplanFL, 0.13 NA, Olympus) with 380-900 nm transmission range.
• IC with interferometric layers (7).
• Tested medium (8).
• Analyzer (9).
• Tube lens (with 30 cm focal length) (10).
• Silver-coated mirror (11) (Thorlabs, PFR10-P01)
• Aperture for the region of interest localization of the examined sample (12).
• 20x objective (13) (LMplanFL, 0.40 NA, Olympus)
• 400 µm multimode fiber (14) (Thorlabs)
• A compact CCD Spectrometer (15) (Thorlabs, CCS100/M) with a 350 - 700 nm wavelength range.
For intensity interrogation, the setup was modified according to the following scheme. 
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Figure S2. Schematic representation of optical setup used for intensity interrogation.

It has a similar configuration as the spectral setup except for the following changes: 
• 565 nm LED (1) (Thorlabs) generates light in a narrow bandwidth for intensity interrogation.
• 1500 µm multimode fiber (2) (Thorlabs, M93L02) that guides light from the LED to the optical setup in the 300 - 1200 nm range.
• 560 nm Band-pass filter (11) (Thorlabs) to reduce LEDs emission spectrum. 
• A monochromatic camera with a scientific (s-) CMOS sensor (C11440, Orca-flash4.0LT, Hamamatsu) (12) with a 400 - 800 nm work wavelength range.
The light produced by the source (1) was guided through the multimode fiber (2) to the linear polarizer (4). After, the linearly polarized light was reflected by the semi-reflecting mirror (5) towards the IC and injected by 4x objective (6) through the non-coated face of the sample. The injected light propagated to the treated side and exhibited an interferometric phenomenon while probing the tested medium. The back-reflected light modulated by the tested medium was collected by the same 4x objective (6) and propagated through the semi-reflecting mirror (5), analyzer (9), and tube lens (10) to:
For the spectral interrogation:
· the silver-coated mirror (11). The light reflected by the silver-coated mirror (11) went through an aperture (12) that cut off the signal that was not coming from IC and was injected by the 20x objective (13) inside 400 µm multimode fiber (14).
· Finally, the compact CCD Spectrometer (15) detected the light from the waveguide assembly.
For the intensity interrogation:
· a 560 nm band-pass filter (11). The band-pass filter let the light be transmitted in a specific bandwidth, where it was recorded by an s-CMOS camera (12).
For the fluorescence observation:
The LED, reflecting-unit mirror, and band-pass filter were replaced for fluorescence observation as follows:
• 490 nm LED (1) (Thorlabs) to excite the fluorescent dye.
• dichroic mirror (reflection band: 420 - 585 nm; transmitted band: 565-750 nm) that was adapted for fluorescence dye excitation and emission spectrum (5) (Thorlabs)
• 578 nm band-pass filter (11) (Thorlabs) that corresponds to the emission of fluorescence dye.
The spectral characteristics of SAPE absorption and fluorescence overlay with the band-pass filters and dichroic mirror spectra are given in Figure S3.
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Figure S3. Excitation and emission spectra of SAPE compared to transmission spectra of the 560 and 578 band-pass filters and the dichroic mirror. 

Spectral and intensity characterizations:
For both characterizations, the ICs were tested with several aliquots of glycerol solutions having a [1.332 - 1.401] RI range. The characterization protocol of IC was following:
1. The IC surface was wiped with Whatman lens cleaning tissue (Sigma Aldrich, WHA2105841) soaked in 98% Acetone to remove dust stuck on the conduit’s face.
2. The cleaned surface was observed under an inverted microscope. 
3. The opposite end of IC was treated in the same way.
4. The light source and spectrometer performance were stabilized by letting them ON for at least 1 hour before the experiment.
5. Insert the IC in a droplet of tested solution and let it for 1.5 minutes to reach equilibrium.
6. Record the spectral or intensity response of the sample.
7. Repeat Step 5 and Step 6 for the rest of the tested solutions.
8. After characterization, rinse the sample with ethanol and DI water, and dry it with Argon.

Biodetection:
To detect biomolecular interactions, the same setup used during the intensity interrogation of IC could be used (Figure S2).

