		
1. Preparation of a microfluidic device in polydimethylsiloxane
1.1. Design the desired porous geometry which consists of a matrix of circles. 

1.2. Based on the chosen geometry, prepare a mold using standard SU-8-photolithography14. 

1.3. Prepare 50 mL of PDMS by adding 10% of cross linker to 90% of elastomer. Mix the two reagents and apply a vacuum (100 mbar) for 30 min to remove dissolved air and bubbles.

1.4. Place the mold into a Petri dish. Pour the PDMS onto the mold to the desired height (e.g., 2–5 mm). Cover the Petri dish and keep it at 60 °C for 4 h (overnight for thicker layers) to cure.

1.5. Allow the microfluidic device to cool to RT. remove the PDMS with a scalpel.

1.6. Temporarily seal the bottom of the PDMS channel with tape. With a 0.5 mm diameter biopsy puncher, pierce channels to create an inlet and an outlet.

1.7. Remove the tape from the PDMS channel and place the channel with the porous side facing up. Treat the glass slide and PDMS surfaces with plasma for about 45 s at RT.

1.8. Place the pretreated PDMS channel onto the pretreated glass slide and heat at 100 °C for 30 min cool it to RT. Apply vacuum for 30 min to remove air from PDMS.

2. Preparation of a fluidic device in poly (methyl methacrylate)
2.1. To produce the base containing the pore compartment, remove 0.5 mm from the base PMMA layer and mill a groove (1.1 x 1.1 mm) for a rubber O-ring by means of high precision micromilling (Table of Materials). Drill 12 threaded holes (M5). 

2.2. Drill two threaded holes (type 1/4-28 UNF) for an inlet and outlet into the top part of the fluidic device and 12 holes (5.5 mm diameter) for screws. This will serve as the lid of the fluidic device.

2.3. Then screw the base and lid together using the 12 threaded holes. 
3. Setup of the automated dispenser

3.1. mount the robotic dispenser onto a PMMA plate to hold 96 well plates. 

3.2. Connect the robotic dispenser to the computer running bCNC and identify the correct COM port. In bCNC, click the home button to return the robotic dispenser to the home position.

4. [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Analyze bacterial transport using PDMS microfluidic devices
4.1. [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Place the PDMS microfluidic device previously saturated with motility buffer on the microscope stage. 

4.2. [bookmark: _Hlk24011936]Using bright field microscopy or phase contrast, focus on the center of the observation channel and adjust the magnification to visualize individual bacterial cells. 

4.3. Switch the light path settings to fluorescence microscopy and adjust the camera exposure time to resolve individual bacterial cells (e.g., 100 ms). 

4.4. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Next, insert the inlet tubing into a 2 mL tube containing the bacterial suspension. Reverse the pump direction and start withdrawing the suspension at a flow rate of 1 µL/min. Scan the cross section of the entire observation channel recording a composite picture every 2 min.

5. [bookmark: _Hlk23775779]Basic image processing
5.1. Import images to a desired software platform (e.g., MATLAB, ImageJ, R, or Python). Remove camera noise, which is a random variation of pixel intensity, and correct for optical aberration. 

5.2. Crop the images to a region of interest. Identify a threshold, so that values greater than the threshold include bacterial cells. Subtract the threshold value from each picture. 

5.3. Binarize the resulting image, so that bacterial cells take a value of 1, whereas background takes a value of 0. Remove clusters of pixels with an area smaller than the smallest bacterial cell size in pixels. 

5.4. Sum the binarized image to obtain the total number of pixels. Divide the number of pixels by the average size of a bacterial cell in pixels to obtain an estimate of the number of cells. Knowing the depth of view and the area of investigation, transform counts into concentration. 

5.5. To identify the concentration of the injected bacterial suspension, inject the bacterial suspension into the observation channel of a clean microfluidic device with a 1 mL syringe. Record the image and calculate the influent bacterial concentration (C0) as described before.

5.6. Visualize BTCs by normalizing the effluent bacterial concentration (C) with the influent bacterial concentration (C0) and plot C/C0 versus time.

6. Analyze bacterial transport at the pore scale
6.1. In order to analyze local velocities and trajectories of bacteria transported through the porous matrix, move the microscope stage to a region of interest and adjust the focus to the center of the microfluidic device. Set the microscope to bright field or phase contrast.

6.2. Record time-lapse images (video) at an exposure time that captures bacterial displacement. Record pictures over a sufficient amount of time (e.g., 3 min). 

6.3. [bookmark: OLE_LINK31][bookmark: OLE_LINK32]To remove background noise, subtract the average of all recorded images from each image. To do that, create a matrix whose result is the sum of the intensity of all the images for each pixel, and divide it by the number of images.

6.4. From the resulting matrix (A), determine the modulus (B) of the numerical gradient  and normalize it by its maximum value (max), as defined below.





6.5. Binarize the matrix B via intensity thresholding (see step 6.5) and record coordinates (X, Y in pixel or mm) and the time of image acquisition into a three-column file. Then apply a particle tracking script to process the recorded data and compute the trajectories. 

7. Study bacterial filtration by means of deposition profiles
7.1. [bookmark: _GoBack]To obtain deposition profiles, record a composite image of the entire porous channel before (i.e., background) and after injection of bacterial suspension through the microfluidic device. 

7.2. Remove background from the images recorded after bacterial injection. 

7.3. Integrate the total fluorescence signal of retained bacteria along the transversal sections of the porous channel. plot the integrated florescence signal versus the porous channel length.

8. Analyze bacterial transport using PMMA fluidic devices and flow cytometry

8.1. Connect the peristaltic pump with the inlet using 50 cm (1 mm inner diameter) tubing and the outflow with the automated dispenser using the same tubing (50 cm, see section 4). 

8.2. Pump cultivation medium in the fluidic device. Note the arrival of medium at the outlet tubing fixed to the robotic dispenser. 

8.3. Simultaneously start injecting the bacterial suspension through the PMMA fluidic device at a flow rate of 0.2 mL/min and dispensing. Inject bacterial suspension equivalent to several pore volumes (e.g., 30x the volume of the fluidic device). After injection, switch to sterile cultivation medium until the end of the experiment.

8.4. Once a 96 well plate is completed, cover the plate and store at 4 °C. Analyze bacterial abundance via flow cytometry, following established protocols16.

8.5. Prior to BTC analysis, Correct the bacterial abundance by a factor of 1.35 to account for fixative and stain.
								