S2. Data treatment
S2.1. Spectral characterization
The typical spectral response of a sample obtained by the spectrometer is given in the form of intensity as a function of wavelength. To reduce the noise of the recorded signal, at least 100 spectra for each aliquot were recorded and averaged by Thorlabs OSA software, a dedicated signal acquisition and treatment software. After, a rolling average with a 50-data point range was applied to each obtained signal to smooth the curve (Figure S4A). 
The signal was then normalized with respect to water using the formula:
	(1)
where  is the back-reflected signal recorded in the presence of a particular glycerol concentration, while  is the signal measured in the presence of water. The normalized dependence of the combined signal in percentage form is given in Figure S4B, demonstrating a relative shift of sample response caused by the presence of various glycerol concentrations.
The last step was to obtain the sensitivity curve via a slope estimation of normalized intensity at a particular wavelength as a function of the RI at which the signals were measured. The dependence slope defines the sensor’s sensitivity (), the degree of signal change with variation of analyte (RI) in the tested medium. The same operation was performed for all wavelength ranges using the formula (2):
 		(2)
We can represent this step’s result as a sensitivity dependence as a function of the wavelength at which it was calculated (Figure S4C). 
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Figure S4. Principle of data treatment for spectral characterization. A) Typical response of sample obtained during spectral characterization. B) Normalized intensity of the measured signal with respect to water in solutions of various glycerol concentrations. C) Sensitivity curve obtained from previous responses. 
S2.2. Intensity characterization
The image processing was performed using ImageJ Fiji® software. For intensity interrogation, the raw data is represented in the form of intensity as a function of the image number, where 20 images were recorded for each aliquot. Because of the vibrations that can occur during the experiment, the samples are subject to small movements that can affect the measurement of the intensity coming out of the cores. To avoid this effect, the images were realigned before processing. The intensity was then extracted from the areas or cores of interest and normalized according to the following formula: 
	(3)
where  is the back-reflected intensity recorded in the presence of a tested medium with a particular RI from the core (or the area of interest). is the intensity from the same core (or the same area of interest) averaged over 20 images recorded in water.
After, the ”staircase”-like dependence has to be transformed into sensitivity () form.
		 (2)
where  is the average of normalized intensity for each aliquot , while  is the refractive index of the aliquot. 
The last parameter that characterizes the performance of optical fiber is resolution. Resolution defines the smallest detectable change in the RI of the tested medium. The resolution  can be calculated by the formula below:
 	(4)
Where  is the maximum noise related to image acquisition detected during the characterization experiment, whereas S is the previously calculated sensitivity.
The general view of data treatment steps is given in Figure S5. 
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Figure S5. Principle of data treatment for intensity characterization. A) Stack of images recorded from the non-coated face and cores or area selection. B) Raw signal giving intensity in grey levels. C) Normalized intensity calculation. D) Sensitivity calculation and resolution estimation from the noise level.
To monitor the biological interactions, the image analysis followed a similar principle. The images were recorded every second. The kinetics of biological interaction were then studied for each defined area. The retro-reflected intensities of each area  were represented as a function of time. The initial intensity  of the corresponding area was subtracted from  and after this the intensity shift was normalized by the retro-reflected intensity . 
(5)
This was done for each area to obtain the relative normalized retro-reflected intensity  in  as a function of time. The same treatment was applied to individual cores. 

S3. Localized surface functionalization setup 
The setup used for localized surface functionalization is presented in Figure S6.
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Figure S6. Localized surface functionalization set-up. A) Developed spotting system containing three motorized linear stages with micrometric resolution, the CMOS camera, and the translation stage with the mounted polymer cantilever. B) Profile view of the cantilever approaching the surface of the assembly, enabling visual control for the surface level of IC. 

S4. Biomolecular incubation support
To bring the IC in contact with the different solutions successively and rinse it, the best solution would have been to develop a dedicated in-flow microfluidic device of the same kind as those classically used in Surface Plasmon Resonance imaging (SPRi) experiments performed on biochips.[1] However, the adaptation to the IC configuration is not trivial. As a simple solution, we developed a dedicated PolyDiMethylSiloxane (PDMS) reservoir with appropriate characteristics: minimal volume to immerse the fiber, dedicated shape, surface properties to reduce the reflected light that could reenter in other cores of the waveguide assembly and influence measurements, and low biomolecule adsorption properties. This support is presented in Figure S7.

[image: ]
Figure S7. Image of the biomolecular incubation support where the functionalized tip of IC was inserted in PDMS support, while the syringe with the needle was used for liquid evacuation between measurements.

S5. Biomolecular detection of ODN-1-comp
As mentioned in the main text, the hybridization between ODN-1 and its complementary strand was not clearly visible. The signal from ODN-1-ALD spots at the end of incubation of ODN-1-comp reached 0.45%, whereas the one from ODN-2-ALD spots was only 0.2% (Figure S8A, ODN-1-comp injection). This is maybe due to an unspecific cross-interaction between ODN-1-comp and ODN-2-ALD. To amplify the signal, streptavidin was injected (Figure S8A, streptavidin injection). Due to the recording stop during the solution replacement (previously mentioned), around 30 seconds of the first kinetics were not recorded (the area with blue diagonal stripes). However, taking as a starting point the beginning of the recording during the injection of streptavidin, the increase on the ODN-1-ALD spot reached 1%, representing 2.5 times the increase observed on the ODN-2-ALD spot (0.4%). The differential image (Figure S8B) showed the intensities measured after the ODN-1-comp and streptavidin injection. This differential image was obtained after substraction of the first ODN-1-comp hybridization image to the last image of streptavidin incubation. The index step between ODN-1-comp incubation and streptavidin incubation solutions explains the strong intensity difference between positive (white) and negative (dark gray) controls areas. As it can be seen on the curves in Figure S8A, this difference is strongly attenuated when comparing the amplitude of signal change for negative and positive controls from the beginning of strepatavidin incubation (and not from the injection of ODN-1-comp). Finally, both the curves and the differential image show the adsorption of streptavidin on biotinylated ODN-1-comp, confirming the presence of ODN-1-ALD and its biomolecular interaction with its complementary strand. Figure S8C represents a schematic view of the corresponding incubation step.

[image: ]Figure S8. A) Signal variation (with applied 5 point rolling average) extracted from ODN-1-ALD, ODN-2-ALD areas. B) Differential image observed after ODN-1-comp and streptavidin injection. The white scale bar is 250 µm. C) Schematic representation of the corresponding incubation steps.
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